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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE
VICTIM OF ELECTRICAL SHOCK.

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL.

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

IF YOU CANNOT TURN OFF THE ELECTRICAL POWER
PULL, PUSH, OR LIFT THE PERSON TO SAFETY USING A
DRY WOODEN POLE OR A DRY ROPE OR SOME OTHER
INSULATION MATERIAL.

SEND FOR HELP AS SOON AS POSSIBLE.

AFTER THE INJURED PERSON IS FREE OF CONTACT
WITH THE SOURCE OF ELECTRICAL SHOCK, MOVE
THE PERSON A SHORT DISTANCE AWAY AND IMME-
DIATELY START ARTIFICIAL RESUSCITATION.
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HIGH VOLTAGE is present during testing and troubleshooting of Receiver-Transmitter, Radio RT-1439/VRC,;
Amplifier, Radio Frequency AM-7238/VRC; and Amplifier-Adapter, Vehicular AM-7239/VRC or AM-7239B/VRC.
DEATH ON CONTACT can result, so observe the following safety precautions:

If at all possible, work on the equipment only when another person is nearby who is competent in
CARDIOPULMONARY RESUSCITATION (CPR) and knows the five safety steps on page a.

Never work on electronic equipment unless there is another person nearby who is familiar with
the operation and hazards of the equipment and who is competent in administering first aid.
When the technicians are aided by operators, they must be warned about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning work
on the equipment. Take particular care to ground every capacitor likely to hold a dangerous

potential. When working inside the equipment, after the power has been turned off, always
ground every part before touching it.

Be careful not to contact high-voltage connections or 115 volt ac input connections when
installing or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to
reduce the hazard of current flowing through the body.

DO NOT BE MISLED hy the terms “low voltage” and “low potential”. Voltages/potentials as low
as 50 volts can cause DEATH under certain conditions.

Remove or tape all personal metal objects (e.g., watches, rings, and medallions) before
working on C-E equipment.

For artificial respiration, refer to FM 21-11.

HARDNESS CRITICAL PROCESS

The RT-1439/VRC series of radio sets have been designed to survive the effects of a nuclear explosion. This
includes overpressure and burst, thermal radiation, electromagnetic pulse (EMP), and transient radiation
effects on electronics (TREE). These maintenance procedures that are critical in maintaining the nuclear
hardness of the radio are marked HCPl
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WARNING

A lithium-sulfur dioxide (Li-SO,) battery used with the Battery Box, CY-8523A/PRC contains pressurized sulfur

dioxide (SO,) gas. The gas is toxic, and the battery MUST NOT be abused in any way which may cause the
battery to rupture.

DO NOT heat, short circuit, crush, puncture, mutilate, or disassemble the battery.

DO NOT USE any battery which shows signs of damage, such as bulging, swelling, disfigurement, brown liquid in
the plastic wrap, a swollen plastic wrap, etc.

DO NOT test Li-SO,batteries for capacity.
DO NOT recharge Li-SO,batteries.

DO NOT use water to extinguish Li-SO,battery fires if a shock hazard exists due to high voltage equipment in the
immediate vicinity (i.e., greater than 30 volts, alternating current (ac) or direct current (dc).

If the battery compartment becomes hot to the touch, if you hear a hissing sound (i. e., battery venting), or smell

irritating sulfur dioxide gas, IMMEDIATELY Turn Off the equipment. Remove the equipment to a well ventilated
area or leave the area.

DO NOT use a Halon type fire extinguisher on a lithium battery fire.

In the event of a fire, near a lithium battery (ies), rapid cooling of the battery (ies) is important. Use a carbon
dioxide (CO,) extinguisher. Control of the equipment fire, and cooling, may prevent the battery from venting and
potentially exposing lithium metal. In the event that lithium metal becomes involved in a fire, the use of a graphite
based Class D fire extinguisher is recommended, such as Lith-X or MET-L-X.

DO NOT store lithium batteries with other hazardous materials and keep them away from open flame or heat.

WARNING

Isopropyl alcohol is flammable and toxic to skin, eyes, and respiratory tract. Avoid skin and eye contact. Good
general ventilation is normally adequate. Keep away from open flames or other sources of ignition.
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CAUTION

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE
BY ELECTROSTATIC DISCHARGE (ESD).

USE PRECAUTIONARY PROCEDURES
WHEN TOUCHING, REMOVING OR INSERTING
PRINTED CIRCUIT BOARDS.

GENERAL HANDLING PROCEDURES FOR ESD ITEMS

USE WRIST GROUND STRAPS OR PERIODICALLY CHECK CONTINUITY AND
MANUAL GROUNDING PROCEDURES. RESISTANCE OF GROUNDING SYSTEM.
KEEP ESD ITEMS IN PROTECTIVE USE ONLY METALIZED SOLDER SUCKERS.
COVERING WHEN NOT IN USE. HANDLE ESD ITEMS ONLY IN PROTECTED
GROUND ALL ELECTRICAL TOOLS AREAS.

AND TEST EQUIPMENT.
MANUAL GROUNDING PROCEDURE

MAKE CERTAIN EQUIPMENT IS POWERED TOUCH PACKAGE OF REPLACEMENT ESD

DOWN. ITEMS TO GROUND BEFORE OPENING.
TOUCH GROUND PRIOR TO REMOVING TOUCH GROUND PRIOR TO INSERTING
ESD ITEMS. REPLACEMENT ESD ITEMS.

-
t j ESD PROTECTIVE PACKAGING AND LABELING t f

INTIMATE COVERING OF ANTISTATIC MATERIAL WITH AN OUTER WRAP OF EITHER TYPE 1
ALUMINIZED MATERIAL OR CONDUCTIVE PLASTIC FILM

OR
HYBRID LAMINATED BAGS HAVING AN INTERIOR OF ANTISTATIC MATERIAL WITH AN OUTER
LAYER OF METALIZED MATERIAL.
LABEL WITH SENSITIVE ELECTRONIC SYMBOL AND CAUTION NOTE, AS ABOVE.
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CAUTION

Devices such as CMOS, NMOS, MNOS, VMOS, HMOS, thin-film resistors PMOS, and MOSFET
used in many equipments can be damaged by static voltages present in most repair facilities.
Most of the components contain internal gate protection circuits that are partially effective, but
sound maintenance practice and the cost of equipment failure in time and money dictate careful
handling of all electrostatic sensitive components.

The following precautions should be observed when handling all electrostatic sensitive components and units
containing such components.

CAUTION

Failure to observe all of these precautions can cause permanent damage to the electrostatic
sensitive device. This damage can cause the device to fail immediately or at a later date when
exposed to an adverse environment.

STEP
1  Turn off and/or disconnect all power and signal sources and loads used with the unit.

STEP
2  Place the unit on grounded conductive work surfaces.

STEP
3 Ground the repair operator using a conductive wrist strap or other device usinga 1 M W
series resistor to protect the operator.

STEP
4 Ground any tools (including soldering equipment) that will contact the unit. Contact
with the operator's hand provides a sufficient ground for tools that are otherwise
electrically isolated.

STEP
5 All electrostatic sensitive replacement components are shipped in conductive foam or
tubes and must be stored in the original shipping container until installed.

STEP
6  When these devices and assemblies are removed from the unit, they should be placed
on the conductive work surface or in conductive containers.

STEP
7 When not being worked on, wrap disconnected circuit boards in aluminum foil or in
plastic bags that have been coated or impregnated with a conductive material.

STEP
8 Do not handle these devices unnecessarily or remove from their packages until actually
used or tested.

STEP
9 Do not mount static pads on conductive surfaces. No test equipment is to be placed
on static pads. No equipment resting on a static pad is to be plugged into an electrical
outlet.

e/(f blank)
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

New Jersey 07703-5007. A reply will be furnished direct to you.

You can help improve this manual. If you find any mistakes, or if you know a way to improve the procedures,
please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank
Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, U.S. Army
Communications-Electronics Command and Fort Monmouth, ATTN: AMSEL-LC-ME-PS, Fort Monmouth,
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HOW TO USE THIS MANUAL

This manual is divided into 18 chapters. Chapter 1 is an introduction to the equipment. Chapters 2 thru 18 are on
the units maintained by the Direct Support (DS) Maintenance. Each chapter begins with an index to the sections.
Most of the sections also begin with indexes.

How to Find Something Fast. Check the index on the front cover. The sections you will use most often are
boxed on the front cover. The boxes line up with edge marks on the pages. If you need something that is not
listed there, use the alphabetical index in the back of this manual.

Operating Procedures and Unit Maintenance Instructions. Procedures for operating the equipment are not
included in this manual. You should read the Operator's Manual TM 11-5820-890-10-3/and be familiar with the
procedure in it prior to performing DS maintenance. Also, the information in the Unit Maintenance Manual TM
11-5820-890-20-2 is not repeated in the Direct Support Maintenance Manual.

Read all preliminary information found at the beginning of each procedure. It has important information and
safety instructions you must follow before beginning work.

Warning pages are at the beginning of this manual. You should learn the warnings before doing maintenance on
the equipment. Always follow appropriate safety procedures and precautions.
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CHAPTER 1

INTRODUCTION

Subject Section Page
General information . . . ... ... | 111
Equipment Description and Data . . . . . . ... Il 13
OVERVIEW

This chapter provides general information about the communication-electronics (C-E) items of equipment that
make up the RT-1439/VRC series of radio sets.

The principles of operation and specific maintenance instructions for the components are included in the
maintenance chapters.

Section |. GENERAL INFORMATION

Subject Para Page
SO v v vttt =1
Consolidated Index of Army Publications and Blank Forms . . .. .................... 1-2
Maintenance Forms, Records, and REPOMS . . . .. ..ot ittt e 13 12
Reporting Equipment Improvement Recommendations (EIR) . .. .................... [1-4 12
Administrative StOrage . . .. .. .. 1-5
Destruction of Army Electronics Materiel to Prevent Enemy Use . . ... ... ........... 1-6 12
Nomenclature Cross-Reference LiSt . . . ... ...t | 12

1-1.  SCOPE.

Type of Manual: This manual covers the direct support level of maintenance for the RT-1439 series of radio sets.
Model Numbers and Equipment Names: The following equipment is covered:

Receiver-Transmitter, Radio RT-1439/VRC
Maintenance Group OA-9263A/GRC

Amplifier-Adapter, Vehicular AM-7239/VRC and AM-7239B/VRC
Amplifier, Radio Frequency AM-7238/VRC
Control-Monitor C-11291/VRC

Mounting Base, Electrical Equipment MT-6352/VRC
Battery Box CY-8523A/PRC

Mounting Base, Electrical Equipment MT-6353/VRC
Antenna, Vehicular AS-3684/VRC or AS-3900/VRC
Mounting Base, Electrical Equipment MT-6429/VRC
Power Supply Adapter, Vehicular MX-10862/VRC
Tray, Battery CY-8664/VRC

Mounting Base, Electrical Equipment MT-6576/VRC
Loudspeaker-Control Unit, LS-671/VRC

Fill Device, ECCM MX-10579/VRC and MX-18290/VRC

They are shown in[figure 1-1]

Purpose of Radio Sets: The purpose of the RT-1439/VRC series of radio sets is to provide short-range, two-way
radio communication in the 30 to 87.975 MHz range, using frequency-modulated (FM) transmission and
reception.
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1-2. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS.

Refer to the latest issue of DA Pam 25-30 to determine whether there are new editions, changes, or additional
publications pertaining to the equipment.

1-3.  MAINTENANCE FORMS, RECORDS, AND REPORTS.

a. Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and proce-
dures used for equipment maintenance will be those prescribed by DA Pam 738-750 as contained in
Maintenance Management Update.

b. Reporting of Item and Packaging Deficiencies. Fill out and forward a Report of Discrepancy (ROD)
(SF 364) as prescribed by AR 735-11-2/DLAR 4140.55/SECNAVINST 4355.18/AFR 400-54/MCO
4430.3J.

c. Transportation Discrepancy Report (TDR) (SF 361). Fill out and forward Transportation Discrepancy
Report (TDR) (SF 361) as prescribed by AR 55-38/NAVSUPINST 461 0.33C/AFR 75-18/MCO P4610.19D/
DLAR 4500.15.

1-4.  REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your RT-1439 radio set component needs improvement, let us know. Send us an EIR. You, the user, are the
only one who can tell us what you don't like about the design or performance. Put it on an SF 368 (Product
Quality Deficiency Report). Mail it to: Commander, US Army Communications-Electronics Command and Fort
Monmouth, ATTN: AMSEL-LC-ME-PS, Fort Monmouth, New Jersey, 07703-5023. We’'ll send you a reply.

1-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued to and used by Army activities will have preventive maintenance
performed in accordance with the PMCS charts before storing. When removing the equipment from
administrative storage, the PMCS operational check should be performed to insure operational readiness.
Disassembly and repacking of equipment for shipment or limited storage are covered in[paragraphs 2-55| 3-41,
4-79, 5-23, 6-25, 7-18, 8-25, 9-19, 10-11, 11-11, 12-10, 13-12, 14-42, 15-37, 16-18, 17-22, and 18-12.

1-6. DESTRUCTION OF ARMY ELECTRONICS MATERIEL TO PREVENT ENEMY USE.
Destruction of Army C-E to prevent enemy use shall be in accordance with TM 750-244-2.
1-7. NOMENCLATURE CROSS-REFERENCE LIST.

This list contains common names used throughout this manual in place of official nomenclature.

Common Name Official Nomenclature

Battery box Battery Box CY-8523A/PRC

Battery tray Tray, Battery CY-8664/VRC

Control-monitor Control-Monitor C-11291/VRC

Frequency counter Frequency Counter TD-1225(V)1/U

DMM Digital Multimeter AN/USM-486

ECCM fill device Fill Device, Electronic Counter-Countermeasures MX-10579/VRC or
MX-18290/VRC

Function generator Function Generator SG-1171/U

1-2
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1-7. NOMENCLATURE CROSS-REFERENCE LIST. Continued

Common Name Official Nomenclature

Handset Handset H-250/U

Holding battery Battery, Holding BA-5372/U

Interconnecting device Interconnecting Device J-4501/GRC

Loudspeaker Loudspeaker-Control Unit, LS-671/VRC

Maintenance group Maintenance Group OA-9263A/GRC

Mounting adapter Amplifier-Adapter, Vehicular AM-7239/VRC and AM-7239B/VRC
Mounting base Mounting Base, Electrical Equipment MT-6352/VRC or MT-6576/VRC
PA mount Mounting Base, Electrical Equipment MT-6353/VRC

Power amplifier Amplifier, Radio Frequency AM-7238/VRC

Power supply adapter Power Supply Adapter, Vehicular MX-10862/VRC

RT Receiver-Transmitter, Radio RT-1439/VRC

Scope Oscilloscope AN/USM-488

Signal generator Signal Generator SG-1112

Test adapter Adapter, Test (PN A3018710-1)

Test power supply Power Supply HP 6434B

Reference fixture Radio Set AN/VRC-87 (part of maintenance group)

Section Il. EQUIPMENT DESCRIPTION AND DATA

Subject Para
Equipment Characteristics, Capabilities, and Features . . . . . ........ ... ... ... .. .... [1-8
Location and Description of Major Components . . . .. ... ... . 1-9
EQUIDMENt Data . . . . . oo e 1-10
Safety, Care, and Handling . . . . . ... ... 1-11

1-8. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

Page

Al

Refer to Operator's Manual_TM 11-5820-890-10-3 land Unit Maintenance Manual TM 11-5820-890-20-2 [for

general information on the characteristics, capabilities, and features of this equipment.

1-9.  LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Refer to sections | and IV of the maintenance chapters for the location and description of major internal

components.

1-3
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1-10. EQUIPMENT DATA.

RECEIVER-TRANSMITTER, RADIO RT-1439/VRC

Audio input impedance 150 ohms
Audio input level 0.7 to 2.1 mV rms
Audio frequency response 300 to 3000 Hz
Audio distortion (max) 7 percent
Audio output power 50 mw
Sidetone level 3 to 9 dB below received audio level
Squelch tone 150 Hz (147 to 153 Hz)
Receive sensitivity
Audio, SC -116 dBm
Audio, FH -115 dBm
16 kb/s, SC -116 dBm
16 kb/s, FH -115 dBm
75 b/s to 4.8 kb/s, SC -116 to -112 dBm
75 b/s to 4.8 kb/s, FH -115 to -111 dBm
AD1, SC -112 dBm
AD1, FH -110 dBm
AD2, SC -117 dBm
AD2, FH -116 dBm
RF frequency accuracy +3 PPM
Holding battery current drain (max)
Clock on 1.2 mA
Clock off 0.5 mA
Warm-up time (max at 20° to 30°C)
Operational (x50 PPM) 10 seconds
Specification (3 PPM) 1 minute

1-11. SAFETY, CARE, AND HANDLING.

Safety hazards are present when testing and troubleshooting the equipment. Review the WARNINGS and
CAUTIONS in the front of this manual and in each maintenance chapter. WARNINGS provide information on
safety hazards that can cause personal injury. The high voltage present during some of the tests can cause
death. CAUTIONS provide information of safety hazards that can cause equipment damage. Most of the
modules have integrated circuits that can be damaged by static electricity.

1-4
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CHAPTER 2

RECEIVER-TRANSMITTER, RADIO RT-1439/VRC
MAINTENANCE INSTRUCTIONS

Subject Section Page
Principles of Operation . . . ... . .. | 21
Repair Parts, Special Tools, TMDE, and Support Equipment . . . .. .................. Il [2-26l
Troubleshooting Procedures. . . . ... ... Il [2-27]
Maintenance ProCedUresS . . . . . . ..ottt v [2-158
Preparation for Storage or Shipment . . . . . ... .. . . Vv [2-188

Section |. PRINCIPLES OF OPERATION

Subject Para Page
INtrOdUCHION . . . o 21 21
Control SECHON . . . . .ot [2-4
RF SECHON . . . e [2-5]
Audio/Data SeCtioN . . . . ... e [2-4 [2-6]
POWEr SUPPIY (LAS) . o o oottt
RT Chassis (LALB) . . . . ..o e e e e e e
Basic RT Signal TYpes . . . .o 2-12
Receive RF Signal Path . . . ... ... [2-8] [2-12
Transmit RF Signal Path . . ... ... [2-14]
Receive Audio Signal Path. . .. ... .. [2-14
Transmit Audio Signal Path . . . .. ... ... 2-11
Receive Data Signal Path . . . ... ... .
Transmit Data Signal Path . . ... ... ... . . [2-13 [2-16|
Primary Control Signals . . . . . .. ... [2-14] [2-17]
Frequency Hopping Operations . . . . . ...t t [2-15] [2-18]
Sl -T St . . .ot [2-16]
Retransmit Operation . . . .. ... ... [2-17]
Fill Operation . . ... ..o 2-18 [2-22
Remote Control Operation.. . . . . . ..ot [2-19]
CIPhEr TeXE . . ot [2-20]
SNAP INterface . . ... ... [2-21] [2-25

2-1. INTRODUCTION.

The RT can be divided into five parts or functional sections. They are:

Control Section

RF Section
Audio/Data Section
Power Supply

RT Chassis

illustrates the basic interconnections of the Resections| Figure 2-2 shows the partitioning of the RT.
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2-1.  INTRODUCTION. Continued
RT CHASSIS
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Figure 2-1. RT Functional Sections Block Diagram
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2-1. INTRODUCTION. Continued

POWER RT CHASSIS
SUPPLY RF SECTION |

\ \
CONTROL AUDIO/DATA
SECTION SECTION

EL7XL1003

Figure 2-2. RT Partitioning of Functional Sections

The control section contains the microprocessors, programming, and interface circuits that:

Scan the front panel for operator instructions.

Provide feedback to the operator through the keyboard display.
Control frequency selection during FH operation.

Control signal routing between modules.

Provide the remote control interface.

The control section is described in[paragraph 2-2]

The RF section is digitally tuned by the control section. When receiving, it demodulates the RF signal. The
recovered audio or data signal is routed to its destination through the control section. When transmitting, it
modulates the RF carrier with the audio or data signal. The RF section is described in[paragraph 2-3|

The audio/data section provides:

The interface circuitry for audio and data input/output (I/O).
Audio/Data signal level control.

Enhanced data handling capability.

COMSEC interface.

The audio/data section is described in[_paragraph 2-4]

2-3
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2-1. INTRODUCTION. Continued

The power supply converts the dc input voltage into the voltages required by the other modules in the RT. It is
described in[paragraph 2-5|

The RT chassis includes:

The front panel with its switches, controls, connectors, and displays.
The module interconnections.

Frame for physical support of the modules.

System, battery, and COMSEC connectors.

It is described in

A description of the types of signals present in the RT is included in[paragraph 2-7]

[Paragraphs 2-8 through 2-21 provide functional description of the RT in different modes of operation.
2-2. CONTROL SECTION.

The control section consists of five modules. They are:

Electronic Components Assembly - Control 1A4 (control module).
Control, Counter-Countermeasures - Electronic 1A5 (ECCM module).
Circuit Card Assembly - Remote 1/O 1A2 (remote /O module).
Circuit Card Assembly - Two-Wire Interface 1A6 (two-wire interface).
Circuit Card Assembly - Switch 1A7 (switching module).

The module locations are shown in_figure 2-3]

o1 [—| gt =
YJj t:::::::::'h,cP 227 O
°/ ]
: ul
. R R ”
r | 1]
II; al! _} o
\ N
SWITCHING MODULE ({1A7) :E ﬂﬂl] Iﬂ: I _ 3
TWO-WIRE INTERFACE (1A6) — ] ]I'HH" I L] | l
gl ———i | |
REMOTE /O MODULE {1A2) » ——— | )
ECCM MODULE (1AS) < [l Q Q0 (12
e =TT
CONTROL MODULE (1A4) ~ \Q“"’“"@\
- — - | —

EL7XL1004

Figure 2-3. Control Section Module Locations
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2-2. CONTROL SECTION. continued

The control module contains a microprocessor and the programming used in single channel operation. Buffers,
registers, and interface circuits are included to permit the microprocessor to communicate with the other RT
modules. It checks the FCTN, MODE, RF, and CHAN switches and the keyboard for operator action. If the
operator’'s actions are valid, the other modules and the front panel display are informed of any directed changes.

Control signals are described in[paragraph 2-14|

The ECCM module contains another microprocessor and the programming used in frequency hopping operation.
The ECCM module has two connectors. One connects to the control module and the other to the RT chassis.
When the MODE switch is set to FH or FH/M, the microprocessor in the control module executes instructions in
the ECCM module. It uses the hopset and lockout sets to build a look-up table of frequencies. The TRANSEC
variable, FH sync time (TOD), and net ID number are used to select a frequency from that table. When
transmitting, the ECCM module converts the analog signal into a digital data signal. The ECCM module
microprocessor interleaves the data signal onto the frequency hops. When receiving, the process is reversed.

Frequency hopping operation is described in[ paragraph 2-15|

The remote I/O module and two-wire interface provide the remote operating capability. The two-wire interface
sends and receives information to and from the remote control unit over a two-wire link. Control information is
encoded using frequency shift keying (FSK). It converts instructions received into a digital data stream for the
remote 1/0O module. A microprocessor in the remote I/O module interprets the instructions and exchanges data
with the control module. During remote operation, the control module executes instructions from the remote I/O
module instead of the front panel. Remote operation is described in detail in [paragraph 2-19] (Also see[Chapter 6]
on the control-monitor.)

The switching module functions like a railroad switching yard. Many signals are routed between modules through
the switching module. The path the signals take is determined by control input signals. It also performs the
following functions.

Bit synchronization.

Premodulation filtering.

Tone squelch.

Notch Filtering.

Modulation level control.

Generation of clock frequencies using the 3.2-MHz clock signal from the synthesizer.
Input and output control during retransmit operation.

The switching module is involved in most functions of the RT.
2-3. RF SECTION.

The RF section consists of five modules. They are:

Network, Impedance Matching 1Al

IF/Demodulator 1A8

Tuner/Mixer 1A9

Synthesizer, Electrical Frequency 1A10 (synthesizer)
Exciter/Power Amplifier 1A11

The module locations are shown in[figure 2-4]

2-5
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2-3. RF SECTION. Continued
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EL7XL1005

Figure 2-4. RF Section Module Locations

The impedance matching network provides the impedance matching required for the RT to operate with two
different antenna types. It provides a 50-ohm impedance when used with a vehicular antenna. To keep the VSWR
below 3.5:1 when used with a manpack antenna, one of the module’s three matching circuits is used. The
module receives frequency data from the control module which is used to select the matching circuit. A detector
in the module checks the VSWR when transmitting with a manpack antenna. If it goes above 5:1, sidetone is
disabled.

The tuner/mixer and IF/demodulator perform basic receive functions. The tuner/mixer filters and amplifies the
received RF signal and mixes it with the local oscillator (LO) signal from the synthesizer. The resulting IF signal is
sent to the IF/demodulator. It demodulates the IF signal to recover the transmitted audio or data signal. The
IF/demodulator detects cue signals during FH operation. Receive operation is described in[paragraph 2-10l

The exciter/power amplifier performs the basic transmit functions. It modulates the RF carrier with the audio or
data signal. It then amplifies it to the required output level, Transmit operation is described in |paragraph 2-11

The synthesizer provides the reference frequencies for the tuner/mixer and the exciter/power amplifier.

2-4.  AUDIO/DATA SECTION.

The audio/data section consists of four modules. They are:

Circuit Card Assembly - Audio Power Supply 1A12 (audio power supply)
Circuit Card Assembly - Audio Control 1A13 (audio control module)
Circuit Card Assembly - Audio/Data /0 1Al14 (audio/data 1/0O module)
Circuit Card Assembly - Data Rate Adapter 1A15 (data rate adapter)

The module locations are shown in[figure 2-5]
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2-4. AUDIO/DATA SECTION. Continued

DATA RATE ADAPTER (1A15)
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'/ AUDIO/DATA 1/0 MODULE (1A14)
[ 1 rI h || —— AUDIO CONTROL MODULE (1A13)
i ] L

l | | __( AUDIO POWER SUPPLY (1A12)

o

EL7XL1006

Figure 2-5. Audio/Data Section Module Locations

This section includes the COMSEC interface circuitry. All signals passing between the audio/data section and the
rest of the RT are filtered or buffered by the audio power supply. These signals inside the audio/data section are

called RED signals to avoid confusion. The audio power supply also adds the 150-Hz squelch tone to the audio or
data signal to be transmitted.

The audio control module performs the following functions:

Generation of audio/data section control signals.

Routing of data signals to the data rate adapter.

Plain text/cipher text (PT/CT) signal routing.

Control of the push-to-talk line inside the audio/data section.

The audio/data I/O module controls signal routing within the audio/data section. It also contains the microphone
and audio output amplifiers.

The data rate adapter performs the following functions:

Interleaves and deinterleaves low speed data into the 16 kb/s data rate of the RT.

Provides error correction at low speed data rates.

Adds a synchronization preamble to the start of data transmissions to identify the type of data being
transmitted.

Inserts and removes transitions in plain text data modes.

Generates low speed data clocks and synchronizes local clocks.
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2-5.  POWER SUPPLY (1A3).

The power supply is a dc-to-dc solid state power converter. It requires an input voltage of 10.5 to 15 V dc
(13 V dc nominal). The maximum current required is 865 mMA. Its output voltages are as given in[table 2-1

Table 2-1. Power Supply Output Voltages

DC Output Voltage Maximum Current Maximum Ripple
(V dc) (mA) (mV_p-p)
6.75 (6.55 to 6.95) 620 10
10.0 (9.7 to 10.3) 180 10
-10.0 (-9.7 to -10.3) 95 10
60.0 (54 to 70) 0.8 25
3.5 (3.33 to 3.68) 880 peak 10

220 continuous

[Figure 2-6]shows the location of the power supply.[Eigure 2-7]is a functional block diagram of the power supply.

POWER SUPPLY (1A3)

LA
—
\

2| S| S

EL7XL1007
Figure 2-6. Power Supply Location
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2-5.  POWER SUPPLY (1A3). Continued
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Figure 2-7. Power Supply Functional Block Diagram
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2-5.  POWER SUPPLY (1A3). Continued

The power supply outputs are over-current protected. If an output is shorted to ground, the power supply will shut
down.

CAUTION

The power supply will not be damaged if an output is shorted. However, other modules in the RT
may be damaged if this occurs. Exercise caution when troubleshooting the RT.

The power supply will also shut down if 6 V dc is applied to pin E. This is used by the two-wire interface to turn the
RT off during remote operation.

The other modules in the RT use the output voltages as listed in[fable 2-2]

Table 2-2. Power Supply Output Destinations

Voltage (V dc) Destinations (module-pin)
6.75 1A1-A, 1A2-R, 1A4-8, 1A5-H, 1A6-X, 1A7-77, 1A8-P, 1A9-F, 1A10-J,
1A11-X, 1A12-47, J1-KK, J2-E
10.0 1A5-B, 1A6-T, 1A7-76, 1A8-Q, 1A9-C, 1A10-F, 1A1ll1-F, 1A12-41
3.5 1A1-M, 1A9-B, J2-D
60.0 1A1-Q, 1A11-R
-10.0 1A5-D, 1A6-Z, 1A7-72, 1A8-O, 1A9-A, 1A10-H, 1A11-D, 1A12-57, J2-A

2-6. RT CHASSIS (1A16).

The RT chassis includes the front panel, backplane assembly (parent board), and frame. The controls and
connectors on the front panel are used to direct the operation of the RT. The keyboard and SIG displays provide
feedback to the operator. The parent board has 15 sockets for the plug-in modules (1Al through 1A15). It also
has three connectors that mate with the front panel connectors. It provides most of the module interconnections.
The terminals (E fields) are used as solder points for wires and the flexible circuits that interconnect it to the
system and COMSEC connectord. Figure 2-8 identifies the external connectors.

The frame provides physical support for the modules. The covers must be properly installed and the screws
torqued to provide the required environmental protection.

Two interlock switches are present on the RT chassis. They protect the TRANSEC variable. They are connected
to the ECCM module at pin e through E73. If an RT cover is removed, the switches ground E73. This will cause
the ECCM module to zeroize the TRANSEC variable. When troubleshooting an RT with its cover removed, the
interlock switch levers must be fully extended to use the FH mode.
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2-8. RT Chassis External Connectors
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2-7. BASIC RT SIGNAL TYPES.

There are five basic signal types used in the RT:

Analog
Digital
Control
Power
RF

Analog signals include the audio and analog data signals. They can vary greatly in signal level, shape, and
frequency.

Digital signals include the timing clocks and digital data signals. Clock frequencies vary. The clocks are used to
synchronize the serial digital data streams between modules. Within the RT they are typically at logic 0 and logic
1 levels. RT I/O digital signals use the +5 V logic levels as required by MIL-STD-188-114. Logic 0 is 5 V dc. Logic
1is -5 V dc. The ECCM fill device uses 0 V for logic 1 and -6.75 V for logic 0. The logic levels in the RT are as
follows:

6.75 V dc Logic: Logic 0 = -0.7 to 2.0 V dc, Logicl =4.7to 7.5V dc

Negative Logic: Logic 1 = -5.0 to -7.25 V dc

Control signals include the status and control lines. They will be set to logic 1 to indicate or direct a particular
condition. In some cases, a signal name includes a “—N”" to indicate that the logic is reversed. For example, a
logic 1 on the PTT-N line indicates the absence of a PTT; logic O indicates a PTT.

Power signals are at constant V dc levels. Most are provided by the power supply as described in
The audio power supply provides the voltages used by the audio/data section.

RF and IF signals are also present in the RT. Coaxial cables are used to pass these signals between modules.
Frequencies range from 12.5 (IF) to 100.5 MHz.

2-8. RECEIVE RF SIGNAL PATH.

The RF signal received by the RT is processed by four modules to provide the demodulated audio or data signal.
These modules are:

Impedance Matching Network (1A1)
Exciter/Power Amplifier (1A11)
Tuner/Mixer (1A9)

IF/Demodulator (1A8)

Sed figure FO-1 for the block diagram of this signal path.

The RF signal enters the RT at the ANT connector (J1) and passes through the impedance matching network. The
impedance matching network has four bands. One is a 50-ohm network that is used when a BNC is connected to
the RT. When a manpack antenna is connected to the RT, one of three impedance matching networks is used
depending on the frequency selected.

A logic 1 level is placed on the RF input path by the impedance matching network. If a manpack antenna is
connected to the ANT connector, the switch shown in[figure 2-9stays closed. The logic 1 level is pulled to ground
by the inductor. The impedance matching network detects the change in logic level and selects the appropriate
matching network. If a BNC is connected to the ANT connector, the center part of the connector is pushed in and
opens the switch. The RF signal is fed through the capacitor. The dc level stays at logic 1. The impedance
matching network selects the 50-ohm matching network.
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2-8. RECEIVE SIGNAL PATH. Continued

SWITCH
NORMALLY
N CLOSED
N\ N\ RF CABLE
ANT -0 —C0 $ TO IMPEDANCE
/ N/ ¥ MATCHING
J1 NETWORK
‘ "—
- EL7XL1010

Figure 2-9. Antenna Connector Schematic

Keying and frequency selection are controlled by the control module. During receive, the T/R line is held at
logic 0. The operating frequency is distributed using the SERIAL DATA line. TUNE GATE-N and TUNE CLK are

used to decode the SERIAL DATA.

The RF signal from the impedance matching network goes to the exciter/power amplifier. After passing through a
low-pass filter, it is routed to the tuner/mixer. The tuner/mixer filters and amplifies the RF signal and then mixes it
with the local oscillator (LO) signal from the synthesizer. The LO is 12.5 MHz higher than the operating
frequency. The tuner/mixer and synthesizer are digitally tuned using the SERIAL DATA line. The 12.5 MHz IF
signal is routed to the IF/demodulator. The IF/demodulator demodulates the IF signal to recover the baseband
audio or data signal (FM DEMOD).

The SIG display is driven by the SIG STR RCV signal from the IF/demodulator. The SIG display should respond as
follows:

RF Level at ANT Connector SIG Display
(dBm) Segments Lit
-116 to -97 1
-108 to -87 2
-98 to -77 3
-88 to -67 4
-67 to -20 4 through 7 in sequence

The signal path is unchanged for FH operation. A SYNC CODE signal is recovered from the received signal and
used to synchronize the receiver with the transmitter. DATA SW-N, HOP TIME, and WB SEL are control lines from
the ECCM module used during FH operation. DATA SW-N is held at logic 1 during FH operation. HOP TIME goes to
logic 1 while the frequency is being changed. WB SEL (wideband select) goes to logic 0 when the RT looks for a
CUE signal. If a CUE signal is detected, the IF/demodulator sets the CUE PRESENT line to logic 1.
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2-9.  TRANSMIT RF SIGNAL PATH.

The transmit mode is initiated by a PTT input from outside the RT. The RADIO PTT-N line is set to logic 0 when the
RT is keyed. If the request is valid (frequency loaded and front panel switches set correctly), the control module

responds by setting the T/R line to logic 1. See[figure FO-2]

The exciter/power amplifier, synthesizer, and the impedance matching network are digitally tuned by the SERIAL
DATA signal from the control module. TUNE GATE-N and TUNE CLK are used to decode the SERIAL DATA.

The exciter/power amplifier modulates the carrier with the FM MOD signal from the switching module. The RF
REFERENCE signal provided by the synthesizer is 7 MHz higher than the carrier frequency. A 3.2 MHz reference
frequency is also provided by the synthesizer.

The exciter/power amplifier generates the FM signal using two phase-locked loops (PLL). In the first, the FM MOD
signal controls a 3.9 MHz voltage controlled crystal oscillator (VCXO). This produces an FM 3.9 MHz signal.
Mixing it with the 3.2 MHz reference frequency generates a 700 kHz FM output. The phase detector samples the
700 kHz output and the feedback regulates the VCXO frequency. The second PLL operates the same. It
phaselocks the 700 kHz output of the first loop with the RF REFERENCE signal to generate the modulated RF
signal. The modulated RF signal is amplified and filtered and then sent to the impedance matching network.

The RF output level is selected by the RF switch on the front panel. The control module reads the RF switch
position and then sets the RF PWR A and RF PWR B lines as follows:

RE Switch RF PWR A RF PWR B
LO 1 1
M 1 0
HI 0 1
PA 0 1

A HI PWR XMT line is set to logic 1 when the RF switch is set to PA. This signal is routed to the system connector
(P1) and is used to enable the power amplifier.

The impedance matching network routes the RF signal to the ANT connector. A 50-ohm network is used when a
BNC is connected to the RT. When a manpack antenna is connected to the RT, one of three impedance matching
networks is used depending on the frequency selected.

A VSWR detector in the impedance matching network checks the output versus reflected power. If the VSWR
goes above 5:1, the SIDETONE DISABLE line is set to logic 1. The SIDETONE DISABLE line can also be set to logic
1 by the exciter/power amplifier if the temperature of the module exceeds 105°C. The RF power output level will
be reduced 10 to 15 dB if an over-temperature condition occurs.

During FH operation, the control module sets the FH MODE line to logic 1.
2-10. RECEIVE AUDIO SIGNAL PATH.

The received audio signal enters the ICOM I/O section as the FM DEMOD signal output by the IF/demodulator. Its
path to the audio connectors is shown in[figure FO-3
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2-10. RECEIVE AUDIO SIGNAL PATH. Continued

The switching module detects the presence of the 150-Hz squelch tone. If present, the BIT SYNC/TONE
SQUELCH line is set to logic 1. The switching module routes the FM DEMOD signal through the processing
circuitry. For single channel (SC), plain text (PT) operation, the signal continues as RCV PT AUDIO. It is routed
through the audio power supply and the audio control module. The audio/data I/O module sums the audio signal
(RCV AUDIO/SIDETONE) with the 600-Hz alarm tone, if present, and amplifies it. It is routed through a high-pass
filter, low-pass filter, and the VOL control. It is amplified using a voltage-to-current converter and routed to the
AUD/FILL and AUD/DATA connectors at pin B.

In the FH and PT mode, the FM DEMOD signal is a digital data stream. It is routed to the ECCM module as BIT

SYNC DATA to be deinterleaved. (Sed_paragraph 2-11.) The signal is sent through a digital-to-analog converter
to recover the original audio signal. The audio signal is returned to the switching module as RCV FH PT AUDIO and
continues along the RCV PT AUDIO path.

In the cipher text (CT) mode, the FM DEMOD signal is again a digital data stream. It is routed to the COMSEC
connector (J5) as RCV CT. The COMSEC device decrypts the signal and recovers the audio signal. The
recovered audio (RCV CT AUDIO DECODED) is routed to the audio control module and back into the audio
receive path.

In the FH and CT mode, the ECCM module deinterleaves the data stream. The data stream (FH DATA) is routed
to the COMSEC device where the audio signal is recovered.

2-11. TRANSMIT AUDIO SIGNAL PATH.

The transmit audio signal proceeds through the same modules as the receive audio signal only in reverse order.
Seé¢ figure FO-#. The audio transmit (AT) signal is input at J3 or J4 pin D. A PTT is required for the transmit mode.

The AT signals from J3 and J4 are summed by the audio/data I/O module. The audio signal is routed to an
automatic gain control (AGC) amplifier. If the WHSP switch is on, the gain of the AGC amplifier is increased. The
XMT AUDIO signal is routed through the audio control module to the audio power supply. The audio power supply
combines the XMT AUDIO signal with the 150-Hz squelch tone. From there it is routed through the switching
module to the exciter/power amplifier.

A PTT at J3 is routed through the audio/data 1/0O module to the audio control module. A PTT at J4 is routed directly
to the audio control module. Both are combined to generate the AUDIO MDL PTT-N. It is buffered by the audio
power supply and sent to the control module and the switching module.

When operating in the FH mode, the XMT AUDIO signal is routed from the audio power supply to the ECCM
module prior to the addition of the 150-Hz squelch tone. The ECCM module converts the XMT AUDIO signal into a
digital data stream (FH DATA). The FH DATA signal goes to the switching module where it is amplified and routed
to the exciter/power amplifier module.

When operating in cipher text, the XMT AUDIO signal is routed from the audio control module to the COMSEC
connector (J5). The CT XMT signal that is returned is a digital data stream.

2-12. RECEIVE DATA SIGNAL PATH.

The RT can receive audio data and digital data. Audio data can be processed using either AD1 or AD2. When the
RT is set to use AD1, the analog data signal follows the audio receive path. When AD?2 is used, the analog data is
converted into 16 kb/s digital data by the transmitter. The receiver converts it back into analog data. Low speed
digital data (75 b/s to 4.8 kb/s) is also transmitted as 16 kb/s digital data. Majority logic error correction is
provided for AD2 and low speed digital data. The data rate adapter performs the data rate conversion and error
correction.
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2-12. RECEIVE DATA SIGNAL PATH. Continued

The RADIO PTT-N line is held at logic 1 during receive mode. The data signal is recovered from the carrier by the
RF section, which routes it to the switching module as FM DEMOD. See figure FO-5.]1A crossover detector senses
the presence of the signal. The bit sync/digital squelch network synchronizes the local clocking with the data.
When synchronized, the BS/TONE SQUELCH line is set to logic 1. PT DIGITAL CLK provides clocking for the data
signals. It is a 16 kHz square wave, at logic 0/1 levels, that is generated by the switch control. RCV PT DATA and
PT DIGITAL CLK are routed to the audio section of the RT.

The data and clocking signals are buffered and routed to the audio control module. Audio control processes and
switches the signal thru to the audio/data I/O module. The signals are amplified to the correct levels and output to
the RT AUD/DATA connector (J4). DIGITAL DATA RCV (DDR) and DIGITAL DATA CLK OUT (DDCO) output signal
levels are 5 V for logic 0 and -5 V for logic 1. Analog data signal levels are 0.77 Vrms =3 dB.

When operating in FH mode, data received signals are routed through the ECCM module. The switching module
sends the bit synchronized data (BS DATA) to the ECCM for deinterleaving. FH DATA is returned to the data
receive path.

Receive data cipher text (RDCT) is routed to the COMSEC connector from the switching module when the RT
operates in cipher text mode. The COMSEC device decodes the signal and returns the data receive signal
(AR/DDR) to the audio control module. The COMSEC device generates a clock signal for the data (AT/DDCO)
and routes this to the audio control module also.

Each data transmission is preceded by a sync preamble. This preamble is generated by the data rate adapter
section of the ICOM control module, It provides a synchronization source, tells the RT a data transmission is
being received, and whether the signal is plain or cipher text. During receive mode, the data rate adapter section
monitors the RCV DATA output from the audio control module. When the preamble is detected, the NO CODE
DETECT line will set to logic 0. CODE X/R ENBL is at logic 1 during preamble detection.

When the DATA switch is set to AD2 or one of the other data rates, the audio control module sends the signals to
the data rate adapter (RCV DATA and RCV CLK). The data and clock signals are converted to LO-SPD DATA and
LO-SPD CLK. LO-SPD DATA SEL-N at logic 0 switches these LO-SPD signals back into their proper paths.

The AD2 signal is tapped from the LO-SPD DATA line. It is shaped by an RC circuit into the necessary analog
signal by the audio/data I/O module.

2-13. TRANSMIT DATA SIGNAL PATH.

The RT can process analog data and digital data. Analog data is input on J4 pin D (AT/DDCO). Se¢ figure FO-6. If
the data rate is set to AD2, J4 pin F (ADMC/DDT) must be grounded for proper operation. The analog data signal
will be converted to 16 kb/s digital data by the RT. If the data rate is set to AD1, the signal follows the audio path.
Digital data is input on J4 pin F (ADMC/DDT). Pin E (DDMC) must be grounded. The RT provides a clock on J4 pin
D (DDCO) and the digital data signal must be synchronized with the clock.

For AD2, the analog data signal must be FSK modulated at 1200/2400 Hz. It is routed through the audio/data 1/O
module. An AGC amplifier and limiter adjust the level and the signal is output as LIMITED ANALOG DATA. The
audio control module demodulates the FSK signal to convert it into a low speed digital signal. This signal is routed
through the data rate adapter section where it is converted into a 16 kb/s digital data stream (XMT DATA). It is
routed to the audio power supply where the signal is buffered and then routed through the switching module to
the exciter/power amplifier.

The digital data transmit (DDT) signal will be input as a 5 V square wave, It is converted to logic 0/1 levels by the
audio/data I/O module. The logic 0/1 level signal (DIGITAL DATA XMT) is routed to the audio control module. If it
is anything other than 16 kb/s, it is routed to the data rate adapter section. It converts the data rate to 16 kb/s and
returns the signal. The signal is routed to the audio power supply where it is buffered and sent to the switching
module. The switching module routes the signal to the exciter/power amplifier.
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2-13. TRANSMIT DATA SIGNAL PATH. Continued

In the FH mode, the BS DATA signal in the switching module is sent to the ECCM module for interleaving. The FH
DATA signal is returned to the switching module to continue the data signal path.

In the cipher text mode, the DIGITAL DATA signal in the audio control module is routed to the COMSEC
connector. The COMSEC device encrypts the signals and returns the VIN CT XMT signal.

The digital data clock out (DDCO) originates in the switching module (PT DIGITAL CLK-R), the COMSEC device
(CT DIGITAL CLK), or the data rate adapter section (LO SPD CLK).

2-14. PRIMARY CONTROL SIGNALS.

The primary control signals originate at the front panel. They direct the operation of the RT. The connectors,
switches, controls, and circuitry on the front panel are connected to the parent board through three connectors.
They are the front panel switches connector (J1), the display connector (J2), and the audio/data connector

(J3). Seelfigure FO-7]

The function of the radio is controlled by the FCTN switch. When it is set to OFF, primary power is removed from
the RT. The switch position is checked by the control module. If the switch is set to TST, SQ OFF, RXMT, REM,
LD, LD-V, or Z-A, the corresponding line to the control module is set to logic 1 by the switch. If none of these
lines are at logic 1, the control module sets the RT for SQ ON operation.

Primary power (PRI 13 V DC) for the RT is also routed through the FCTN switch. Primary power must be provided
at either pin L of the system connector (P1). The 13 V DC will be applied to the SWITCHED 13 V DC line when the
FCTN switch is at any position other than OFF or STW. The SWITCHED 13 V DC provides the input voltage for the
power supply (1A3 pins B and C). If the FCTN switch is set to OFF, the 13 V DC will be applied to the OFF 13V DC
line. Both SWITCHED 13 V DC and OFF 13 V DC lines are routed to the display CCA where they are used to power
the PRI BTRY PRES and V HOLD lines.

Two voltages are available to retain the fill information in the control module and the ECCM module. They are V
BATT and V HOLD. V BATT is provided by the holding battery and is routed through the FCTN switch. V HOLD is
provided by the display CCA. It is derived from the primary input voltage. If both are present, V HOLD will be used
instead of V BATT. Both are turned off when the FCTN switch is set to STW.

The control module also checks the MODE, CHAN, and RF switch positions. The control module sets the MODE
SW COM line to logic 1 except during remote operation. The control module checks the FH and FH/M lines. If
neither is at logic 1, the RT is set for SC operation. The CHAN switch is BCD encoded as follows:

CHAN PRESET 0 PRESET 1 PRESET 2
MAN 0 0 0

1 1 0 0

2 0 1 0

3 1 ! 0

4 0 0 !

5 ! 0 1

6 0 1 1
CUE 1 1 !
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2-14. PRIMARY CONTROL SIGNALS. Continued

When the RT is transmitting, the T/R line is set to logic 1 by the control module. It checks the MED PWR, HI
PWR/M, and HI PWR/V lines from the RF switch. If none are at logic 1, the RT RF output is set for low power
operation. The SIG display circuit uses the RF DETECT, RF PWR A, RF PWR B, HI PWR XMT, PA PWR LVL, and T/R
lines during transmit to drive the display. The SIG STR RCV signal is used during receive.

During retransmit operation, all of the RXMT connector 1/O is controlled by the switching module. See paragraph
2-17 for a description of retransmit operations.

The keyboard display is controlled by the control module. The SERIAL DATA, DISPLAY CLK, and DISP EN-N
provide the information needed by the display drivers. A DISPLAY INHIBIT line is used by the remote I/O to turn the
display off during remote operation.

The keyboard is made up of 16 switches (keys). They are arranged in a four-by-four switch matrix. The control
module checks the X and Y lines to see if a key has been pressed. The Y lines (rows) are normally at logic 1. The
X line (columns) are normally at logic 0. When a key is pressed, the Y line will be pulled to logic 0. The X line will
be pulled high (to about 6 V dc).

2-15. FREQUENCY HOPPING OPERATIONS.

The programming for FH operation is stored in the ECCM module ROM. The control module executes these
commands to control the RT while in FH.

Received FH signals are digital signals. The switching module digital processing produces bit synchronized data
(BS DATA). Sed_ figure 2-101 BS DATA is the RCV FH signal synchronized with the internal RT clocks and
converted to RT digital signal levels. BS DATA goes to the ECCM module interleave circuits. The interleaver
removes synchronization and frequency hopping information that is embedded in the signal. After
deinterleaving, the signal is reclocked at a 16 kb/s rate. It is now the FH DATA signal. In RCV DATA mode, FH
DATA is routed to the switching module. When receiving audio, FH DATA is converted back to an analog signal by
the continuously variable slope detector (CVSD) in the ECCM module. The RCV FH AUDIO output is also routed to
the switching module.

Two signals are required by the ECCM module during FH transmit. They are BS DATA and XMT PT AUDIO. BS
DATA goes directly to the interleave. It is interleaved with the synchronization and FH information needed by the
receiving RT to coordinate communications. The CVSD converts XMT PT AUDIO to a 16 kb/s digital signal output
as CVSD DATA to the interleave. It too is interleaved with data, reclocked to 20 kb/s, and output on the FH DATA
line to the switching module.

The interleave supplies the control and data signals needed by the time sync/correlator. The correlator’s
function is to synchronize the operation of the RT and the ECCM module. It manipulates control signal outputs
such as HOP TIME and SYNC. These and others control RT operations in FH mode. They shut down
reception/transmission during frequency shifts, provide the next frequency to the control module (via the data
and address buses), and supply clocking for the ECCM module.

The ECCM module is also responsible for: storage of the FH operation programming, generation of random
numbers for hopping frequency selection, and processing and storage of FILL data. The RT chooses the
frequencies in FH by pseudorandom number generation. The TRANSEC variable, FH sync time, and net ID
number are used to select the next frequency. The control module uses the hopset and lockout set to create a
look-up table in memory of frequencies for the net. The ECCM module picks one of these frequencies from the
table. The result is passed to the control module via the data bus. The control module informs the rest of the
modules of the frequency selected by the SERIAL DATA line.
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2-16. SELF-TEST.

The RT self-test is performed at several levels. When the FCTN switch is set to TST, the control module begins
the self-test routines. The RT receive path, ECCM module, data rate adapter, fill routing module, and audio/data
I/O module are checked. A test line to the SYSTEM connector is activated. This allows the RT to report the results
of SNAP self-tests. A self-test of the remote control modules can be performed separately.

a. Display Checks. “E d” should be the first display when the FCTN switch is set to TST, the control
module checks for the presence of the ECCM module and the data rate adapter. The ECCM module grounds the
FH HERE-N line. The data rate adapter grounds the DATA MODULE PRESENT-N line. Seelfigure FO-8

If either module is absent, its letter in the display is replaced by a dash (-).

The next display is “88888". It permits checking of the display segments. The SIG display can also be checked
during self-test. All display segments are lit sequentially with 9 remaining lit.

b. Receive Path Test (FAIL 1). The receive path is tested in four steps. First, the control module performs
a memory check (RAM and ROM). Second, the control module checks the TONE SQUELCH line. It should be at
logic O since there is no received signal. Third, the receive path is checked at eight frequencies in the SC mode.
Sed figure FO-8. The 150-Hz tone is sent from the switching module (FM MOD) to the exciter/power amplifier.

The exciter/power amplifier uses the 150-Hz tone to modulate its 3.9-MHz output. The harmonics from the 3.9
MHz are used as the test frequencies. The tuner/mixer and synthesizer are stepped through eight frequencies.
The 150-Hz squelch tone presence is checked at each frequency. Because the tuner/mixer and synthesizer have
several bands, it is possible that only one or two frequencies will fail. The last step repeats the receive path
checks for two frequencies in the FH mode.

There are secondary displays for each failed test. They will be displayed when any keyboard button is pressed
while the FCTN switch is being set to TST. They are:

SECONDARY DISPLAY FAILED TEST

1--01 Control module RAM
1--02 Control module ROM
1--03 150-Hz detect line stuck at logic 1
1--04 Receive at 78.0 MHz, SC
1--05 Receive at 66.3 MHz, SC
1--06 Receive at 58.5 MHz, SC
1--07 Receive at 50.7 MHz, SC
1--08 Receive at 46.8 MHz, SC
1--09 Receive at 39.0 MHz, SC
1--10 Receive at 35.1 MHz, SC
1--11 Receive at 31.2 MHz, SC
1--12 Receive at 78.0 MHz, FH
1--13 Receive at 35.1 MHz, FH
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2-16. SELF-TEST. cContinued

The audio present during the “88888” display is a result of the receive tests. There are 10 short bursts of
unsquelched rushing noise which can be heard in the handset. However, because they are so quick and close
together, they are difficult to count. At the end of a successful self-test a beep can be heard in the handset.

c. Data Rate Adapter Test (FAIL2). The data rate adapter will perform a self-test when the TEST line is set
to logic 1. It also requires the RCV CLK and 192-kHz CLK signal to perform self-test. If the data rate adapter
passes self-test, then the DATA MODE STATUS line is set to logic 1. If it does not, the line stays at logic 0 and
“FAIL2” will be displayed.

d. ECCM Module Test (FAIL3). The ECCM module also performs an independent self-test. It checks the
ECCM module’s RAM, ROM, interleave, linear sequence generator, and other circuits. If it does not pass
self-test, “FAIL3” will be displayed.

e. Remote Operation Test (FAIL4). The remote operation test checks the remote /O module and the
two-wire interface. It is performed separate from the above tests. The test is initiated when the FCTN switch is set
to REM and the BATT/CALL key and PTT switch are pressed. If the test is passed, “CALL” will be displayed. If it is
not, “FAIL4” will be displayed.

f. COMSEC and SNAP Tests (FAIL5 and FAIL6). The TEST signal is also routed to the COMSEC connector
and the SYSTEM connector. The RT is capable of interpreting a self-test failure response from external equip-
ment connected to either connector. A failure response at the COMSEC connector will be indicated by a "FAIL5"
display. (Most COMSEC devices, such as the TSEC/KY-57, cannot use this capability. ) A failure response at the
SYSTEM connector will be indicated by a “FAIL6" display. See[paragraph 2-21]

2-17. RETRANSMIT OPERATION.

The retransmit (RXMT) function allows two RTs to be used as a radio relay. The only additional equipment
required is a special cable. (SeE_figure FO-P. It is not pin-to-pin.)

When the FCTN switch is set to RXMT, the RT operates as in SQ ON. The main difference is the use of the RXMT
connector for keying and audio input/output. The switching module controls retransmit operation. See[figurel
[EQ-9. The receiving RT demodulates the RF as described in_paragraph 218. The signal is routed to pin B of the
RXMT connector (RXMT SIG OUT). The switching module sets the RXMT CONTROL OUT line to logic 0 when a
signal is received.

The cable that connects the two RTs routes the receiving RT OUT lines to the transmitting RT IN lines. When the
RXMT CONT IN line is at logic 0, the RT is keyed. The RXMT SIG IN is routed through the switching module to the
audio/data section. The audio/data section processes the signal and routes it to the exciter/power amplifier.

Pin F of the RXMT connector is used to select the analog or digital mode. The analog mode is selected if it is open
(about 2.5 V). The digital mode is selected if it is grounded.

During FH operation, the received signal is deinterleaved and the digital data stream is routed to the RXMT
connector.

During cipher text operation, the operator of the retransmit station can monitor the traffic if a COMSEC device is
properly installed. A COMSEC device is not required for operation of the retransmit station.
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2-18. FILL OPERATION.

The ECCM module requires electronic data for FH operation. The data is in the form of TRANSEC variables,
hopsets, and lockout sets. The process of providing the data is called the fill operation. It can be performed two
ways. All data can be loaded locally using the RT AUD/FILL connector. The second method is the ECCM remote
fill (ERF). It can only be used for hopsets and lockout sets. ERF is relatively automatic. The ECCM module adds a
preamble to the transmitted data that identifies it as fill data. The ECCM module in the receiving RT detects the
preamble and stores the data in holding memory.

Local fill is illustrated in figure 2-11.1The fill is initiated by the operator. The ECCM module puts a -6.75 V pulse on
the FILL REQ line. The request is routed to the AUD/FILL connector. The FILL INFO signal is input from the fill
device. It is the serial data stream that contains the variable to be stored in the ECCM module. The FILL IA is a
clock signal from the fill device. It is used to synchronize the RT with the data stream.

The audio power supply buffers the signals for isolation. The signals are processed to produce the inputs for the
ECCM module. FILL IA is processed into FILL CLK and FILL DET. FILL CLK follows FILL IA at rates from 1 to 4 kHz.
When the fill device is attached, FILL IA is detected and FILL DET drops to logic 0. FILL SEL is created from
processing FILL REQ and FILL IA. FILL SEL will drop to logic O at the same time as FILL REQ.

The RT has two interlock switches. If either cover is removed, the TRANSEC ZERO-N line is grounded. If that
happens, the TRANSEC variable stored in the ECCM module will be zeroized.

2-19. REMOTE CONTROL OPERATION.

When the RT FCTN switch is set to REM, it can be controlled by a remote control unit. There are two remote
control modes. One mode provides for complete remote control of all front panel functions. It is called the
2-WIRE mode. It allows remote input/output of audio and data signals. The other mode is called the 6-WIRE
mode. Remote control is limited to RT MODE, RF, and CHAN. The audio and data signals are input and output at
the RT. The control-monitor uses this mode. When the remote control unit establishes contact with the RT, it
identifies which mode the RT is to use.

The two modules that provide the remote control capability are the two-wire interface (1A6) and the remote 1/0O
module (1A2). Seé figure FO-1D. The link between the RT and the remote control unit is the 2 WIRE 1/O and 2
WIRE I/0 RTN lines. Control signals are FSK modulated onto a 2880-Hz carrier. Audio and data signals are
modulated onto a 40-kHz carrier (2-wire mode only).

The two-wire interface sends the received signals on the 2-WIRE 1/O lines. When receiving, it separates the two
carriers. The control information is routed to the remote 1/0O module. The audio/data information is routed to the
switching module. The remote I/O module decodes the control information and routes it to the control module.
During remote operation, the control module executes instructions from the remote I/O module, not the front
panel. When sending data to the remote control unit, the above process is reversed.

The remote control unit can turn off the RT. The two-wire interface puts 6 V dc on the PS ON-N line to disable the
power supply outputs. The two-wire interface will draw power from the RT dc power input that is routed through

the front panel display board.

The remote I/0 module has a self-test function. It is initiated when the RT is in remote and the BATT/CALL key and
the handset PTT switch are pressed. If self-test is passed, “CALL” will be displayed. If it is not, * FAIL4" is
displayed.

The following signals must be present for proper remote operation. See[figure FO-10]
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2-19. REMOTE CONTROL OPERATION. Continued

SIGNAL NAME

REM PTT
2/6 WIRE MODE

REM DDMC

RADIO SQUELCH
AUDIO MODULE PTT-N
SIDETONE DISABLE
40 kHz XMT DATA
XMT REM AUDIO
REM

REM 8 CLK

REM 8 STROBE
REM DATA

REM 24 CLK

REM 24 STROBE
SERIAL DATA
DISPLAY CLK
DISPLAY GATE-N
DATA AVAIL
DISPLAY INHIBIT
REM CLR-N
TRI-STATE EN

40 kHz DET

40 kHz A/D SEL

40 kHz XMT EN
2880 DET-N

2880 RCV DATA
2880 XMT EN
CONT FSK DATA
A/D RCV REM SEL

INTERCOM XMT EN

2-24

DESCRIPTION

PTT request from remote control unit, logic 1 = PTT.

Logic 1 = 6-wire mode (control-monitor).
Logic 0 = 2-wire mode (complete remote control).

Digital data mode control, logic 0 = digital, logic 1 = analog.
Logic 1 indicates a received signal.

PTT generated by RT.

Logic 1 disables sidetone.

Data signal from remote control unit to be transmitted by RT.
Audio signal from remote control unit to be transmitted by RT.
Set to logic 1 by FCTN switch.

320-kHz clock in groups of 8. Used with 8-bit data.

Logic 1 pulse used with 8-bit data.

Remote control data to control module, both 8-bit and 24-bit.
320-kHz clock in groups of 24. Used with 24-bit data.

Logic 1 pulse used with 24-bit data.

Data from control module to be sent to remote control unit and display.
320-kHz clock used with SERIAL DATA in groups of 10.

Logic O pulse used with SERIAL DATA.

Logic 1 indicates data is available.

Logic 1 turns off RT display.

Logic O pulse when FCTN is set to REM.

Logic O pulse when FCTN is set to REM.

Logic 1 indicates presence of 40-kHz carrier.

Indicates type of signal to be modulated onto 40-kHz carrier.
Logic 1 = analog. Logic O = digital.

Logic 1 enables 40-kHz carrier.

Logic O indicates presence of 2880-Hz carrier.
Serial input of 2880-Hz carrier.

Logic 1 enables 2880-Hz carrier.

Data to be FSK modulated onto 2880-Hz carrier.

Logic 0 = digital.
Logic 1 = analog.
Logic 1 = intercom mode.
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2-20. CIPHER TEXT.

The RT can be used with a COMSEC device to receive and transmit cipher text (CT) information. The COMSEC
device is cabled to the RT at connector J5. Audio, data, and control signals are routed automatically.

When a cipher text signal is received, it is routed through the COMSEC device. See figure FO-11.1The COMSEC
device will ground the IRNST(1)-P line to indicate CT operation. The received signal (RDCT) is routed to the
COMSEC device. The decrypted signal (AR/DDR) is returned to the RT. If it is an audio signal, it follows the normal
audio path. If it is a digital signal, it will follow the normal digital path. The COMSEC device provides the DDCO
signal.

When an audio signal is received in the FH and CT modes, the ECCM module deinterleaves the data stream. The
COMSEC device recovers the audio signal from the data stream.

When transmitting, the signal sent to the COMSEC device can be either audio (AT) or 16 kb/s digital (DDT). See
[figure FO-12. The RED DDMC-N line is set to logic 1 for audio. It is set to logic 0 for digital. The COMSEC PTT-N
line is grounded for transmit. The audio control module routes the signals to the COMSEC device. The encrypted
signal (TDCT) is returned and routed to the switching module.

Audio and data signals are interleaved in the FH mode after encryption.

2-21. SNAP INTERFACE.

The RT provides seven signals for operation with a SNAP. The SNAP is cabled to J10 on the mounting adapter,
Seq figure FO-14. They are as follows:

SIGNAL NAME DESCRIPTION SOURCE
FH Logic 1 = FH, logic 0 = SC. 1A4-30
SERIAL DATA Digital data stream that provides operating frequency. 1A4-48
TUNE GATE-N Logic 0 pulse used with SERIAL DATA. 1A4-49
TUNE CLK Clock used with SERIAL DATA. 1A4-51
TEST Directs SNAP to perform self-test. 1A4-38
SNAP DISABLE Logic O indicates RT is changing frequency. 1A12-75
SNAP XMT/RCV Logic 1 = transmit, logic O = receive. 1A12-76

The SNAP returns the results of its self-test on the FAULT6 line. If it fails self-test, the RT will display “FAIL6".
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Section Il. REPAIR PARTS, SPECIAL TOOLS, TMDE,
AND SUPPORT EQUIPMENT

Subject Para Page
Common Tools and Equipment . . . . . . . . . . . [2-22 [2-26]
Special Tools, TMDE, and Support EQUIPMENt . . . .. ..ot [2-26]
Repair Parts . . . . . . o 2222 [2-26]

2-22. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE)
applicable to your unit.

2-23. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT.

For the TMDE and support equipment required for DS, see the maintenance allocation chart. It if Appendix B in
TM 11-5820-890-20-2.

2-24. REPAIR PARTS.

Repair parts are listed and illustrated in the repair parts and special tools list (TM 11-5820-890-30P-3) covering
DS maintenance for this equipment.
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Section Ill. TROUBLESHOOTING PROCEDURES

Subject Para Page
GENEIAL . . . o ottt 2-2
Troubleshooting, . . . ... 2-26 [2-27|
Test Precautions and NOES . . . . . ...ttt 2-27 2-29
Explanation of Symbols and Notes . . . . . . ... 2-28 [2-29
Operational Check . . .. ... . 2-29 [2-30
Maintenance Action Precise Symptom (MAPS) Chart . ... .........................
Troubleshooting Flowcharts . . . ... ... 2-31 2-51

2-25. GENERAL.

This section provides the troubleshooting procedures used to fault isolate a defective RT. The troubleshooting
information is presented in the form of flowcharts. They systematically get from a symptom to the bad module.

2-26. TROUBLESHOOTING.

Troubleshooting is done on a faulty RT. The steps to determine if an RT is faulty and how to troubleshoot it are
illustrated in the flowchart in figure 2-12.]The following is a description of the flowchart. (Seelparagraph 2-28 for a
description of the symbols.)

a. When an RT is received from unit maintenance, inspect it for damage. Repair any damage before
proceeding with testing. See section IV if repairs are necessary.

b. Perform the operational check (paragraph 2+29). In many cases, it will identify the defective module
or the troubleshooting flowchart to use. If the operational check is passed, use the symptom and the
MAPS chart to locate the troubleshooting flowchart to use. Sedq paragraph 2-30 for the MAPS chart.

NOTE:

When either the top or bottom cover is removed from the RT, the interlock
switch (es) must be bypassed (switch lever pulled out) and the fill data must be
reloaded.

c. Using the troubleshooting flowchart identified, troubleshoot to the defective module.
d. Replace the defective module. Follow the procedures in section IV.

e. Verify the repair. Perform the operational check in_paragraph 2-29. When the operational check (OP
CHECK) is passed, the RT can be returned for use.
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2-26. TROUBLESHOOTING. Continued

AT RECEIVED FROM
UNIT MAINTENANCE

INSPECT RT FOR DAMAGE.
SEE NOTE 1.

YES

NOTES:

1. Information on inspection
and repair of the RT is in-
cluded in section IV.

2. The operational check is

in [paragraph 2-29]
3. The MAPS flowchart is in

RT DAMAGED

e} .\

| [} 1] ‘ 1 '

PERFORM THE OPERATIONAL
CHECK, STEPS 1 THRU 3.
SEE NOTE 2.

PASSED CHECK

REPLACE THE BAD MODULE

o]
9
>
poj
m 3
-
-
o
@
<
o
C
wn

IDENTIFIED OR START THE
TROUBLESHOOTING CHART.

BEGIN THE OPERATIONAL
CHECK AT STEP 4.
SEE NOTE 2.

USE THE MAPS FLOWCHART

E Zal n ol $h gl o o

10O IDENTIFY THE CORRECT
TROUBLESHOOTING FLOW-

CHART TO USE.
SEE NOTE 3.

REPLACE THE BAD MODULE

IDENTIFIED OR START THE

TROUBLESHOOTING CHART.

COMPLETE TESTING OF THE
RT BY PERFORMING ANY UN-
PASSED CHECKS IN THE
OPERATIONAL CHECK.

Figure 2-12.
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2-27. TEST PRECAUTIONS AND NOTES.
WARNING

Set the test power supply to OFF before connecting or disconnecting a test setup. Current
capacities are large enough to cause personal injury. Equipment can also be damaged if care is
not taken.

High voltage is present in the test adapter (200 V dc) and in the RT (60 V dc). Use caution when
troubleshooting to avoid personal injury. Set reference fixture CB1 to OFF before connecting or
disconnecting a test setup.

CAUTION

STATIC SENSITIVE STATIC SENSITIVE

Static electricity and stray voltages can damage the RT modules. Use an antistatic pad on the
work surface and wear a grounded wrist strap when troubleshooting or handling the modules.

NOTE:
The Principles of Operation section, functional block diagrams, and[figures FO-1]
through FO-12 can be used to fault isolate any unusual problems that may not be
covered in the troubleshooting procedures.

2-28. EXPLANATION OF SYMBOLS AND NOTES.
SYMBOL EXPLANATION

Test Procedure Start: (Rectangle with rounded sides)
Indicates start of the test procedure and contains a brief
description of the symptom of trouble.

Test Procedure Flow Line: (Heavy line) Indicates direction
of the procedure flow.

A

_ Test Procedure Instruction: (Rectangle) Provides test
setup or instructions for doing a specific test.

Decision: (Diamond) Indicates that a decision must be
made (YES or NO) in answer to question about the
previous test. Path taken depends on the answer

( YES (YES or NO).
Connector: (Circle) Directs user to an entry point of
another chart. Contains an entry number that is the same
as entry number of other chart and a sheet number
NO (Sh. No. ) that indicates the number of follow-on pages.

Notes Column: Presents additional information, such
as: more specific instructions about how to do a test,
cautions and warnings that must be observed when doing
o a test, and additional information about what to do after

/ doing a test. Also provides reference to appropriate
S circuit diagrams.
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2-29. OPERATIONAL CHECK.

Before beginning operational check, install new holding battery to replace holding battery removed for shipment
and ensure REF RT is loaded with lockset and hopset. Hopset must be loaded in channel 2.

The operational check provides a step-by-step procedure for evaluating an RT. If the operational check is
passed, the RT can be returned to service. If it does not pass the test, the bad module or the troubleshooting
chart to be used will be identified. The troubleshooting procedures are in[ paragraph 2-31l

The operational check is divided into steps. Each step verifies a particular function. Follow the instruction in the
"Action" column. Check the response. If the response is correct, proceed with the next lettered step. When a
Step has been completed, proceed with the next Step. A “No response” in the “Response” column means that
any response is not of interest.

The switch settings for the test equipment are given in the “EQUIPMENT PRESETS” section of each test setup
figure. Set the test equipment switches to the indicated presets and then verify the settings. If a test response is
incorrect, check the equipment settings and the test adapter cabling before going to a troubleshooting chart or
replacing a bad module.

WARNING

Connect the test setups only when directed, and with the power supply set to OFF. The large
current capacity of the test power supply can cause personal injury. Verify the test setup before
turning the power supply ON.

CAUTION

STATIC SENSITIVE -_— STATIC SENSITIVE

During the operational check the RT top cover is removed and a module may also be removed.
Whenever either cover is removed, take all proper electrostatic discharge (ESD) precautions.
Static electricity can damage the RT modules.

NOTES:

® The RT may fail self-test if a signal is input to the AUD/FILL or AUD/DATA connec-
tor during self-test. These self-test failures may be ignored during testing unless
the procedure asks for self-test responses.

® When calibrating either MOD GEN or FCTN GEN, ensure that the maintenance
group TEST EQPT SELECTOR is not in the FREQ CNTR position.

® Until piece parts are provisioned, any faulty portion of the front panel assembly
will require replacement of the entire front panel assembly.
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2-29. OPERATIONAL CHECK. Continued

TM 11-5820-890-30-5

Step 1. CURRENT CHECK.

Action Response
a. Connect equipment as shown in_figure a. No response.
b. Set UUT RT FCTN: Z-A. b. Responses:
(1) Multimeter reading is greater than
0 A, but not greater than 800 mA
when RT display is on.
(2) RT displays “Good” for 7 seconds.
(3) Multimeter reading is not greater
than 375 mA when RT display is
blank.
IE: THEN:
RT does not turn-on. Go to chart 1.
Current is 0 or high Go to chart 1.
with RT display on.
“Good” is not Go to chart 2.
displayed correctly.
Current is high with Go to chart 3.
RT display blank.
c. Remove DMM lead from TP8 and TP9. c. CCW dims the display, and cw brightens
Set 13 V: ON. Set UUT RT FCTN switch the display. If not, go to chart 41.
to LD-V and then to Z-A. Check opera-
tion of DIM control by adjusting it CCW
and then CW.
Step 2. SELF-TEST.
Action Response
a. Set UUT RT FCTN: TST. a. Responses:

TIME AFTER FCTN SWITCH SET TO TST (SECONDS)~

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
14
KEYBOARD | e 4] (88888 ] [Good | \;
0TO® " k
SIG DISPLAY | LIGHT iN 8 ——
SEGMENT UT | SEQUENCE \
SHORT BURSTS OF p

AUDIO QUIET gglse?:UELCHED RUSHING E QUIET NOISE
NOISE B .Y

* TIME APPROXIMATE
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2-29. OPERATIONAL CHECK. Continued

REF AMP-ADPTR TEST POWER ANT
o tcmrmr O 2720 4 e O UUT RT J5
s1* C 0 N _ p1V ) N
N Y AUDIO/DATA O |
ANT |
O] O . |
5 REF RT
ce1 | O Aupio/pATA O e (W2)
REF FIXTURE
FREQUENCY
COUNTER = O O +«O O- O O
U AUDI AN AN UUI
REF  REF POWER uuT .
@,
O FREQ CNT AUDIO UUT (USE AS
SCOPE DIRECTED)
CHANNEL 1 O —(O SCOFPE 1 O——1—">—
T PR
CHANNEL 2 O (CONNECT {) SCOPE 2 TEST ADAPTER EXT PROBE /C)
AS DIRECTED
- Ot ————)———{) DMM HANDSET '(HANDSET
+ U | 1 1 \J Hr ucl \/
nrH prosE | O MOD GEN EXT TRIG FCTN GEN L]
WITH PROBE RF
TIP ADAPTER SIG O O O
(CONNECT GEN
AS DIRECTED) —
LOGIC PROBE [~ (+) TO TP11
(seT To cMos) L {SPRIEET TR USE) O O O
MODULATION EXTERNAL FUNCTION
SIGNAL OUTPUT TFI?‘:%STER OUTPUT
GENERATOR  RF_ FUNCTION GENERATOR
EQUIPMENT PRESETS
REF RT AND UUT RT: TEST ADAPTER:
FCTN: STW (UUT ONLY) 28 V: ON TEST EQUIPMENT SELECTOR: HNDST
RF: LO 13 V: OFF TEST EQUIPMENT INPUT: INT
CHAN: MAN STIMULUS: 1 BASEBAND: 3
Oimi: FULLY CW RESPONSE i CAL: OFF
VOL: MID-RANGE LOAD: OFF PTT: OFF
MODE: SC RF SWITCH: 1 STIM SEL: HANDSET
DATA: OFF MOD GEN OFF RESP SEL: S1
LOGIC OFF
REF FIXTURE: CB1:  ON e mre —n «mn e  NOTE: Ensure all SC frequencies
REF RT: FCTN: OFF Uiviivi. <UUU IMA oLALE are loaded into REF RT.
REF AMP-ADPTR: TEST LEAD (+): TP8 (See Step 3.f, page—2=34.)
* 81 LCL (If present) TEST LEAD (-): TP9 EL7XL1013A

Figure 2-13. Operational Check Test Setup.
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2-29. OPERATIONAL CHECK. Continued

Step 2. SELF-TEST. Continued

Action Response
IE: THEN:
Any SIG display Display circuit card
segment does assembly
not light. (1A16A1A1) is bad.

No “E  d“ display. Go to chart 4.

Any keyboard Display circuit card
display segment assembly
does not light. (1A16A1A1) is bad.

No “rushing noise”. Go to chart 5.

Audio not correct or Go to chart 6.
“Good” not displayed.

No “BEEP". Go to chart 7.
Audio is low or Go to chart _sheet
distorted. 9 at node
b. Set TEST EQPT SELECTOR: SCOPE. b. SIG display lights segments 9 through 0
Set RESPONSE: 7. in sequence, and then goes blank. If not,
Set UUT RT: FCTN: REM. the display circuit card assembly

(1A16A1A1) is bad.

Scope than A displays a 1.5 to 2.5 V
p-p, 2870 to 2890 Hz sine wave that goes
to zero after a few seconds. If not, go to
chart 9. If waveform is present, but not
sinusoidal, the two-wire interface (1A6) is

bad.
c. Press and hold UUT RT BATT/CALL c. “CALL” is displayed on RT. If not, go to
button. chart 9.
Set PTT: UUT. NOTE:
Release UUT RT BATT/CALL button. If RT is being checked for a remote

operations fault and has passed step 2,
repeat steps 2a through ¢, 7 or 8 times.

If display goes blank when PTT is set to
UUT, replace the exciter/power amplifier
(1A11) and repeat step 2. If UUT passes
step 2, the removed exciter/power
amplifier (1A11) is bad. If UUT fails, the
power supply (1A3) is bad.

d. Set PTT: OFF. d. No response.
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2-29. OPERATIONAL CHECK. Continued

Step 3. SC LOAD CHECK.

Action

Response

Set RESPONSE: 1.
Set TEST EQPT SELECTOR: HANDSET.
Set UUT RT:

FCTN : LD

CHAN: 1.

Press UUT RT FREQ button.

Press UUT RT CLR button.
Press UUT RT 3, 7, 8, 7, and 5 buttons.
Press UUT RT Sto/ENT button.

Load the following frequencies into the
channels indicated:

CHAN Frequency (kHz)

42975
43375
49075
56200
68775
87975

oo h wN

No response.

“00000" is displayed on RT. If not, go to
chart 10.

_____ is displayed on RT. If not,
go to chart 11.

Display responds correctly. If not, go to
chart 11.

Display blinks and then displays
“37875". If not, go to chart 11.

Frequencies load correctly. If not, go to
chart 12.

NOTE:
Ensure REF RT has single channel
frequencies loaded before proceeding
with check.

Step 4. OFFSET LOAD CHECK.

Action

Response

a.

b.

Set UUT RT: CHAN: 1.
Load +5 kHz offset into CHAN 1.

Load -10 kHz offset into CHAN 1.

. Clear offset in CHAN 1.

No response.

“37880" is displayed on RT. If not, go to
chart 11.

“37865" is displayed on RT. If not, go to
chart 11.

“37875" is displayed on RT. If not, go to
chart 11.
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2-29. OPERATIONAL CHECK. Continued

Step 5. FH LOAD CHECK.

Action Response
a. Set REF RT and UUT RT: a. No response.
RF: LO
MODE: SC
FCTN: LD
CHAN: MAN
DATA: OFF.
b. Load FH sync time (TOD) into REF RT b. FH sync time loads correctly. If not, go
and UUT RT. Use 15 days, 1200 hours. to chart 11.
Check after loading. They must be
within 4 seconds of each other.
c. Connect ECCM fill device to UUT RT c. No response.
AUD/FILL connector.
d. Set UUT RT: d. “FILLt" is displayed on RT. Tone is
MODE: FH present in handset.
FCTN: LD-V. Lockout and hopset positions should be
the same as loaded into REF RT.
e. Set ECCM fill device: e. No response.
FUNCTION: ON
SELECT: T1.
f.  Press UUT RT: H-Ld/O button. f.  “LOAd” and then “Sto t” is displayed on
RT. Disregard additional displays. If dis-
plays are not correct, go to chart 13.
g. Set ECCM fill device SELECT switch to g. No response.
hopset lockout set position.
h. Set UUT RT FCTN: LD. h. No response.
i. Press UUT RT: H-Ld/O button. i. “LOAd” and then “HLnnn” is displayed
on RT. If not, go to chart 14.
j. Press UUT RT: Sto/ENT button. j. “Sto'n” is displayed on RT. If not, go
to chart 11.
k. Set ECCM fill device SELECT switch to k. No response.
hopset frequency position.
. Press UUT RT buttons: . "LOAd", "HFnnn", "Sto ", and "Sto 2"
H-Ld/O are displayed on RT. If not, the ECCM
Sto/ENT module (1A5) is bad.
2.
m. Set ECCM fill device: m. If “CUE” is displayed, the ECCM module
FUNCTION:  OFF. (1A5) is bad.
Disconnect from UUT RT.
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2-29. OPERATIONAL CHECK. Continued

Step 6. RF OUTPUT CHECK.

Action

Response

a. Connect RF probe to DMM and RF DET.
Set DMM to 50 Wreference.

Set UUT RT:
RF: HI
CHAN: MAN
FCTN: SQ ON
MODE: SC.

b. Set PTT: UUT.
Set CHAN switch to each position.

c. Observe SIG display.

d. Set UUT RT:
RF: PA.

e. Set UUT RT:
RF: M.

f.  Observe SIG display.

g. Set UUT RT:
RF: LO.

h. Observe SIG display.

i. Set UUT RT:
RF: M.
Set RF SWITCH: 2.

a. No response.

b. DMM reading is 35 to 39 dBm for all
channels. If not, go to chart 15.
If RT display goes blank when PTT is set
to UUT, replace the exciter/power ampli-
fier (1A11) and repeat step 6 b.
If UUT passes step 6 b, the removed
exciter/power amplifier (1A11) is bad.
If UUT fails step 6 b, the power supply
(1A3) is bad.

c. SIG display reading is 5, 6, or 7. If not,
go to chart 16.

d. DMM reading is 35 to 39 dBm. If not,
go to chart 42.

e. DMM reading is 20 to 24 dBm. If not,
go to chart 17.

f.  SIG display reading is 2, 3, or 4. If not,
the display circuit card assembly
(1A16A1A1) is bad.

g. DMM reading is -7 to +1 dBm. If not,
go to chart 18.

h. SIG display reading is 0 or 1. If not,
the display circuit card assembly
(1A16A1A1) is bad.

i.  No response.
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Step 6. RF OUTPUT CHECK. Continued

Action

Response

j. Set frequency counter to 500 load.

Set CHAN switch to each position.
Read frequency counter.
NOTE:

If reading is incorrect, set FCTN GEN
LEVEL to minimum and read frequency
counter again.

k. Set PTT: OFF.

Frequency counter reads:

CHAN FREQUENCY (Hz)
MAN 29999850 to 30000150
1 37874800 to 37875200
2 42974800 to 42975200
3 43374800 to 43375200
4 49074750 to 49075250
5 56199700 to 56200300
6 68774650 to 68775350
CUE 87974550 to 87975450

If any channel is incorrect, go to
chart 15 at node @ on sheet 4.

Listen to handset.

Return frequency counter to 1 M Wload. k. No response.
Step 7. SIDETONE CHECK.
Action Response
a. Set UUT RT: RF: HI. a. No response.
Disconnect RF test cable at test adapter
UUT ANT connector.
Set RF SWITCH: 1.
b. Set PTT: UUT. b. Sidetone should not be present. If it is,
Press handset PTT switch and check for go to chart 19.
sidetone.
c. Reconnect RF cable to maintenance c. No response.
group UUT ANT connector.
d. Press handset PTT switch and check for d. Sidetone should be present. If it is not,
sidetone. go to chart 20.
e. Set PTT: OFF. e. No response.
Step 8. SQUELCH CHECK.
Action Response
a. Set UUT RT: FCTN: SQ OFF. a. Rushing noise is present in handset. If
Listen to handset. not, go to chart 21.
b. Adjust VOL control. b. Volume in handset varies. If not, go to
chart 8. Also, see[figure FO-7]
c. Set UUT RT: FCTN: SQ ON. c. Rushing noise is not present in handset.

If it is present, go to chart 22.
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2-29. OPERATIONAL CHECK. Continued

Step 9. TRANSMIT/RECEIVE SC AND FH AUDIO CHECK.

Action

Response

Set REF and UUT RT:

RF: LO

FCTN: SQ ON

CHAN: MAN

MODE: sC

DATA: OFF

VOL: COMFORTABLE LEVEL.

Set RF SWITCH: 3.
Set RESPONSE: 3.

Set PTT: UUT. Press handset PTT
switch and speak into handset.

Set REF RT and UUT RT CHAN switches to
each position. REF and UUT must be the
same. Repeat step 9 b for each channel.

Set PTT: OFF.

Set STIMULUS: 3.

Set RESPONSE: 1.

Set PTT: REF. Press handset PTT
switch and speak into handset.

Set REF RT and UUT RT:
MODE: FH
CHAN: 2.

Set PTT: REF. Press handset PTT
switch and speak into handset.

Set STIMULUS: 1.
Set RESPONSE: 3.

Set PTT: UUT. Press handset PTT
switch and speak into handset.

Set PTT: OFF.

a.

b.

No response.

Message is heard in handset. If not,
go to chart 23.

Message is heard in handset for each
channel. If not, the exciter/power
amplifier (1A11) is bad.

No response.

Message is heard in handset. If not,
go to chart 39.

No response.

Message is heard in handset. If not,
go to chart 32.

No response.

Message is heard in handset. If not,
go to chart 40.

No response.
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Step 10. TRANSMIT CHECK (SC, AUDIO, CIPHER TEXT).

b.

o o

j.

Action Response
a. SetREF RT and UUT RT: a. No response.
RF: LO
FCTN: SQ ON
CHAN: MAN
MODE: SC
DATA: OFF
VOL: FULLY CW.
Set TEST EQPT SELECTOR: SCOPE
CAL: FCTN GEN

FREQ: 1000 Hz (900 to 1100 Hz)
LEVEL: 120 mV p-p (100 to 140 mV p-p)
FUNCTION: SINE
CAL: OFF
STIM SEL: FCTN GEN
RESPONSE: 11.

Set PTT: UUT.

Set PTT: OFF.

Set RESPONSE: 3.
Set PTT: UUT.

Set PTT: OFF.

Set LOGIC: 1.
Set PTT: UUT.

Set PTT: OFF.

Disconnect RF probe from DMM.
Connect W1 to DMM.

Set DMM to 200 k Wscale.

Set TEST EQPT SELECTOR: DMM.

. Set RESPONSE: 10.

Set RESPONSE: 9.
Set DMM to 20 M Wscale.

Set RESPONSE: 8.

k. Set DMM to 200 W scale.

Set PTT: UUT.
Set PTT: OFF.
Set REF RT and UUT RT:
CHAN: 1.
. Set CAL: FCTN GEN

FREQ: 8000 Hz (7990 to 8010 Hz)
LEVEL: 10 V p-p (9.5 to 10.5 V p-p)
FUNCTION: SQUARE
CAL: OFF.

Set TEST EQPT SELECTOR: SCOPE
LOGIC: 2
STIMULUS: 5
RESPONSE: 3.

j. DMM reading is ¥W. If not, the

b. Scope chan A displays a 1.5 to 2.5 V

p-p, 900 to 1100 Hz sine wave. If not,

go to chart 24.

No response.

. Scope chan A will display audio from the
REF RT.

e. No response.

o o

f.  No signal is present on scope than A. If
signal is present, go to chart 25.

g. No response.

h. DMM reading is 9 to 11 k W. If not, the
audio control module (1A13) is bad.

i. DMM reading is 200 to 400 k W. If not,
the audio control module (1A13) is bad.

audio control module (1A13) is bad.

k. DMM reading is less than 200 W. If not,
the audio control module (1A13) is bad.

. No response.

m. No response.

n. Scope chan A displays a 200 to 400 mV
waveform. Single trace is sine wave.
Total waveform is modulated. If not, the
switching module (1A7) is bad.
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2-29. OPERATIONAL CHECK. Continued

Step 11. RECEIVE CHECK (SC, AUDIO, CT).

Action

Response

a.

Set LOGIC: OFF
CAL: FCTN GEN
FREQ: 1000 Hz (900 to 1100 Hz)
LEVEL: 120 mV p-p (100 to 140 mV p-p)
FUNCTION: SINE.

o

No response.

e. Set PTT: OFF.

b. Set CAL: OFF b. No response.
STIMULUS: 3
RESP SEL: S2
RESPONSE : 1.

c. Set PTT: REF. c. Scope chan A displays a 4.5 to 6.5 V
p-p, 900 to 1100 Hz sine wave + the
150-Hz squelch tone. If not, the switching
module (1A7) is bad.

d. Set RESP SEL: S1. d. No response.

Set LOGIC: 1.
Jumper TP1 to TP2.

e. Set PTT: REF. e. Scope chan A displays a 4 to 6 V p-p,
900 to 1100 Hz sine wave. Some of the
150-Hz squelch tone may be present. If
not, go to chart 26.

Step 12. TRANSMIT CHECK (SC, 4.8K DATA).
Action Response
a. Set LOGIC: OFF. a. No response.
Remove jumper between TP1 and TP2.
b. Set CAL: FCTN GEN b. No response.
FREQ: 2400 Hz (2390 to 2410 Hz)
LEVEL: 10 V p-p (9.5 to 10.5 V p-p)
FUNCTION:  SQUARE NOTE
TRIGGER: EXT TRIG Do not change FCTN GEN settings from
TRIG LEVEL: MID-RANGE. these settings until required again.
Set CAL: OFF.
c. Set STIMULUS: 2 c. No response.
RESPONSE: 3
BASEBAND: 1.
Set REF RT and UUT RT: DATA: 4.8 K.
d. Set PTT: UUT. d. Scope chan A displays a 9 to 11 V p-p,

2390 to 2410 Hz square wave. If not,
go to chart 27.

No response.
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Step 13. TRANSMIT CHECK (SC, 16K DATA, CT).

Action

Response

a. Set FCTN GEN TRIGGER: CONT
CAL: MOD GEN

FREQ: 16000 Hz (15990 to 16010 Hz)

LEVEL: 10 V p-p (9.5 to 10.5 V p-p)

FUNCTION:  SQUARE
TRIGGER: EXT

TRIG LEVEL: MID-RANGE
CAL: OFF.

b. Set MOD GEN: ON
RESPONSE: 10

LOGIC: 2.
Set REF RT and UUT RT: DATA: 16K.
Set STIM SEL: FCTN GEN.

c. Set PTT: UUT.

d. Set PTT: OFF.

o

o

No response.

No response.

Scope than A displays a 9 to 11 V p-p,
2390 to 2410 Hz square wave. If not,
go to chart 28.

No response.

Step

14. RECEIVE CHECK (SC, 4.8K DATA).

Action

Response

a. Set LOGIC: OFF
MOD GEN: OFF.

b. Set CAL: FCTN GEN: TRIGGER: CONT
FREQ: 2400 Hz (2390 to 2410 Hz)
LEVEL: 10 V p-p (9.5 to 10.5 V p-p)

FUNCTION:  SQUARE

TRIGGER: EXT

TRIG LEVEL: MID-RANGE.
Set CAL: OFF.

c. Set BASEBAND: 2
STIMULUS: 4
RESPONSE: 1.

Set REF RT and UUT RT: DATA: 4.8K.

d. Set PTT: REF.

e. Set RESPONSE: 2.
Set PTT: REF.

No response.

No response.

No response.

Scope chan A displays a 9 to 11 V p-p,
2390 to 2410 Hz square wave. If not,
go to chart 29.

Scope chan A displays a 9 to 11 V p-p,
4790 to 4810 Hz square wave. If not,
go to chart 30.
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2-29. OPERATIONAL CHECK. Continued

Step 15. RECEIVE CHECK (CT, DIGITAL DATA).

Action Response

a. Remove UUT RT data rate adapter (1A15).
Set TRIGGER: CONT
CAL: FCTN GEN
FREQ: 8000 Hz (7990 to 8010 Hz)
LEVEL: 10 V p-p (9.5 to 10.5 V p-p)
FUNCTION: SQUARE.
b. Set CAL: MOD GEN
FREQ: 16000 Hz (15990 to 16110 Hz)
LEVEL: 10 V p-p (9.5 to 10.5 V p-p)
FUNCTION: SQUARE
TRIGGER: EXT
TRIG LEVEL: MID-RANGE
Set CAL: OFF.
Set REF RT and UUT RT: DATA: 16K.

c. Set MOD GEN: ON c. Scope chan A displays a 9 to 10 V p-p,
LOGIC 1 7990 to 8010 Hz square wave. If not,
STIMULUS: 6 go to chart 31.

RESPONSE: 1.
Set PTT: UUT.
Set PTT: REF.

d. Set RESPONSE: 2. . Scope chan A displays a 9 to 10 V p-p,
Set PTT: REF. 15990 to 16010 Hz square wave. If not,
go to chart 31.

o

No response.

=

No response.

o

@

e. Reinstall UUT RT data rate adapter (1A15). No response.

Step 16. TRANSMIT CHECK (SC, AD2).

Action Response
a. Set LOGIC: OFF a. No response.
MOD GEN: OFF.
b. Set CAL: FCTN GEN b. No response.

TRIGGER: CONT
FREQ: 2400 Hz (2390 to 2410 Hz)
LEVEL: 120 mV p-p (100 to 140 mV p-p)

FUNCTION:  SINE.

Set CAL: OFF.

c. Set REF RT and UUT RT: DATA: AD2.
Set STIMULUS: 1
RESPONSE: 3
BASEBAND: 4.

d. Set PTT: UUT.

o

No response.

o

. Scope chan A displays a slightly distorted
1.5to 2.5 V p-p, 2390 to 2410 Hz sine
wave. If not, go to chart 33.

No response.

@

e. Set PTT: OFF.
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2-29. OPERATIONAL CHECK. Continued

Step 17. RECEIVE CHECK (SC, AD2).

Action Response
a. Set BASEBAND: 5 a. No response.
STIMULUS: 3
RESPONSE: 1.

Set TEST EQPT INPUT: INT.

b. Set PTT: REF. b. Scope chan A displays a slightly distorted
1.5 to 2.5V p-p, 2390 to 2410 Hz sine
wave. If not, go to chart 34.

Step 18. RETRANSMIT CHECK.

Action Response
a. Set RT (UUT and REF) DATA: OFF. a. No response.
Set UUT RT:
FCTN : RXMT.
Disconnect cable at UUT RT AUDIO/DATA
connector and move it to UUT RT RXMT
connector.
b. Set CAL: FCTN GEN b. No response.
FREQ: 1000 Hz (990 to 1100 Hz)
LEVEL: 120 mV p-p (100 to 140 mV p-p)
FUNCTION:  SINE.
Set CAL: OFF.
c. Set BASEBAND: 3. c. No response.
Set TEST EQPT INPUT: INT.
d. Set PTT: REF. d. Scope chan A displays a 560 to 700 mV

p-p, 900 to 1100 Hz sine wave. If not, go

to chart 35.
e. Set TEST EQPT SELECTOR: DMM. e. DMM reading is -0.5 to 0.5 V dc. If not,
Set RESPONSE: 5. go to chart 35.
Set PTT: REF.
f. Set RESPONSE: 6. f. DMM reading is 1.0 to 3.0 V dc. If not,
the switching module (1A7) is bad.
g. Set RESPONSE: 4. g. DMM reading is 1.0 to 3.0 V dc. If not,

the switching module (1A7) is bad.
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2-29. OPERATIONAL CHECK. Continued

Step 19. RECEIVER SENSITIVITY.

@

Operational Check is complete.

Action Response
a. Move cable from UUT RT RXMT connector a. No response.
back to UUT RT AUD/DATA connector.
b. Set REF RT: FCTN: OFF. b. No response.
Set UUT RT: FCTN: SQ OFF.
Set UUT RT: CHAN: 1.
Set SIGNAL GENERATOR:
FREQ: 37.8750 MHz
(37.8748 to 37.8752 MHz)
LEVEL: -96 dBm
(-96.5 to -95.5 dBm)
FM MOD: INT
DEV: 6.5 kHz.
c. Set RF SWITCH: 4. c. Scope chan A displays a 14 to 20 V p-p,
Set TEST EQPT SELECTOR: SCOPE. 1 kHz sine wave with some noise that
RESPONSE: 1 changes when RF is OFF. If not, go to
LOAD: 1 chart 36.
d. Increase signal generator output to d. Scope chan A displays same sine wave as
-86 dBm. for step 19 c, but without noise. If not, go
to chart 37.
e. Repeat steps 19 a thru d for all channels. e. Same as for steps 19 ¢ and d.
Set signal generator FREQ to RT display for
each channel.
Step 20. HOLDING BATTERY CHECK.
Action Response
a. Set UUT RT: FCTN: OFF. a. RT display turns off. If not, the switch flex
assembly (1A16A1W?2) is bad.
b. Set 13 V: OFF and wait 30 seconds. b. No response.
c. Set 13 V: ON. c. No response.
d. Set UUT RT: d. RT displays ID for hopset loaded into
FCTN : SQ ON channel 2. If not, go to chart 38.
CHAN: 2
MODE: FH.
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART.

The MAPS chart is used to find the troubleshooting chart to use when a symptom has been provided by Unit
Maintenance. It is a flowchart similar to the troubleshooting flowcharts. Do not start the MAPS chart until after the
pre-troubleshooting check has been passed.

The purpose of the MAPS chart is to locate the correct troubleshooting flowchart without performing the entire
operational check. Many times, multiple symptoms will be present. The MAPS chart identifies which symptom
should be checked first.

A description of the flowchart symbols is in[paragraph 2-28l

To use the MAPS chart, proceed through the flowchart until a circle is reached that directs you to a step (or
steps) in the operational check. Perform that step (or steps) in the operational check. If more than one step is
indicated, perform them in the order listed. If all of the checks (or steps) are passed, return to the MAPS chart. If
the circle has a PASSED CHECK arrow, then return to the MAPS chart where indicated. If the circle does not have
a PASSED CHECK arrow, then the symptom was not verified. Perform the operational check.

After a bad module has been replaced, repeat the operational check step that was not passed. The entire
operational check should be passed before an RT is returned to Unit Maintenance. It is not necessary to repeat
steps that were passed as part of the troubleshooting process.
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART. Continued
(Sheet 1 of 5)

NOTE
If no symptom is available,
perform operational check
in_paragraph 2-29]|

RT RECEIVED FOR REPAIR,
PRE-TROUBLESHOOTING
CHECK PASSED.

SEE NOTE.

TRANSMIT
PROBLEM

RECEIVE
PROBLEM

?
NO
770P \
RETRANSMIT CHECK
PROBLEM STEP

18

NO PASSED CHECK

HOLDING

oP

BATTERY CHECK
PROBLEM STEP
? \20/

NO PASSED CHECK

NO PASSED CHECK

PERFORM ENTIRE OPERA-
TIONAL CHECK.
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART. Continued
(Sheet 2 of 5)

FH
PROBLEM

?

SIG
DISPLAY AND/OR
SIiDETONE
PROBLEM
?

HECK
STEy

NO  pASSED CHECK

CIPHER TEST YES

PASSED
CHECK

SIG
DISPLAY OK,

CINETNANE
[l =g R ) a4

PROBLEM
?

PERFORM ENTIRE OPERA-
TIONAL CHECK.

DDNAY EAA

FINJlkltv)

?

ANALOG
DATA (AD2)
PROBLEM

?

DIGITAL

DATA
PROBLEM STEP
: o/
NO
2
SH 2

oP

ANALOG

_CHECK DATA (AD2)
SIEFS 16, PROBLEM
10,13 )
NO
oP

PASSED

CHECURK

DIGITAL
DATA
PROBLEM
?

OoP

STEP
13

PERFORM ENTIRE OPERA-
TIONAL CHECK.
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART. Continued

(Sheet 3 of 5)
CIPHER TEXT check \ PASSED CHECK
PROBLEM STEPS /
? 5,6
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART. Continued
(Sheet 4 of 5)
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PROBLEM STEP CHECK
17 STEP
11
NO
ASSED
CHECK
DIGITAL vyes/~ op
DATA I lE\il\ A
PROBLEM STEP opP YES AUDIO (VOICE)
14 CHECK PROBLEM
’,, —_ STEP
No N/
PASSED CHECK

PASSED CHECK PASSED CHECK NU

(o
T o

\

P P —

oP oP
CHECK CHECK
STEP STEP
W W
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2-30. MAINTENANCE ACTION PRECISE SYMPTOM (MAPS) CHART. Continued

(Sheet 5 of 5)

YES
CIPHER TEXT €
PROBLEM /\
? o

ANALOG
DATA (AD2)
PROBLEM

PASSED CHECK

L NO

DATA (AD2)

PROBLEM opP
CHECK
STEP

DIGITAL
DATA

e e s UrF
PRO?LEM Sﬁ:y CHECK AUDIO (VOICE)
STEP PROBLEM
NO 9

?

PASSED CHECK

CHECK CHECK
STEPS STEP
N \Js.e /
PASSED
CHECK

PASSED CHECK

oP
CHECK
STEP

19

=

¢
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2-31. TROUBLESHOOTING FLOWCHARTS.

The following flowcharts contain the troubleshooting procedures used to fault isolate an RT to a bad module.
Observe the following when using a flowchart:

a.

Do not start a flowchart unless directed to it by another troubleshooting flowchart or by the operational
check.

Do not change RT or test equipment switch settings unless directed to do so by the flowchart or the
test setup diagram.

Refer to[Chapter 3 for information on the reference fixture and the test adapter.

The logic levels in the RT are as follows:
logic 0 = -0.7 to 2.0 V dc
logic 1 = 47 to 7.5V dc

negative logic 1 = -5.0 to -7.25 V dc

Sed_figure FO-13 for locations on the RT parent board.

The test responses at some test points are not seen immediately. Check the probe location and per-
form the test again to verify a faulty result. Try rekeying the radio that is transmitting. Test responses
that are difficult to detect will be supplied with presets for the scope.

These appear as:
T: \'H

They give the time base (T), and voltage base (V) suggested settings for the scope.
The reference fixture and REF RT are part of Maintenance Group OA-9263A/GRC.

The RT may fail SELF-TEST if a signal is input to the AUD/FILL or AUD/DATA connector during
SELF-TEST. These SELF-TEST failures may be ignored during testing unless the procedure asks for
SELF-TEST responses.

Some of the more common frequencies are as follows.

Frequency Period Pulse Width
75 Hz 13 ms 6.7 ms
150 Hz 6.7 ms 3.35 ms
640 Hz 1.6 ms 0.78 ms
1 kHz 1.0 ms 0.50 ms
1.2 kHz 0.83 ms 0.42 ms
2.4 kHz 0.42 ms 0.21 ms
2.88 kHz 0.34 ms 0.17 ms
4.8 kHz 0.21 ms 0.10 ms
8 kHz 125 ps 63 us
16 kHz 62.5 us 31 pus
32 kHz 31.25 ps 15.6 us
40 kHz 25 us 12.5 us
192 kHz 5.2 ps 2.6 us
320 kHz 3.1 ps 1.6 ps
640 kHz 1.6 ps 0.78 pus
3.2 MHz 0.31 ps 0.16 ps
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

j. Some of the more common scope waveforms are as follows:

Logic 0/1 Pulse: LOGIC 1

LOGICO _J

—pp PULSE <
WIDTH

<¢4— PERIOD — P>

Logic O Pulse: LOGIC 1 — e
LOGIC 0
—p PULSE <
WIDTH
Logic 1 Pulse: LOGIC 1
LOGIC 0
—pp| PULSE (g—
WIDTH
Sine wave:

VP /\ V P-P

V | / \ v

v

Square wave:

I PERIOD EL7XL1014
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

O
T
>
0
i

© ©® N o U A W N R

W RN N DN RN NDDNNDNDNDR 2 B B P PR e
O ©O©W 0O N o 0o A W N P O © 0o ~N oo 0ok wo N PO

SYMPTOM

Input current is high or RT will not turn on.

Fails Z-A test.

Current is high in Z-A with display blank.

“E d” is not displayed during self-test.

No audio output or “FAIL1” is displayed during self-test.
Some squelch bursts are not present, “Good” is not displayed.
Bad FH self-test (no “ BEEP” during BIT).

VOL control does not work.

“FAIL4" is displayed or remote test is failed.

Frequency display is incorrect.

One keyboard button is inoperative.

Single channel frequency will not load.

TRANSEC will not load.

FH fill data will not load into holding memory.

RF power output is incorrect in HI.

Incorrect SIG display in transmit.

RF power output is incorrect in M.

RF power output is incorrect in LO.

Sidetone is present with high VSWR.

Sidetone is absent.

Rushing noise is not present in SQ OFF.

Rushing noise is present in SQ ON.

Will not transmit (SC, audio, PT).

Will not transmit (SC, audio, CT).

Will not transmit (SC, audio, CT) COMSEC connector fault.
Will not receive (SC, audio, CT).

Will not transmit (SC, 4.8 K).

Will not transmit (SC, digital data, CT).

Will not receive (SC, 4.8 K).

Will not receive (SC, 4.8K) clocking fault.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

CHART SYMPTOM

31 Will not receive (SC, 16K, CT).

32 Will not receive FH (SC, O.K.).

33 Will not transmit in AD2.

34 Will not receive in AD2.

35 Will not retransmit.

36 Receive sensitivity is low (-96 dBm).
37 Receive sensitivity is low (-86 dBm).
38 Fill data is lost when power is removed.
39 Will not receive (SC, audio).

40 Will not transmit FH (SC, O.K.).

41 DIM control does not operate.

42 RF power output is incorrect in PA.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1

T™M 11-5820-890-30-5

Troubleshooting Power Supply Inputs and Outputs

(Sheet 1 of 9)

INPUT CURRENT IS HIGH
OR RT WILL NOT TURN ON.
|

1. SET UUT RT: FCTN: OFF.
2. REMOVE TOP AND
BOTTOM COVERS.
3. REMOVE UUT RT POWER
SUPPLY (1A3).
4. SET UUT RT: FCTN: Z-A.
5. CONNECT W1 TO DMM.
6. SET TEST EQPT SELECTOR:
DMM.
SET TEST EQPT INPUT:
EXT.
7. SET 13 V: ON.
8. USE EXT PROBE TO CHECK
XA3P1-B.

NO

NOTES:

. All voltage and resistance

checks are referenced to
RT chassis ground (E74).

. See figureFO213 for loca-

tions of modules, cables,
and test points.

. Front panel connectors J1,

J2, and J3 are secured to
the parent board with 2
captive screws.

12.3 TO 13.7 V dc

WAS CURRENT
DURING OP CHECK
LOW

USE EXT PROBE TO CHECK
XA16J1(W2P2)-BB.

RT CHASSIS (1A16)
IS BAD.

1. SET UUT RT: FCTN: OFF.

2. INSTALL RT POWER
SUPPLY (1A3).

3. SET UUT RT: FCTN: ON.

NO

YES

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

REF AMP-ADPTR TEST POWER ANT
o rcuamt O SUPPLY O J5
S1* 27,_: 29V d’c\ P1 \:/- UUT RT ]
Y- AUDIO/DATAQ [ |
ANT
O| O °
S REF RT s
cet1 | O AuDIO/DATA O )| (We)
REF FIXTURE
FREQUENCY
COUNTER ~ O O +«O O- O O
O AUDIO  ANT ANT  UUT
REF REF ~ POWER uuT
O FREQ CNT AUDIO UUT
AS
SCOPE DIRECTED)
CHANNEL 1 O~ O SsCOPE 1 O—oa1
CHANNEL 2 O —O SCOPE 2 TEST ADAPTER EXT PROBE A
(CONNECT TO DMM { O pmm HANDSET HANDSET
AS DIRECTED
"\ {10 rr oot O—
RF PROBE P e ~n e —— U
WITH PROBE (J RF MUL GEN EXI THIG FCIN GEN
TIP ADAPTER sic O @ Q
GEN [
- O— (CONNECT
DMM ]" AS DIRECTED)
+ O O O O
— MODULATION EXTERNAL FUNCTION
sonaL ;; OUTPUT " TRIGGER  OUTPUT
out FUNCTION GENERATOR
:ﬁl HDNM ppececeTe

REF RT AND UUT RT:

AT
Url' l‘l

TEST ADAPTER:

FCTN: STW (UUT ONLY) 28 V: ON
RF: LO 13 V: OFF
CHAN: MAN STIMULUS: 1
DiM: FULLY CW RESPONSE: 1
VOL: MID-RANGE LOAD: OFF
MODE: SC RF SWITCH: 1
DATA: OFF MOD GEN: OFF
NOTE: UUT RT: When top or LOGIC: OFF

bottom cover is removed, inter-
lock switches must be defeated
and fill data must be reloaded.

REF RT: FCTN: OFF *S1:

REF FIXTURE: CB1:
REF AMP-ADPTR:

ON

LCL (If present)

Mkl v

TEST EQUIPMENT SELECTOR: HNDST

TEST EQUIPMENT INPUT:

BASEBAND:

CAL:
PTT:
STIM SEL:

RESP SEL:

Figure 2-14. Basic Troubleshooting Test Setup.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1

T™M 11-5820-890-30-5

Troubleshooting Power Supply Inputs and Outputs

USE EXT PROBE TO CHECK

(Sheet 2 of 9)

XA4P1-13.

LESS THAN

\/W

USE EXT PROBE TO CHEC

XA4P1-15.

SWITCHING MODULE (1A7)
IS BAD.

N

6.25 TO 7.25

CONTROL MODULE (1A4)
IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.

m
w

6.25 TO 7.25
V dc

SWITCHING MODULE (1A7)
IS BAD.

?

USE EXT PROBE TO CHECK
XA13P1-49.

2

USE EXT PROBE TO CHECK
XA7P1-5.

N

NO 6.25 TO 7.25
V dc
?

¢
-

USE EXT PROBE TO CHECK
XA13P1-29.

J{

NO 1.5 70 3.5
V dc

YES

@
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Power Supply Inputs and Outputs

(Sheet 3 of 9)

I l
1. SET 13 V: OFF.
2. SET DMM TO READ
RESISTANCE IN OHMS. l
3. USE DMM WITH TEST

LEADS TO CHECK N

XA3P1-A.
_ AUDIO CONTROL MODULE | YES_~7 1071035

/I\ (1A13) IS BAD. _\ V de
?

USE EXT_PROBE TO CHECK
XA14P1-H.

Tres |

USE DMM WITH TEST LEADS AUDIO CONTROL MODULE 6.25 TO 7. 2§
TO CHECK XA3P1-F. (1A13) IS BAD. V de
|
A \.4
J

I (A}
GREATER THAN NO
Al |n!o PO\AI:R

7
~. % - 3HS (1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1

TM 11-5820-890-30-5

Troubleshooting Power Supply Inputs and Outputs

USE DMM WITH TEST LEADS
TO CHECK XA3P1-J.

GREATER THAN
050

?

(Sheet 4 of 9)

. REMOVE EXCITER/POWER
AMPLIFIER (1A11).

. USE DMM WITH TEST
LEADS TO CHECK
XA3P1-A.

USE DMM WITH TEST LEADS
TO CHECK XA3P1-K.

IMPEDANCE MATCHING

NETWORK (1A1) IS BAD.

GREATER THAN
050

?

USE DMM WITH TEST LEADS
TO CHECK XA3P1-M.

GREATER THAN
0.50

?

POWER SUPPLY (1A3)
IS BAD.

GREATER THAN
0.50

?

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1

Troubleshooting Power Supply Inputs and Outputs

NDISCONNECT NR RENMN
(9 wiov Vi

[S4 1w )

ONE OF THE FOLLOWING

e mmNSNSIVE SVINS b A

2. FRONT PANEL AT J2
3. TWO-WIRE INTERFACE
(1A6).

4. SWITCHING MODULE
(1A7).

n
H
Q
m
K

(@]
lw)
C

-
b -

~

8. EXCITER/POWER
AMPLIFIER (1A11).

(ATW1P1). SEE NOTE 3.

(Sheet 5 of 9)
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ITEM DISCONNECTED
OR REMOVED.

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Power Supply Inputs and Outputs

(Sheet 6 of 9)

DISCONNECT OR REMOVE
ONE OF THE FOLLOWING
(START WITH ITEM 1):

COAMNAL AANMN I E 14 AL\
. RULUIVE VMIVUULE (1AY).

4
1

2. CONTROL MODULE (1A4).

3. FRONT PANEL AT J1
(W2P2). SEE NOTE 3.

4. FRONT PANEL AT J2
(ATW1P1). SEE NOTE 3.

5. IMPEDANCE MATCHING

NETWORK (1A1). USE DMM WITH TEST LEADS
TO CHECK XA3P1-J.
6. REMOTE 1/O MODULE T
(1A2).

7. TWO-WIRE INTERFACE YES
(1AB6). GREATER THAN ITEM DISCONNECTED OR
050 REMOVED IS BAD.
8. SWITCHING MODULE ?
(1A7).

NO
9. IF/DEMODULATOR (1A8). I
CONNECT OR INSTALL
10. TUNER/MIXER (1A9). ITEM DISCONNECTED
11 QVNTUCCQIZED [1A41M OR REMOVED
11.o7VINIAESI&ZEN (1ATU)

12. EXCITER/POWER /'\

AMPLIFIER (1A11).

ALL YES
AUDIO POWER SUPPLY
ITEMS TRIED (1A12) IS BAD.

?
%
)
SH 6

\SH
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1

Troubleshooting Power Supply Inputs and Outputs

1.

2.

REMOVE ONE OF THE
FOLLOWING (START WITH
ITEM 1):

ECCM MODULE (1A5).

TWO-WIRE INTERFACE
(1A6).

. SWITCHING MODULE

(1A7).

. IF/DEMODULATOR (1A8).
. TUNER/MIXER (1A9).
. SYNTHESIZER (1A10).

. EXCITER/POWER

AMPLIFIER (1A11).

(Sheet 7 of 9)

2-62

USE DMM WITH TEST LEADS
TO CHECK XA3P1-K.

GREATER THAN
050

?

NO

ITEM REMOVED IS BAD.

INSTALL ITEM REMOVED.

ALL
ITEMS TRIED

AUDIO POWER SUPPLY
(1A12) IS BAD.




TM 11-5820-890-30-5

2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Power Supply Inputs and Outputs

(Sheet 8 of 9)

DISCONNECT OR REMOVE
ONE OF THE FOLLOWING
(START WITH ITEM 1):

1. FRONT PANEL AT J2
(ATW1P1). SEE NOTE 3.

2. IMPEDANCE MATCHING

EST LEADS

YES
GREATER THAN ITEM DISCONNECTED OR
050 REMOVED IS BAD.
?

\l/No

CONNECT OR INSTALL
ITEM DISCONNECTED
OR REMOVED.

ALL
ITEMS TRIED

?

TUNER/MIXER (1A9)

N A

1S BAU.

N
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Power Supply Inputs and Outputs

(Sheet 9 of 9)

1. SET UUT RT FCTN: OFF.
2. REMOVE RT POWER
SUPPLY (1A3).
. SET UUT RT FCTN: SQ ON.
4. OBSERVE TEST POWER
SUPPLY CURRENT METER.

w

NO
POWER SUPPLY (1A3)

IS BAD.

YES

1. SET UUT RT FCTN: OFF.

2. REMOVE SYNTHESIZER
(1A10).

3. SET UUT RT FCTN: SQ ON.

4. OBSERVE TEST POWER
SUPPLY CURRENT METER.

NO
SYNTHESIZER (1A10)

IS BAD.

YES

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Z-A Test Failure and Display

C FAILS Z-A TEST. )

|

Chart 2

(Sheet 1 of 3)

“FAILT"

DISPLAYED

CONTROL MODULE (1A4)
IS BAD.

7

NO

“FAIL3”
DISPLAYED

?

1. SET FCTN: STW.
2. REMOVE TOP AND
BOTTOM COVERS.
3. REMOVE ECCM
MODULE (1AS5).
4. SET 13 V: ON.
5. SET FCTN: Z-A.

“Good" YES
DISPLAYED

ECCM MODULE (1AS5)
IS BAD.

?

N

TM 11-5820-890-30-5

NOTES:

. Setting the FCTN

switch to Z-A initiates
a sequence of events.
Where a reading is to
be taken “WHEN FCTN
SWITCH IS SET TO
Z-A”, move the FCTN
switch to STW and
then back to Z-A.

. Sed fiqure FO-13 Ifor

location of test points.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

©

Chart 2

(Sheet 2 of 3)

SET FCTN: STW.

INIQTALL Al

SET FCTN: Z-A.

b WN =

C1 1COI cWri

CONNECT W1 TO DMM
SET TEST EQPT SELEC TOR: DMM.

Cf\DT INIDI T .
Q:T TEQT INPUT:

ll\nl Hr o lear

INOITALL CbblVI VMuuuLe

EVT
CAL.

~—

6. USE EXT PROBE TO CHECK THE
FOLLOWING:
a. XA3P1-M = 2.8 TO 3.15 V dc [3
b. XA3P1-J = 6.55 TO 6.95 V dc. SH
c. XA3P1-K=9.7T 3 Vdc.
d. XA3P1-A = 54.0 6.0 V dc.
e. XA3P1-F = -9.7 TO -10.3 V dc
I CONTROL MODULE (1A4)
/\ IS BAD.
ALL NO
< VOLTAGES >__ POWER SUPPLY (1A3)
CORRECT iS BAD.
?
| YES
1
U T PROBE TO CHE

2-66

Troubleshooting Z-A Test Failure and Display

®

USE LOGIC PROBE TO

FCTN SWITCH IS SET TO

-

P
A XAP1-50 N\

\_L\J_Q/LOGIC “qn PULSE\
WHEN DISPLAY
CHANQREQ /

YES

REMOTE 1/0 MODULE
(1A2) IS BAD.

USE EXT PROBE TQ CHECK
XA16J1(W2P2)-CC.

//'\\

" 557107.75
N

V dc

USE EXT PROBE TO CHECK

XA2P1-J.

DSPLAY CIRCUIT CARD AS-
IS BAD

..._... PANIIN TSN

CHECK XA4P1-50 AND THEN
TO CHECK XA4P1-48 WHEN

Z-A. SEE NOTE 1.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart2 .
Troubleshooting Z-A Test Failure and Display

(Sheet 3 of 3)

NOTE:
Setting the FCTN switch to Z-A

initiates a sequence of events.
USE LOGIC PROBE TO Where a reading is to be taken USE EXT PROBE TO CHECK
CHECK XA7P1-61. "WHEN FCTN SWITCH IS SET XA4P1-2 WHEN FCTN SWITCH
TO Z-A", move the FCTN IS SET TO Z-A.
switch to STW and then back SEE NOTE.
to Z-A.
VES LOGIC 0
FOR 7 SECONDS
QE.SPEAY C'RCP'T CAR? {\S: THEN | OGIC 1
SEMBLY (1A16A1A1) IS BAD. tHEN LOGICH

?

YES
LOGIC 1/0
CONTINGOLS | lcgo:;gm MODULE (1A4)
. : USE EXT PROBE TO CHECK
: XA4P1-54.
NO
USE SCOPE WITH X10 PROBE vES
TO CHECK XA7P1-60. CONTROL MODULE (1A4)
IS BAD. LOG?'C 0
NO NO
SINE WAVE SYNTHESIZER (1A10)
(SEE WAVEFORM 1) IS BAD. 1. SET FCTN: STW.

2. REMOVE CONTROL
MODULE (1A4) AND
ECCM MODULE (1A5).

3. SET FCTN: Z-A.

4. USE EXT PROBE TO
SWITCHING MODULE (1A7) CHECK XA4P1-52, 53, 56,
IS BAD. AND 61 ONE AT A TIME.

4TOBV - N /\

CONTROL MODULE (1A4) EACH
IS BAD. LOGIC 0
?
/ YES
-1 TO +2 V _L \ / |
DISPLAY CIRCUIT CARD AS-
l._ 0.3 us “.l SEMBLY (1A16A1A1) IS BAD.

2-67



T™M 11-5820-890-30-5

2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 3
Troubleshooting Display Enable

(Sheet 1 of 1)

~

CURRENT IS HIGH IN Z-A
WITH DISPLAY BLANK.

SET FCTN SWITCH TO Z-A
AND WAIT 10 SECONDS.

A

DISPLAY YES | RT POWER SUPPLY (1A3)
COMPLETELY IS BAD.
BLANK

?

<

1. REMOVE TOP AND BOTTOM
COVERS.

2. SET TEST EQPT SELECTOR:

DMM.

SET TEST EQPT INPUT: EXT.

3. SET 13 V: ON.

4. USE EXT PROBE TO CHECK
XA4P1-2,

/\ e
LOGIC CONTROL MODULE (1A4)
? IS BAD.

ES
1
NO
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 4
Troubleshooting Incorrect Self-Test “ E  d” Display

(Sheet 1 of 1)

1. SET FCTN: STW. 1. SET FCTN: STW.
2. REMOVE TOP AND BOTTOM 2. REMOVE TOP AND
COVERS. BOTTOM COVERS.
3. SET TEST EQPT SELECTOR: 3. REMOVE ECCM MODULE
DMM. (1A5).
SET TEST EQPT INPUT: EXT. 4. USE DMM WITH TEST
4. SET FCTN: TEST. LEADS TO CHECK
5. USE EXT PROBE TO CHECK RESISTANCE BETWEEN
XA4P1-27. FEMALE PINS E AND D
I ON THE ECCM MODULE
AN (1A5).

e A [
& LoGIC0 Ny | CONTROL MODULE (1A4) |
\ . / IS BAD. /\
NO ECCM MODULE (1A5) _’E(/Ltbb mAN S
i IS BAD. \ 050 /
USE DMM WITH TEST LEADS ?
TO CHECK RESISTANCE ~_
FROM XA15P1-B TO GND. [ YES
/\ |
e N CONTROL MODULE (1A4)

NN _
LESS THAN \ "~ | DATA RATE ADAPTER IS BAD.
0.5 O (1A15) iS BAD.

N7
T YES

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Self-Test and Audio Paths

(Sheet 1 of 12)

NOTE:

Setting the FCTN switch to TST
initiates a sequence of events.
Where a reading is to be taken
“WHEN FCTN SWITCH IS SET TO
TEST”, move the FCTN switch
out of TST and then back to TST.

NO AUDIO OUTPUT OR
“FAIL1" IS DISPLAYED

“FAIL1"
DISPLAYED

?

YES

PRESS ANY KYBD BUTTON
AND SET FCTN SWITCH TO
TST. SEE NOTE.

“1--03"
DISPLAYED

?

YES

1. REPLACE SWITCHING
MODULE (1A7).

. SET FCTN: TST.

. READ DISPLAY.

wnN

ONLY
“1--12" AND/OR “1--13"
DISPLAYED
?

“FAILT1"

REPLACED SWITCHING NO
DISPLAYED

1. REMOVE TOP AND BOTTOM MODULE (1A7) IS BAD.
COVERS.

2. SET TEST EQPT INPUT: EXT.
SET TEST EQPT SELECTOR:

?

SCOPE.
3. USE EXT PROBE TO CHECK
XA10P1-A WHEN FCTN
SWITCH IS SET TO TST. :chaT%LDSBéGﬁ%fWITCH
SEE NOTE
IF/DEMODULATOR (1A8) 1S
BAD.

CONTROL MODULE (1A4)

LOGIC 1 AND S BAD.

RETU’I;NS

SYNTHESIZER (1A10)
IS BAD.
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Troubleshooting Self-Test and Audio Paths

@

—_

. SET FCTN: STw.
2. REMOVE TOP AND

BOTTOM COVERS.
3. LOAD RT CHAN: 1 WITH
ONE OF THE FAILED
FREQUENCIES ACCORDING
TO THE FOLLOWING CHART:

FAIL 1--X F(X) (MHz)
4 78
5 66.3
6 58.5
7 50.7
8 46.8
9 39
10 35.1
1 31.2
4. SET FCTN: SQ OFF.
SET CHAN: 1.

5. DISCONNECT RF CABLE
1W3 FROM TUNER/MIXER
(1A9).

6. CONNECT 1W3 (LOOSE
END) TO UUT ANT ON
MAINTENANCE GROUP.

7. CONNECT DMM TO RF
PROBE AT RF DET.

8. USE DMM TO MEASURE
POWER.

TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5

(Sheet 2 of 12)

RF CABLE 1W3 IS BAD.

20 TO 7 dBm
?

1. SET RF SWITCH: 2.
2. READ FREQ CNTR.

TM 11-5820-890-30-5

—

. REMOVE RF CABLE 1W3.

. CONNECT SYNTHESIZER
(1A10) (OPEN CONNECTOR)
TO UUT ANT CONNECTOR
ON MAINTENANCE GROUP.

. MEASURE POWER.

20 TO 7 dBm
?
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5

Troubleshooting Self-Test and Audio Paths

Q

/\

AEQUENC& NO -~~~

(Sheet 3 of 12)

F(X) (CHAN: 1) (MHz)

FREQUENCY (MHz)

78
66.3

£EQ K

AGREEWITH S 6 ) 0.7

TABLE AT RIGHT SH & 6.8
NV A v~ A\

\/

] YES

[y

[o2]

. INSTALL RF CABLE 1W3.

2. DISCONNECT RF CABLE 1W2

FROM TUNER/MIXER (1A9).
DISCONNECT CABLE AT UUT RT
ANT CONNECTOR AND CONNECT
IT TO TUNER/MIXER (1A9) WHERE

DE MADI E 4\A/ID \WADQ DCAANNI/IEMN
nr UADLEK 1VWZ VWWAOD NCEVIVUYLEU.

3. SET RF SWITCH: 4.
4. SET SIG GEN TO RT CHAN 1 FREQ.

LEVEL: -70 dBm

CAf AANMMN. AN
Civi ViV, AL,

5. SET CAL: FCTN GEN

FREQ: 150 Hz (145 to 155 Hz)
LEVEL: 5V p-p (4 to 6 V p-p)

ENTAL. QINE
ruoiliv. (A1) | =4

TRIGGER: CONT.
. SET CAL: OFF.

7. CONNECT FCTN GEN TO SIG GEN

CAA INDILIT ANND QCT NEVIA
CIvE INCU T, AN OCT1 UL VYIA

ON SIG GEN TO 3.5 kHz.

TIOA
IV

8. SET TEST EQPT INPUT: EXT.

SET TEST EQPT SELECTOR:

errNopc
uurc.

9. USE EXT PROBE TO CHECK

XA8P1-M.

2-72

/\

e TN N0 o~
< )
\ SINE YVAVE / w

N7
Jes

(4
\sH 4/

39
35.1

31.2

90.49955
78.7996

7N aaac
1V.9909

63.1997
59.2997
51.49975

A7 EQQ7E
]i. 99310

43.6998

to
to
to
to
to
to
i 7aY

(19

to

90.50045
78.8004

741 NNN2ALC
1. UUV00

63.2003
69.3003
51.50025

A7 ANONIE
27 .0UVCO

43.7002
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5 .
Troubleshooting Self-Test and Audio Paths

(Sheet 4 of 12)

NOTE:
Setting the FCTN switch to TST
initiates a sequence of events.
Where a reading is to be taken
“WHEN FCTN SWITCH IS SET TO USE EXT PROBE TO CHECK

USE EXT PROBE TO CHECK

XATP1-75. TST”, move the FCTN switch out XA12P1-72 WHEN FCTN
of TST and then back to TST. SWITCH IS SET TO TST.
SEE NOTE.
NO SWITCHING MODULE
(1A7) IS BAD.
YES
AUDIO POWER SUPPLY 1.2 70 2.2 Vp-p,
(1A12) IS BAD. 140 TO 160 Hz
USE EXT PROBE TO CHECK SINE WAVE
XA11P1-V WHEN FCTN ?
SWITCH IS SET TO TST.
SEE NOTE.
SWITCHING MODULE
(1A7) IS BAD.
YES

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

140 TO 160 Hz

USE EXT PROBE TO CHECK
XA12P1-73 WHEN FCTN
SWITCH IS SET TO TST.

SEE NOTE.

SQUARE
WAVE, LOGIC 0/1
140 TO 160 Hz

SWITCHING MODULE
(1A7) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5

Troubleshooting Self-Test and Audio Paths

10 PROBE
10?1 -B.

(Sheet 5 of 12)

(SEE W

/:
>
—o<E
my
04
Dr
§

1. SET TEST EQPT INPUT: EXT.

2. SET TEST EQPT SELECTOR:

3. USE EXT PROBE TO CHECK
XA10P1-A.

WAVEFORM 1:
4TO08V

’\/

I;—OSps

-1TO+2 V

A

LOGIC O

NO

N

?

AV od a)
l YEO

USE EXT PROBE TO CHECK
XA10P1-l.

P

\/

NO

-

2-74

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

8

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

USE EXT PROBE TO CHECK
XA4P1-30.

LOGIC 0 )

USE EXT PROBE TO CHECK
XA4P1-28.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5

TM 11-5820-890-30-5

Troubleshooting Self-Test and Audio Paths

Q

USE LOGIC PROBE TO

CHECK XA10P1-K WHEN
FCTN SWITCH IS SET TO
TST. SEE NOTE 1.

alla)
LUGIL U

(Sheet 6 of 12)

BEFORE AND NO

AFTER TEST CYCLE

CONTROL MODULE (1A4)
IS BAD.

(SEE NOTE 2)
?

[ ves
USE LOGIC PROBE TO
CHECK XA10P1-E WHEN

FCTN SWITCH IS SET TO
TST. SEE NOTE 1.

Py

OL MODULE (1A4)

LOGIC 0 ‘
PULSES

[ 4

YES

USE LOGIC PROBE TO
CHECK XA10P1-G WHEN
FCTN SWITCH IS SET TO

TST. SEE NOTE 1.

N

< SEVERAL >r\1

CONTROL MODULE (1A4)
IS BAD.

(92}

PULSES
AD,

LOGIC 1
YNTHESIZER (1A10)
BAD

n

NOTES:
1. Setting the FCTN switch
to TST initiates a sequence
of events. Where a reading
is to be taken “WHEN
FCTN SWITCH IS SET TO
TST”, move the FCTN

switch to STW and then
back to TST.

2. “FAIL1" is displayed

between BIT test cycles.
Pin XA10P1-K shows
logic “0” when “FAIL1" is

displaved.
displayed.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Self-Test and Audio Paths

(Sheet 7 of 12)

USE EXT PROBE TO CHECK
XA4P1-18.

USE EXT PROBE TO CHECK
XA7P1-3.

I NO
USE EXT PROBE TO CHECK
XA13P1-49.
YES
LOGIC 1 {\‘UAD‘I’C,J\ F;ngifﬁ SUPPLY
/ {1A12) 1S BAD.

/

n
(

INO

USE EXT PROBE TO CHECK
XA7P1-5.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Self-Test and Audio Paths

(Sheet 8 of 12)

NO USE EXT PROBE TO CHECK
SWITCHING MODULE XA14P1-H.

(1A7) IS BAD.

LOGIC 1

?
YES

AUDIO POWER SUPPLY NO

(1A12) IS BAD.

USE EXT PROBE TO CHECK

XA13P1-29.
YES
1. SET FCTN: OFF.
2. REMOVE AUDIO CONTROL
MODULE (1A13).
3. USE DMM WITH TEST
LEADS TO MEASURE
NO RESISTANCE FROM
1.5 TO 3.5 V dc 1. SET FCTN: OFF. AUD/FILL CONNECTOR
2. REMOVE AUDIO CONTROL CT0 A,
? MODULE (1A13).
3. USE DMM WITH TEST
YES LEADS TO MEASURE

RESISTANCE FROM
AUD/DATA CONNECTOR
C TO A.

USE EXT PROBE TO CHECK
XA13P1-30.

AUDIO CONTROL MODULE

(1A13) IS BAD. oo TO 2.5 KQ

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

AUDIO CONTROL MODULE

(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Self-Test and Audio Paths

(Sheet 9 of 12)

© ©

1. DISCONNECT SIGNAL . REMOVE RF CABLE 1w4,

—

GENERATOR FROM 2. CONNECT SIGNAL
TUNER/MIXER (1A8) AND GENERATOR TO
RECONNECT RF CABLE iF/DEMODULATOR (1AB)
1W2 TO TUNER/MIXER WHERE RF CABLE 1W4
(1A9). WAS REMOVED.

2. DISCONNECT RF CABLE 3. USE EXT PROBE TO
1W4 FROM TUNER/MIXER CHECK XA8P1-M.
(1A},

3. ADJUST SIGNAL
GENERATOR FOR 12.5 l

MHz, ~70 dBm.
4. CONNECT SIGNAL
GENERATOR OUTPUT TO YES 140 70 1

k
RF CABLE 1W4 (loose RF CABLE 1W4 IS BAD. ' SINE WZ‘\;E'"
end). ?
. USE EXT PROBE TO
CHECK XABP1-M. \'/NO

USE EXT PROBE TO CHECK
XA8P1-B.

ECCM MODULE (1A5) _N(( LOGIC 0 3
PR IS BAD.
?
/_ﬂ ‘\NO N\ \./
; 0 160 Hz SH 9 [ =tw]
\ ? I
\Iﬁs IF/DEMODULATOR (1A8)

| IS BAD.

un

TUNER/MIXER (1A9) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Self-Test and Audio Paths

©,

1. REMOVE UUT RT TOP AND
BOTTOM COVERS.
2. SET REF RT AND UUT RT:

RF: Lo

CHAN: MAN

FCTN: SQ OFF
DATA: OFF
MODE: SC

VOL:  FULLY CW.

3. SET REF FIXTURE: CB1: ON.
4. SET CAL: FCTN GEN:
FREQ: 1 kHz

(900 to 1100 Hz)
LEVEL: 120 mV p-p

(90 to 150 mV p-p)

COATAN. QINIE
A A R PR 1) | o

5. SET CAL: OFF.
STIMULUS: 3
STIM SEL: FCTN GEN
TEST EQPT SELECTOR:
SCOPE
TEST EQPT INPUT: EXT
RF: 3
SET PTT: REF.
6. USE EXT PROBE TO CHECK
XA7P1-9.

Chart 5

(Sheet 10 of 12)

SWITCHING MODULE (1A7)
IS BAD.

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

300 TO 1100 Hz,
3.56TO 4.5V p-p

SINE WAVE
2

YES

. SET PTT: REF.
2. USE EXT PROBE TO
CHECK XA12P1-24.

-

900 TO 1100 Hz,

3.5TO45V p-p

SINE WAVE
?

YES
16
SH 11

S

TM 11-5820-890-30-5

. SET TEST EQPT SELECTOR:

DMM.
USE EXT PROBE TO CHECK
7 .

] ~

XA7P1-24.

NO

USE EXT PROBE TO CHECK

NO

XA4P1-30.

LOGIC 0

?
YES

CONTROL MODULE (1A4)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5

Troubleshooting Self-Test and Audio Paths

©,

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA12P1-60.

NO

YES

AUDIO POWER SUPPLY
(1A12) IS BAD.

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA13P1-26.

NO

YES

AUDIO CONTROL MODULE
(1A13) IS BAD.

2-80

(Sheet 11 of 12)

()

1. SET PTT: REF.
2. USE EXT PROBE TO
CHECK XA13P1-33.

SWITCHING MODULE (1A7)
IS BAD.

300 TO 1100 Hz,
300 TO 500 mV p-p
SINE WAVE
?

1. SET PTT: REF.
2. USE EXT PROBE_TO
CHECK XA14P1-J.

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

900 TO 1100 Hz,
14 TO 20 V p-p

SINE WAVE

?

| AUDIO FLEX ASSEMBLY

(1A16A1W3) IS BAD.

USE EXT PROBE TO CHECK
XA14P1-W.

AUDIO/DATA 1/0 MODULE
(1A14) IS BAD.

YES

NO

@



2-31.

C
Troubleshooting Sel

1l . SE L]
TOR:
2. USE EXT PROBE TO

CHECK XA13P1-31.

TROUBLESHOOTING FLOWCHARTS. Continued

hart 5

(Sheet 12 of 12)

YES

AUDIO CONTROL MODULE
(1A13) IS BAD.

7]
al
m
x
-
0o,
")
O

IMPEDANCE MATCHING NET-| ' (

WORK (1A1) IS BAD.

AUDIO POWER SUPPLY
(1A12) IS BAD.

USE EXT PROBE TO CHECK

XAT7P1-23.
LESS THAN N\ _ YES

SWITCHING MODULE (1A7)
IS BAD.

OR EQUAL TO
N.s v dc/—
?

I N

o

18

SH 12
N

f-Test and Audio Paths

TM 11-5820-890-30-5

—

. SET UUT RT FCTN: OFF,
. REMOVE EXCITER/POWER

AMPLIFIER (1A11) FROM

11T DT
vUulil ni.

. SET UUT RT FCTN:
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6

Troubleshooting Self-Test Audio, FAIL 2, and FAIL 3

SOME SQUELCH BURSTS
ARE NOT PRESENT,
Good"” IS NOT DISPLAYED,

“FAIL2", OR “FAIL3"
(SEE NOTE 1)

“FAIL1",

(Sheet 1 of 3)

DISPLAYED

CONTROL MODULE (1A4)
IS BAD.

?

“FAIL1”" YES

DISPLAYED

GO TO CHART 5.

?

“FAIL2"
DISPLAYED

ECCM MODULE (1A5)
IS BAD.

?

1. REMOVE UUT RT TOP AND
BOTTOM COVERS.
2. SET TEST EQPT SELECTOR:

DMM,

SET TEST EQPT INPUT: EXT.
3. USE EXT PROBE TO CHECK

XA15P1-P WHEN FCTN

SWITCH IS SET TO TST.

SEE NOTE 2.

2-82

NOTES:

1. Follow the “NO" path if a

combination of two or
three of the following is
displayed: “FAIL1",
“FAIL2", “FAIL3".

. Setting the FCTN switch

to TST initiates a se-
quence of events. Where
a reading is to be taken
“WHEN FCTN SWITCH IS
SET TO TST”, move the
FCTN switch out of TST
and then back to TST.



2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6

TM 11-5820-890-30-5

Troubleshooting Self-Test Audio, FAIL 2, and FAIL 3

NO
LOGIC 1

?
YES

1. SET TEST EQPT SELEC-
TOR:  SCOPE.

1IQRE EXT PRORE TN
uS [

e /N e

CHECK XA15P1-S.

N

LOGIC 0/1
16 kHz
SQUARE WAVE

?
YES

USE EXT PROBE TO CHECK
XA15P1-J.

LOGIC 0/1 NO
192 kHz ASYMMETRIC

(Sheet 2 of 3)

AUDIO POWER SUPPLY
(1A12) IS BAD.

NOTE:
Logic 0/1 indicates a transi-
tion from logic O to logic 1.

SQUARE WAVE
?
TYES

DATA RATE ADAPTER
(1A15) IS BAD.

USE EXT PROBE TO CHECK
XA12P1-69.

SWITCHING MODULE (1A7)
IS BAD.

LOGIC 0/1
SQUARE WAVE

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Self-Test Audio, FAIL 2, and FAIL 3

(Sheet 3 of 3)

®

USE EXT PROBE TO CHECK
XA13P1-54.

LOGIC 0/ NO
16 kHz \
SQUARE WAVE/

USE EXT PROBE TO CHECK

| XA12P1-64.
1. SET TEST EQPT SELEC-
TOR: DMM
/
5 giEcE: ;:?:?PE:EsIso SWITCHING MODULE (1A7) | NO ~ LQ.?‘EH? N
L -58. IS BAD. _wme WAV
?

T
e LOGIC 0 YES [TAUDIO CONTROL MODULE !
N 7 (1A13) IS BAD. AUDIO POWER SUPPLY
\z/ (1A12) IS BAD.

USE EXT PROBE TO CHECK
XA7P1-11.

A
N e

NO
SWITCHING MODULE (1A7)
< LOGIC 0 >_ SWiTer

\?/
‘lﬁss

AUDIO POWER SUPPLY

(1A12) iS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 7
Troubleshooting FH Self-Test

(Sheet 1 of 1)

NOTE:
Logic 0/1 indicates a transi-
tion from logic 0 to logic 1.

NO
DURIN

D,

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.
. SET TEST EQPT SELEC-
TOR: DMM.
SET TEST EQPT INPUT:
EXT.

. SET FCTN: SQ ON

BEEP
G BIT.

MODE: FH.

. USE EXT PROBE TO
CHECK XA15P1-Y.

AUDIO/DATA 1/0 MODULE
(1A14) IS BAD.

<~ weco | EccM MODULE (1a5)
IS BAD.
?
T ves

1. SET TEST EQPT SELEC-
TOR:  SCOPE.

2. USE EXT PROBE TO
CHECK XA7P1-58.

SEE NOTE.
/ C 0/1 SWITCHING MODULE (1A7)

SQUARE WAVE IS BAD.

\/

Y

E

TM 11-5820-890-30-5

O,
T

USE EXT PROBE TO CHECK
XA14P1-l.
SEE NOTE.

S

600 Hz

LOGIC 071

| = N
\ SQUARE WAVE /
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting VOL Control

(Sheet 1 of 1)

VOL CONTROL w Se e_ for diagram of
/ ﬁ. ~i " L -

DQOES NOT WORK, circuit path.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.

. SET TEST EQPT SELEC-

N

TOR:  SCOFPE.
SET TEST EQPT INPUT:
EXT.

3. USE EXT PROBE TO
CHECK XA14P1-A WHILE
VOL CONTROL IS VARIED.

® AUDIO FLEX ASSEMBL
&AMPLITUDV'_ (1A16A1W3) IS BAD.
?

AUDIO/DATA /0 MODULE
(1A14) IS BAD.

LR
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9
Troubleshooting Remote Control Circuits

(Sheet 1 of 7)

” . NOTES:

@lgTEliEtg?ﬁ;A:sE@ 1. Settin'g. t‘he FCTN switch to

REM initiates a sequence of
events. Where a reading is
to be taken “WHEN FCTN
SWITCH IS SET TO REM",
move the FCTN switch out of
REM and then back to REM.
Where required, PTT: UUT
and BATT/CALL buttons must
be pressed at the same

YES Yes 289237!-?7T3NF time. .
WAVE ON SCOPE 2. Seelfigure FO-10 for dia-
grams of these circuit paths.
1. SET PTT:  OFF. \ ?
2. SET TEST EQPT SELECTOR: NO
SCOPE.

SET TEST EQPT INPUT: EXT.
3. REMOVE UUT RT TOP AND 2

BOTTOM COVERS. W
4, USE EXT PROBE TO CHECK

XA2P1-O WHEN FCTN
SWITCH IS SET TO REM AND
PTT: UUT AND BATT/CALL
BUTTONS ARE PRESSED.

SEE NOTE 1.
T: 5 ms/DIV. I V: 2 VIDIV,
OPNQ)

LOGIC 0/1 NO
ASYMMETRIC | REMOTE 1/0 MODULE
SQUARE WAVE (1A2) IS BAD.

?

1. SET PTT: OFF.
2. USE EXT PROBE TO CHECK
XA2P1-M WHEN FCTN

SWITCH IS SET TO REM.
SEE NOTE 1.

T: lmaIDIV V 2 V/DIV.

K{P)@
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9
Troubleshooting Remote Control Circuits

(Sheet 2 of 7)

Q

1. SET PTT: OFF.
LOGIC 0/1 NO_[TREMOTE 110 MODULE 2. SET FCTN: STW.
SQUARE WAVE (1A2) IS BAD. 3. REMOVE UUT RT TOP
AND BOTTOM COVERS.
NOTE: 4. SET TEST EQPT INPUT: EXT.
Setting the FCTN switch to REM 5. SET FCTN: REM.
initiates a sequence of events. 6. SET TEST EQPT SELECTOR:
| Where a reading is to be taken DMM.
USE EXT PROBE TO CHECK | -WHEN FCTN SWITCH IS SET TO | 7, ysg EXT PROBE TO CHECK
XA2P1-A WHEN FCTN REM”, move the FCTN switch out XA2P1 ,6

SWITCH IS SET TO REM. of REM and then back to REM.
SEE NOTE. |Where required, PTT: UUT and

RATT/OCAL L huttane

Tomeoiv. | viozvioive e cced at NO
@ @ the same time. LOGIC 1
Bt R ?

LOGIC 0/1

ASYMMETRIC TWO-WIRE INTERFACE YES
SQUARE WAVE (1A6) IS BAD. 1. SET TEST EQPT SELEC-
? TOR:  SCOPE.
2. CONNECT X10 PROBE TO
‘F’ES SCOPE CH 2.
3. USE X10 SCOPE PROBE
USE EXT PROBE TO CHECK TO CHECK XA2P1-J.
XA2P1-W WHEN FCTN
SWITCH IS SET TO REM AND |
PTT: UUT AND BATT/CALL
BUTTONS ARE PRESSED. LOGIC 0/1
SEE NOTE. SWITCHING MODULE (1A7) 640 kHz
IS BAD. SQUARE WAVE

T: 2 ms/DIV. I V: 2 VIDIV.

OING,

USE X10 SCOPE PROBE TO

LOGIC 0/1 TWO-WIRE INTERFACE CHECK XA2P1-LL.
DIGITAL DATA (1A6) IS BAD.
3
TLo g’
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Remote Control Circuits

LOGIC 0/1
640 Hz
SQUARE WAVE
?

1. SET TEST EQPT SELEC-
TOR: DMM.

2. DISCONNECT X10 PROBE
FROM SCOPE CH 2.

3. CONNECT SCOPE 2 TO
SCOPE CH 2.

4. USE EXT PROBE TO
CHECK XAG6P1-l.

NO

YES

USE EXT PROBE TO CHECK
XABP1-K,

NO

YES

USE EXT PROBE TO CHECK

XABP1-H.

Chart 9

(Sheet 3 of 7)

REMOTE 1/0 MODULE
(1A2) 1S BAD.

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

TWO-WIRE INTERFACE

(1A6) IS BAD.

T™M 11-5820-890-30-5

USE EXT PROBE TO CHECK
XABP1-B.

NO

YES

TWO-WIRE INTERFACE
(1A6) IS BAD.

| TWO-WIRE INTERFACE
(1A6) IS BAD.

wnN =

. SET FCTN: OFF.

. PRESS PTT: UUT BUTTON

.READ DISPLAY (WILL TAKE

SET PTT: OFF.
REMOVE AND REPLACE
REMOTE /O MODULE
(1A2).

SET FCTN: REM.

AND AT EXACTLY THE SAME
TIME PRESS BATT/CALL BUT-
TON.

APPROX 13 SECONDS).

INSTALL ORIGINAL REMOTE
I/0 MODULE (1A2).

TWO-WIRE INTERFACE (1A6)
IS BAD.

REMOTE I/0 MODULE

(1A2) IS BAD.
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2-31, TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9

Troubleshooting Remote Control Circuits

NO

YES

USE EXT PROBE TO CHECK
XAGBP1-F.

NOTE:
If you get a logic “1", try moving
FCTN switch out of REM and then
back

lr 4~ DCAA
U NnCivi,

REMOTE 1/0 MODULE
(1A2) IS BAD.

DISPLAY CIRCUIT CARD AS-
SEMBLY (1A16A1A1) IS BAD.

USE EXT PROBE TO CHECK
XA2P1-E WHEN BATT/CALL

Wl e o edala) e

BUTTON IS PRESSED.

ﬂmc 0
CHANGES TO

N\ loGIC 1

TES

USE EXT PROBE TO CHECK
XA2P1-F WHEN PTT SWITCH
IS SET TO UUT.

A
&)

\SH

NO

n

2-90

TWO-WIRE INTERFACE

(1)

(1A6) IS BAD. |
USE EXT PROBE TO CHECK
XA4P1-61.
FRONT PANEL KEYBOARD | O ~
ot < osco >
\7/
| YES
|
USE EXT PROBE TO CHECK

-

. SET FCTN: STW.
2. REMOVE ECCM MODULE
(1A5) AND CONTROL

MODULE (1A4) FROM RT.
3. SET FCTN: Z-A.
4. USE EXT PROBE TO
CHECK XA4P1-57.

o
LOGIC 1
\

|
P

>

? /
%s

XA4P1-61 WHEN BATT/CALL
BUTTON IS PRESSED.

9___

ﬂ
wn
I ¢
~
) -



2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9

Troubleshooting Remote Control Circuits

©

P

LOGIC i
CHANGES TO

< LOGIC 0
“Yves

1. SET PTT: OFF.
2. SET TEST EQPT SELEC-

TN, falaYe] =

o
OLUFLE.

10
SH 6 NOTE:

—— Setting the FCTN switch
to REM initiates a sequence of

(Sheet 5 of 7)

TM 11-5820-890-30-5

®

|

events. Where a reading is to
be taken “WHEN FCTN SWITCH

IS SET TO REM”, move the

-

. SET PTT: OFF.

. USE LOGIC PROBE TO
CHECK XA2P1-G WHEN
FCTN SWITCH IS SET TO
REM AND PTT: UUT AND
BATT/CALL BUTTONS ARE
PRESSED.

N

SEE NOTE.

FCTN switch out of REM and

T: 2us/DIV. | V: 2 V/DIV.

TOR: out of
3. USE EXT PROBE TO then back to REM. Where re- m ﬁ\\
CHECK XA2P1-U WHEN quired, PTT: UUT and BATT/ K\ 2} I Kg )}
FCTN SWITCH IS SET TO CALL buttons must be pressed L L
REM. SEE NOTE. at the same time. FAST
T: 20 us/DiV. | V: 5 V/DiV. REMOTE /0 MODULE NO LVSS[;% EEIL_JLL?S!,E
7 AN\ | N (1A2) IS BAD. < DISPLAYED >
() 1L (O ~ ;5
L/ %
FAST BURSTS ™ NOI"RENOTE /G MODULE | 7S
< OF LOGIC 0/1 (1A2) IS BAD. CONTROL MODULE (1A4)
? \ / (1AL

YES

USE LOGIC PROBE TO
CHECK XA2P1-V WHEN
FCTN SWITCH IS SET TO
REM AND PTT: UUT AND
BATT/CALL BUTTONS ARE
PRESSED.

SEE NOTE.
/i\
7 Gco N\ NO
PULSE

\ /_

REMOTE I/0 MODULE
(1A2) IS BAD.

~

\sts)

N’
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9

Troubleshooting Remote Control Circuits

—

. SET PTT: OFF.

2. USE EXT PROBE TO
CHECK XA13P1-49 WHEN
PTT SWITCH IS SET TO

UUT.

LOGIC 1
CHANGES TO
LOGIC 0

YES

1. SET PTT: OFF.

2. USE EXT PROBE TO
CHECK XA13P1-28 WHEN
PTT SWITCH IS SET TO
UUT.

LOGIC 0
CHANGES TO
LOGIC 1

?

NO

YES

—

. SET PTT: OFF.

2. SET FCTN: OFF.

3. USE DMM WITH TEST
LEADS TO MEASURE
RESISTANCE FROM
AUD/DATA CONNECTOR
PIN C TO XA13P1-29.

AN

e/

2-92

(Sheet 6 of 7)

AUDIO CONTROL MODULE
(1A13) IS BAD.

LESS THAN
10

?

AUDIO POWER SUPPLY
(1A12) IS BAD.

%

AUDIO FLEX ASSEMBLY

(1A16A1W3) IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Remote Control Circuits

LOGIC 1
PULSE WHEN
BUTTON IS

PRESSED

YES

NO

1. SET FCTN: STW.

2. REMOVE FRONT PANEL
KEYBOARD.

3. USE DMM WITH TEST
LEADS TO MEASURE
RESISTANCE FROM

XA4P1-61 TO KEYBOARD

CONNECTOR XA (SEE

ATV /T /NT (Wb

FIGURE BELOW).

LESS THAN
50

?

‘Po

DISPLAY CIRCUIT CARD AS-

FRONT PANEL

Chart 9

(Sheet 7 of 7)

CONTROL MODULE (1A4)
IS BAD.

FRONT PANEL KEYBOARD
IS BAD.

KEYBOARD
CONNECTOR

TM 11-5820-890-30-5
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2-31. TROUBLESHOOTING FLO

Troubleshooting Display Circuitry

FREQUENCY DISPLAY
IS INCORRECT.

1. SET TEST EQPT SELEC-

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

QT C/VTAL. 1M
QCIT TUuliv. LU,

4. USE EXT PROBE TO
CHECK XA4P1-40.

LOGIC 1
?

w

USE EXT PROBE TO CHECK
XA4P1-28.

/\No

LOGIC 0
?
YES

USE EXT PROBE TO CHECK

WCHARTS. Continued

Chart 10

(Sheet 1 of 1)

| SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

XA4P1-30.

/\No

SWITCH FLEX ASSEMBLY

(1A16A1W2) IS BAD.

LOGIC O
?
YES
i

2-94

NOTE:
Seel figure FO-7 for diagram
of the circuit paths.

©

1
USE EXT PROBE TO CHECK
XA4P1-31, 32, AND 33
ONE AT A TIME.

NO
31 AND 32 = LOGIC 0
33 = 'Lg)GiC i

GO TO CHART 11.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 11
Troubleshooting Display Circuitry

(Sheet 1 of 2)

ONE KEYBOARD BUTTON
\\__ S INOPERATIVE. _J
| Y LINE
1. SET TEST EQPT SELEC- XA4P1-Y
TOR:  DMM. BUTTON LINE PIN
SET TEST EQPT INPUT: — —
EXT.
2. SET FCTN: STW. FREQ. LES ,} 60
3. REMOVE UUT RT
COVERS. SEnd/OFST, 6 1 59
4. REMOVE 1A4 AND 1AS5. 5 4 )
5. SET FCTN: LD, 3
6. USE EXT PROBE TO seo/TIME, L/9 ! 55
CHECK XA4P1-Y-LINE 8 7 J
THAT CORRESPONDS TO
INOPERATIVE BUTTON Py S SIO/ENT, } 57
(SEE TABLE AT RIGHT). '
7. PRESS INOPERATIVE
BUTTON.

I}
N

NO

YES
| X LINE
1. USE EXT PROBE TO XA4P1-X
CHECK XA4P1-X-LINE BUTTON LINE PIN
THAT CORRESPONDS TO | —— —_—
INOPERATIVE BUTTON 14 |
(SEE TABLE AT RIGHT). 7 olR f 52
2. PRESS INOPERATIVE '
BUTTON. 2, 5 1 53
8, HelLd/O, j
e e o ]
L.E./3, 8, 56
L/9, Sto/ENT j
FREQ, SEnd/OFST, } 61
eee/TIME, BATT/CALL |

—

T™M 11-5820-890-30-5

NOTE:
See[ figure FO-7 |for

diagram of the circuit
paths.
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2-31. TROUBLESHOOTING FL

O

P
i

Y' .
< LOGIC 1 >—

~ -
Tno

OWCHARTS. cContinued

Chart 11

Troubleshooting Display Circuitry

(Sheet 2 of 2)

CONTROL MODULE (1A4)
IS BAD.

DISPLAY CIRCUIT CAR

SEMBLY (1A1BATA1T)

Y LINE

SET FCTN: STW.
REMOVE KEYBOARD.

USE DMM WITH TEST LEADS
CHECK RESISTANCE FROM

[l 1S

WN -

KEYBOARD CONNECTOR PIN.
Top of FP

XA4P1-Y-LINE TO CORRESPONDING

TO

6056955

57

Bottom of FP

7 less THAN  N\O

1.00

DISPLAY CIRCUIT CARD AS-

" | SEMBLY (1A16A1A1) IS BAD.

O

et il ol
un FIN.

2-96




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

SINGLE CHANNEL
FREQUENCY WILL

N NOT LOAD. 4

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.
2. SET TEST EQPT SELEC-

TOR: DMM.

CET TEQT ENDT | [ IT-

[ol=l B R edv BN o W) o | ||‘r e
EXT.

3. USE EXT PROBE TO
CHECK XA4P1-31, 32,
AND 33 FOR LOGIC
LEVELS AT RIGHT FOR
INOPERATIVE CHAN
POSITION.

)\

ALL LOGIC
LEVELS ARE
CORRECT

YES

Chart 12
Troubleshooting CHAN Switch
(Sheet 1 of 1)

XA4 P1 PINS
CHAN 31 32 33
MAN 0 0 O
1 0 0 1
2 1 0 0
3 1 0 1
4 0 1 0
5 o 1 1
6 110
CUE 1 1 1

SWITCH FLEX ASSEMBLY
(1A18A1W2) IS BAD.

GO TO CHART 11.

T™M 11-5820-890-30-5

NOTE:
See figure FO-7 for diagram of

the CerUit paths.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 13
Troubleshooting Fill Circuitry
(Sheet 1 of 4)

@\NSEC WILL NOT LOD

1. REMOVE UUT RT TOP AND
BOTTOM COVERS.
2. PULL BOTH INTERLOCK

DMM.
SET TEST EQPT INPUT: EXT.

4. SET UUT RT:

FCTN: LD-V
MODE: FH.

5. CONNECT ECCM FILL
DEVICE TO UUT RT
AUD/FILL CONNECTOR.

6. SET ECCM FILL DEVICE:

ON, T1.
7. USE EXT PROBE TO

CHECK XA4P1-44.

AUDIO POWER SUPPLY
(1A12) IS BAD.

SWITCHES OUT.
3. SET TEST EQPT SELECTOR: @ YES

NOTE:
Ses figure 2-11|for diagram of

the circuit paths.

NO

USE EXT PROBE TO CHECK
XA16J3-C.

YES

NO
SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.
YES
USE EXT PROBE TO CHECK
XA4P1-30.
NO
LOGIC 1
?
YES

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

USE EXT PROBE TO CHECK

XA12P1-44.

2-98

USE EXT PROBE TO CHECK
XA4P1-18.

YES

NO

CONTROL MODULE (1A4)
IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 13

Troubleshooting Fill Circuitry

(Sheet 2 of 4)

®

1. SET TEST EQPT SELEC-
TOR:  SCOPE.

TM 11-5820-890-30-5

®

2. USE EXT PROBE TO 1. SET UUT RT: FCTN: STW.
CHECK XA16J3-S WHEN 2. DISCONNECT ECCM FILL
HsLD/O BUTTON IS DEVICE FROM UUT RT
PRESSED. AUD/FILL CONNECTOR.

Y 3. USE DMM WITH TEST
| LEADS TO CHECK
/\ RESISTANCE BETWEEN
AUD/FILL-E AND XA16J3-C
/NEGATIVE N_No VR ON PARENT BOARD.
< LOGIC 1 > ( SH 3 ) |
~. * .~ N I
| YES /\

USE EXT PROBE TO CHECK LESS

XA12P1-83 WHEN HeLD/0 AUDIC POWER SUPPLY _<YES THAN \>

BUTTON IS PRESSED (1A12) IS BAD. \ 100 O

T: Sms/DIV. | V: 2 ViDIV \"/
7N I N
(O)) 1 () | N°
NN '

AUDIO FLEX ASSEMBLY
</LOGIC 0,1\: NO (/5\) (1A16A1W3) IS BAD.
QH ?
~ 1?2 - \—/

USE EXT PROBE TO CHECK
XA12P1-51 WHEN HeLD/0

BUTTON IS PRESSED

AUDIO POWER SUPPLY

\ // (1A12) IS BAD.
?
l Yeo
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

©

USE EXT_PROBE TO CHECK
XA14P1-H.

USE EXT PROBE TO CHECK

XA12P1-68 WHEN HsLD/0
BUTTON IS PRESSED.

CHANGES TO
LOGIC O

\?/

I
AUDIO POWER SUPPLY

AUDIO POWER SUPPLY

(1A12) IS BAD.

2-100

Chart 13

Troubleshooting Fill Circuitry

(Sheet 3 of 4)

0
T

USE EXT PROBE TO CHECK
XA14P1-E WHEN HeLD/0

BUTTON IS PRESSED.

AUDIO POWER SUPPLY
(1A12) IS BAD.

T: 2 ms/DIV. I V: 2 V/DIV.

A | A
() | (O))
N2 QI

"~ AUDIO POWER SUPPLY
(1A12) IS BAD.

| YES 7 \EGATIVE
N\ LoGic 10

N
Tuo

i
USE EXT PROBE TO CHECK

XA14P1-G WHEN HeLD/0
BUTTON IS PRESSED.

]
I
/\

" AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

/ \
NO( NEGATIVE

PaYaila

\ LOGIC 1/0 /

N
T YES
I

|
AUDIO DATA /0 MODULE
(1A14) IS BAD.




9,

1. SET TEST EQPT SELEC-
TOR: DMM.

. SET UUT RT: FCTN: STw,

REMOVE 1A4 AND 1AS5.

SET FCTN: Z-A.

. USE EXT PROBE TO

CHECK XA4P1-57.
A

UH:ASAJ\M

. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 13
Troubleshooting Fill Circuitry
(Sheet 4 of 4)

NOTE:
Ensure both interlock switches
are in the out position.

NO

)—

LOGIC 1

<

DISPLAY CIRCUIT CA
SEM Al

NSRRI oN ]

RD AS-
) IS BAD,

.
N

DISPLAY CIRCUIT CARD AS-
SEMBLY (1A16A1A1) IS BAD.

USE EXT PROBE TO CHECK

XA4P1-53 WHEN HeLD/0

BUTTON IS PRESSED.

A
060 0 N No
/

CHANGES TO

LOGIC 1
?

TJves

VIEW A
00000 0O0O0O0
X2 Y4
/'\

S
W

REINSTALL CONTROL MQD-

ULE (1A4) AND INSTALL

DISPLAY CIRCUIT CARD AS-
SEMBLY (1A16A1A1) IS BAD.

NEW ECCM MODULE (1A5).

nNuenwy
PERFORM OP CHECK

STEPS 5. ¢ THRU f.

SEE NOTE.
< e comeer >—

A

INSTALL ORIGINAL ECCM

MODULE (1A5).

CONTROL MODULE (1A4)
IS BAD.

REPLACED ECCM MODULE
(1A5) IS BAD.

TM 11-5820-890-30-5

0,

Pryp—— P

SET UUT RT: FCTN: STW.
REMOVE KEYBQOARD,
USE DMM WITH TEST
LEADS TO CHECK
RESISTANCE BETWEEN
XA4P1-57 AND KEYBOARD
CONNECTOR Y4.

SEE VIEW A.

WN —

NO /
=

I
A

LESS
THAN

o>

\/

WI_’ES

USE DMM WITH TEST LEADS
TO CHECK RESISTANCE
BETWEEN XA4P1-53 AND

[OL By o)

KEYBOARD CONNECTOR X2,

SEE VIEW A.
J |
N0~ Y N

FRONT PANEL KEYBOARD
IS BAD.

2-101
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

FH FILL DATA WiLL
NOT LOAD INTO
HOLDING MEMORY.

w

. REMOVE UUT RT TOP

AND BOTTOM COVERS.

. SET TEST EQPT SELEC-

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

1I1IQF CVT DNARE T,
Uot CAl FRvuoc |

CHECK XA4P1-40.

~
v

YES

Chart 14
Troubleshooting Fill Circuitry
(Sheet 1 of 1)

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

ECCM MODULE (1AS5)
IS BAD.

2-102

NOTE:

See for diagram

of these circuit paths.



2-31. TROUBLESHOOTING FLOWCHARTS. Continued

RF POWER OUTPUT IS
INCORRECT IN HI.

—

. SET PTT:
2. REMOVE UUT RT TOP

OFF.

AND BOTTOM COVERS.

. DISCONNECT RF CABLE

BETWEEN 1A1 AND
FRONT PANEL AT 1A1,
DISCONNECT TEST CABLE
W1 FROM UUT RT ANT
CONNECTOR.

. ATTACH TEST CABLE W1

TO 1A1 WHERE RF CABLE
WAS DISCONNECTED.

. SET FCTN: SQ ON.

SET CHAN: CHANNEL
WITH INCORRECT
POWER LEVEL.

. SET PTT: UUT.
. READ DMM,

FRONT PANEL ASSEMBLY
IS BAD.

Chart 15

TM™M 11-5820-890-30-5

Troubleshooting Transmit Circuitry

(Sheet 1 of 5)

NOTES:

1. See and
FO-7 for diagrams of
these circuit paths.

2. When setting DMM to
measure dBm, a 50 O
reference is required.

3. For this synthesizer
(1A10) failure, mark bad

synthesizer “TCXO AD-
1. SET PTT:  OFF. JUSTMENT ONLY" and
2. DISCONNECT RF CABLE send it to GS mainte-
1W1 FROM 1A1. nance.
3. CONNECT RF TEST
CABLE ASSEMBLY TO RF
CABLE 1W1 (LOOSE END),
4. SET PTT: UUT.
5. READ DMM.
I
NO
35 TO 39 dBm e 1
? 1. SET PTT: OFF.
2. REMOVE RF CABLE 1w1,
YES 3. CONNECT RF TEST

CABLE ASSEMBLY TO
EXCITER/POWER

AN LR NIV i ¥

AMPLIFIER (1A11)

IMPEDANCE MATCHING

NETWORK (1A1) IS BAD.

WHERE RF CABLE 1W1
WAS REMOVED.

SET PTT: UUT.

. READ DMM.

/\

o H

RF CABLE 1W1 IS BAD.

35 TO 39 dBm
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15

Troubleshooting Transmit Circuitry

EXT.

N

USE EXT PROBE TO CHECK
XA11P1-M.

2-104

(Sheet 2 of 5)

CONTROL MODULE (1A4)
IS BAD.

(2)

Ny’

USE EXT PROBE TO CHECK
XA11P1-Y.

N
o . N\

—Q LOGIC 1 )

[YES

USE EXT PROBE TO CHECK
XA11P1-l,

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

USE EXT PROBE TO CHECK

XA11P1-L.
|
A\
H

\sha)

NS
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15
Troubleshooting Transmit Circuitry
(Sheet 3 of 5)

® ®

I
USE EXT PROBE TO CHECK
XA7P1-43. i
USE EXT PROBE TO CHECK
| XA4P1-35,

NO
( LOGIC 0 >_ SWITCHING MODULE (1A7) J\

IS BAD.
?
NO

O~

vea SWITCH FLEX ASSEMBLY
TES (1A16A1W2) IS BAD.

1. SET PTT:  OFF. 1153
2. SET UUT RT: FCTN: OFF.
3. REMOVE ECCM MODULE !
(1A5). CONTROL MODULE (1A4)
4. SET UUT RT: FCTN: SQ ON. IS BAD.
5. SET PTT: UUT.
6. READ RF POWER ON DMM. m

Q TO 39 dBy_

?
Yo

REMOVED ECCM MODULE
(1A5) IS BAD.

CONTROL MODULE (1A4)
IS BAD.

REINSTALL ECCM MODULE
(1A5).

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

>

USE EXT PROBE TO CHECK
XA4P1-34,

o

-—-& LOGIC 1 )

YES

CONTROL MODULE (1A4)

IS DAD
v DAW.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

NO
LOGIC O

Chart 15

Troubleshooting Transmit Circuitry

(Sheet 4 of 5)

CONTROL MODULE (1A4)
IS BAD.

o n

. SET PTT:  OFF.
. INSTALL RF CABLE 1W1

IF IT IS DISCONNECTED.

DISCONNECT RF CABLE
1W5 FROM EXCITER/

PAAITM ALEN IFCIFI /4 A 44N

FUYER AVIFFLIFICR (1AL 1),

CONNECT RF CABLE 1W5
TO RF TEST CABLE
ASSEMBLY.

. SET PTT:  UUT.
. READ DMM (USE MIN

SETTING ON DMM).

WN =

o s

SET PTT:  OFF.
REMOVE RF CABLE 1WS5.

. CONNECT RF TEST CABLE

AQQLCAADI V TN
AOOCVIDLT 1V

SYNTHESIZER (1A10)
WHERE RF CABLE 1W5
WAS REMOVED.

. SET PTT:  UUT.

READ DMM.

SYNTHESIZER (1A10)
IS BAD.

2-106

N o~

REATER THAN '

G
-35 dBm

?
~No
As\

@)

P

-35 dBm
?

TES

__N/ \
—QER THAN

RF CABLE 1WS5 IS BAD.




TM 11-5820-890-30-5

2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15
Troubleshooting Transmit Circuitry
(Sheet 5 of 5)

-—

. SET PTT:  OFF.
2. DISCONNECT RF CABLE

\AIR AL

iW3 FROM SYN
(1A10).

3. CONNECT RF TEST
CABLE ASSEMBLY TO
SYNTHESIZER (1A10)
WHERE RF CABLE 1W3
WAS REMOVED.

4. SET RF SWITCH: 2.

5. SET PTT: UUT.

6. READ FREQUENCY
COUNTER (REFER TO
FOLLOWING TABLE FOR

CORRECT FREQUENCIES).

ALL
FREQUENCIES

NO
SYNTHESIZER (1A10)

ARE CORRECT IS BAD.
SEE NOTE 3.
l

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

CHAN FREQUENCY (MHz)

MAN 36.999800 to 37.000200

1 44.874750 to 44.875250

2 49.974750 to 49.975250

3 50.374750 to 50.375250

4 56.074700 to 56.075300

5 63.199700 to 63.200300

6 75.774600 to 75.775400
CUE $4.974500 to 94.575500
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16
Troubleshooting SIG Display
(Sheet 1 of 1)

( INCORRECT SIG ﬂ
DISPLAY IN TRANSMI
e 4

[ 4w 1 WA NIV .

1. SET PTT: OFF,
2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

2 QLT TEQT CNDT oM
d. VCT TLOT Wi vL\w=

TOR: DMM,
SET TEST EQPT INPUT:
EXT.
4, SET PTT: UUT,
5. USE EXT PROBE TO
CHECK XA11P1-N.

P

TN o

i EXCITER/POWER AMPLIFIER
< 187030Vde D> A1 1S BAD.

~ .,

DISPLAY CIRCUIT CARD AS-
SEMBLY (1A16A1A1) IS BAD.

2-108

NOTE:
Seelfigure FO-2]for diagram

of this circuit path.



2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 17

TM 11-5820-890-30-5

Troubleshooting Medium Power Transmit Path

GF POWER OUTPUT lsj
INCORRECT IN M. _

S ——

1. SET PTT:  OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT SELEC-

TNANR. oYV ]V]
ron. uiviivi,

SET TEST EQPT INPUT:
EXT.
4. SET PTT: UUT.
5. USE EXT PROBE TO
CHECK XA11P1-K AND
XA11P1-M.

1
N

(Sheet 1 of 1)

YE
K = LOGIC 1 S
M = LOGIC 0

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

?

NO

USE EXT PROBE TO CHECK

YAADY_RA4 Y AAD1_
NATIT 1507, N\ J

XA4P1-36.

W
4]

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

CONTROL MODULE (1A4)
IS BAD.

NOTE:

See|[figure FO-7|for diagram

of these circuit paths.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 18
Troubleshooting Low Power Transmit Path
(Sheet 1 of 1)

NOTE:
RF POWER OUTPUT IS Se e .
gure FO-7 for diagram
C INCORRECT IN LO. ) of these circuit paths.
—

-

. SET PTT:  OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT SELEC-

TOR: DMM,
SET TEST EQPT INPUT:
EXT.

4. SET PTT: UUT.

5. USE EXT PROBE TO
CHECK XA11P1-K AND
XA11P1-M.

YES

| EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

BOTH
LOGIC 1

?

USE EXT PROBE TO CHECK
XA4P1-34, XA4P1-35, AND
XA4P1-36.

NO SWITCH FLEX ASSEMBLY

(1A16A1W2) IS BAD.

YES )

CONTROL MODULE (1A4)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

SIDETONE IS PRESENT
WITH HIGH VSWR.

. SET PTT:  OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT SELEC-

—

TOR:  SCOPE.
SET TEST EQPT INPUT:
EXT.

4. SET PTT: UUT.
5. USE EXT PROBE TO
CHECK XA1P1-C.

GREATER THAN
4.7 V dc

?

YES

—

. SET PTT:  OFF.

2. USE EXT PROBE TO
CHECK XA7P1-4 WHEN
PTT: UUT IS SET.

LOGIC 1
BEFORE AND
AFTER PTT: UUT
IS SET

?
YES

Chart 19

Troubleshooting Sidetone Circuit

(Sheet 1 of 1)

AUDIO POWER SUPPLY
(1A12) IS BAD.

T™M 11-5820-890-30-5

NOTE :
See| figure FO-2|for diagram

of this circuit path.

LOGIC 1

BEFORE AND
AFTER PTT: UUT
IS SET

?

YES

AUDIO CONTROL MODULE
(1A13) IS BAD.

SWITCHING MODULE (1A7)
IS BAD.

-—

. SET PTT:  OFF.

2. USE EXT PROBE TO
CHECK XA12P1-25 WHEN
PTT: UUT IS SET.

-

. SET PTT:  OFF.

2. SET UUT RT: FCTN: OFF.

3. REMOVE IMPEDANCE
MATCHING NETWORK
(1A1).

4. SET UUT RT: FCTN: SQ ON.

5. USE EXT PROBE TO

CHECK XA7P1-23 WHEN

PTT: UUT IS SET.

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

NO

YES

IMPEDANCE MATCHING
NETWORK (1A1) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 20
Troubleshooting Faulty Sidetone
(Sheet 1 of 3)

SIDETONE IS ABSENm

N v .
1. SET PTT:  OFF.
2. REMOVE UUT RT TOP

AND BOTTOM COVERS.

. SET CAL: FCTN GEN
FREQ: 1000 Hz

(900 to 1100 Hz) 7N\

LEVEL: 100 mV p-p !

(90 to 110 mV p-p)
FUNCTION: SINE,

w

4. SET CAL: OFF |
STIMULUS: 1 |
STIM SEL: FCTN GEN USE EXT PROBE TO GHECK
TEST EQPT INPUT: USE EXT PROBE TO CHECK
£oP XA12P1-21.

TEST EQPT SELECTOR:
DMM.

. SET PTT: UUT.
. USE EXT PROBE TO NO
CHECK XA13P1-31. AUDIO POWER SUPPLY LOGIC 0

[o204)]

S (1A12) IS BAD.
/ \ \?/

NO /2 "'YES
|| > 1 >

N i. SET TEST EQPT SELEC-
~? .~ TOR:  SCOPE.

Y. 2. USE EXT PROBE TO
[ ves CHECK XA14P1-J.
1. SET TEST EQPT SELEC-
TOR:  SCOPE.

N

. USE EXT PROBE TO

CHECK XA14P1-Z. 1 kH\
z,
I AUDIO CONTROL MODULE 77010V po

1 (1A13) IS BAD. SINE WAVE

/\ \7/

1 kHz,
(9 70 2.5 V p-p NO s: , \I?ES
SINE WAVE
\ / N

? ALy T
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 20

T™M 11-5820-890-30-5

Troubleshooting Faulty Sidetone

(Sheet 2 of 3)

®
T

SET PTT:  OFF.

SET UUT RT: FCTN: OFF.
REMOVE IMPEDANCE
MATCHING NETWORK
(1A1).

DISCONNECT RF CABLE
1W1 FROM EXCITER/

WA =

PN

AUDIO POWER SUPPLY
(1A12) IS BAD.

- AN

/ 0GIC 0 YES
\ /

POWER AMPLIFIER (1A11).
5. DISCONNECT RF TEST

USE EXT PROBE TO CHECK
XA7P1-23.

N\
N e N\

NU 4
LESS THAN
{ 1.5V de N

\"/

CABLE ASSEMBLY FROM
UUT RT ANT CONNECTOR.
6. CONNECT RF TEST CABLE

ASSEMBLY TO EXCITER/

DAWEDR AMDI ICICD WHICDE
rouvyvocn AviFLIricn vwoconc

RF CABLE 1W1 WAS
REMOVED.

7. SET UUT RT: FCTN: ON.

8. USE EXT PROBE TO
CHECK XA7P1-23.

9. SET PTT: UUT.

B
TN

Tves IMPEDANCE MATCHING | lessTHAN S
NETWORK (1A1) IS BAD. 1.5V do
| 2
SWITCHING MODULE (1A7) Tno

1IQ RAND
IV OAW.

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 20
Troubleshooting Faulty Sidetone
(Sheet 3 of 3)

USE EXT PROBE TO CHECK

AUDIO/DATA 1/0 MODULE | YES LOGIC 0
(1A14) IS BAD.
?
NO
GREATER THAN AUDIO FLEX ASSEMBLY
EATER T USE EXT PROBE TO CHECK
p-p (1A16A1W3) IS BAD. o
?

YES

1. SET TEST EQPT SELEC- )
TOR: DMM. IS BAD.

2. USE EXT PROBE TO
CHECK XA14P1-Y,

NO AUDIO POWER SUPPLY

LOGIC 1 AUDIO CONTROL MODULE (1A12) IS BAD.

(1A13) IS BAD.
?
‘I’wss

USE EXT PROBE TO CHECK
XA14P1-K.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 21
Troubleshooting Squelch Off Circuit

(Sheet 1 of 1)
RUSHING NOISE IS NOT
PRESENT IN SQ OFF.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.
2. SET TEST EQPT SELEC-

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

3. USE EXT PROBE TO
CHECK XA4P1-41.

NO ['SWITCH FLEX ASSEMBLY

(1A16A1W2) IS BAD.

YES

IMPEDANCE MATCHING
NETWORK (1A1) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

RUSHING NOISE IS
PRESENT IN SQ ON.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.
2. SET TEST EQPT SELEC-

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

3. USE EXT PROBE TO
CHECK XA7P1-50 WITH
FCTN SWITCH AT SQ ON
AND SQ OFF POSITIONS.

SQ ON: LOGIC 0
SQ OFF: LOGIC 1

USE EXT PROBE TO CHECK
XA7P1-4 WITH FCTN
SWITCH AT SQ ON AND
SQ OFF POSITIONS.

SQ ON: LOGIC 1
SQ OFF: LOGIC 0

NO

USE EXT PROBE TO CHECK
XA12P1-25 WITH FCTN
SWITCH AT SQ ON AND
SQ OFF POSITIONS.

A

1
SH 1

2-116

Chart 22

Troubleshooting Squelch On Circuit

(Sheet 1 of 1)

AUDIO POWER SUPPLY
(1A12) IS BAD.

SQ ON: LOGIC 1
SQ OFF: LOGIC 0

YES

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.

SWITCHING MODULE (1A7)
IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

WILL NOT TRANSMIT
(SC, AUDIO, PT).

Chart 23

Troubleshooting SC Transmit Path

(Sheet 1 of 3)

. SET PTT:  OFF.

WA —

SET CAL: FCTN GEN

C1LINATIAAN. QINE
TUNULITIVIY.  OlINC.

4. SET CAL: OFF
STIM SEL: FCTN GEN

el el als’

TEST EQPT iNPUT: EXT

6. SET PTT: UUT.

REMOVE UUT RT TOP AND BOTTOM COVERS.

FREQ: 1 kHz (300 TO 1100 Hz)
LEVEL: 150 mV p-p (100 TO 200 mV p-p)

TEST EQPT SELECTOR: SCOPE.

5. USE SCOPE TO CHECK XA7P1-26 FOR
3.6 TO 4.2 V p-p SINE WAVE MADE OF
900 TO 1100 Hz SINE WAVE, AND 1.5 TO
2.5 V p-p,140 TO 160 Hz SINE WAVE.

A

AGNAL YES

AND 1.5 TO 2.5
TO 160 Hz SINE
(SQUELCH TONE).

p-p, 140
AVE

NO
1

TM 11-5820-890-30-5

NOTE:
Sed figures FOU-4]and FO-5
for diagrams of these circuit
paths.
EXCITER/POWER AMPLIFIER
(1A11) IS BAD.
6.67 ms >
,I
ANARE =]
- N . N - 1 kHz
VERVERYRNANAYAYRERE SIGNAL

vyvyy
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting SC Transmit Path

Q

USE EXT PROBE TO CHECK
XA12P1-35.

1.5 TO 2.5

Chart 23

(Sheet 2 of 3)

YES

V p-p, 900 TO

1100 Hz SINE

AUDIO POWER SUPPLY
(1A12) IS BAD.

WAVE
?

NO

USE EXT PROBE TO CHECK
XA14P1-Z.

2703
V p-p, 900 TO
1100 Hz SINE
WAVE
?

@

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA14P1-Y,

No

NO

AUDIO/DATA 1/0 MODULE
(1A14) IS BAD.

USE EXT_PROBE TO CHECK
XA14P1-F.

100 TO 140

mV p-p, 900 TO
1100 Hz SINE

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

WAVE

REMOTE I/O MODULE (1A2)
IS BAD.

2-118

YES

USE EXT PROBE TO CHECK
XA14P1-K.

YES

NO

USE EXT_PROBE TO CHECK
XA14P1-C.

YES

SWITCHING MODULE (1A7)
IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 23

TM 11-5820-890-30-5

Troubleshooting SC Transmit Path

®

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA4P1-42.

(Sheet 3 of 3)

2. USE EXT PROBE TO
CHECK XA7P1-11.

N

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.

?

A

& LOGIC 0 );
N

| YES

SWITCHING MODULE (1A7)
IS BAD.

NO

USE EXT PROBE TO CHECK
XA2P1-D.,

~ LOGIC 0
_Q

N
)
hd

AUDIO bUN'TRO MODULE

NO

REMOTE I/O MODULE (1A2)
IS BAD.

(1A13) IS BAD.

USE EXT PROBE TO CHECK
XA7P1-48.

REMOTE 1/0 MODULE (1A2)
IS BAD.

AUDIO/DATA /0 MODULE
(1A14) IS BAD.

SWITCHING MODULE (1A7)
IS BAD.

=<

(5)
\|/

USE EXT PROBE TO CHECK
XA14P1-E.

? /
\/

l YES

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 24
Troubleshooting CT Transmit Path (VIN AT/DDCO)
(Sheet 1 of 1)

NOTE:
WILL NOT TRANSMIT - .
( (SC, AUDIO, CT). ) See| figure FO-11 for diagram

" of these circuit paths.

. SET PTT:  OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT SELEC-

[y

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

4. SET PTT:  UUT.
5. USE EXT PROBE TO
CHECK E33.

YES

USE EXT PROBE TO CHECK
XA13P1-56.

NO DATA RATE ADAPTER

LOGIC 0 (1A15) IS BAD.

?

YES

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 25
Troubleshooting CT Transmit Path
(Sheet 1 of 1)

NOTE:
WILL NOT TRANSMIT
( (SC, AUDIO, CT). 3 See|[figure FO-11]for diagram
N > 4

nf 'h aco ﬁnrn m a'he
IN/WINT W WSS u
1

. SET PTT:  OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT SELEC-

TOR: DMM.

SET TEST EQPT INPUT:

EYT
[=¥aN N

4. USE EXT PROBE TO
CHECK XA7P1-71.
5. SET PTT:  UUT.

P

/ LOGIC 1 YES | RT CHASSIS (1A16)

—

?

NO

SWITCHING MODULE (1A7)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting CT Receive Path
(Sheet 1 of 1)

( Vzlé%' l:%’{)ligE.Cg.:_\)/E w Seeg figure FO-11 [for diagram
¥ /

of these circuit paths.

—

. REMOVE UUT RT TOP
AND BOTTOM COVERS.

SET TEST EQPT SELEC-

N

TOR: DMM.
SET TEST EQPT INPUT:
EXT.

3. USE EXT PROBE TO
CHECK XA13P1-58.

LOGIC 1 —dJ AUDIO CONTROL MODULE
(1A13) IS BAD.
2

NO

USE EXT PROBE TO CHECK
XA12P1-60.

/\ .
LOGIC 1 SWITCHING MODULE (1A7)
IS BAD.

(

YES

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27

TM 11-5820-890-30-5

Troubleshooting Low Speed Data Transmit Path

WILL NOT TRANSMIT
(SC, 4.8K).

1. SET PTT: OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS,
SET RESPONSE: 2.
SET PTT: UUT.

READ SCOPE.

oS w

1. SET TEST EQPT INPUT:
EXT.
2. USE EXT PROBE TO CHECK

XA
I\r\ .

(Sheet 1 of 6)

NOTE:

Seeg figure FO-6|for diagram

of these circuit paths.

LOGIC 0/1, 2.4 iNO
SQUARE WAVE _~
?

YES

USE EXT PROBE TO CHECK
XA7P1-7.

T: 50 ;Ls/DIV I V: 5 V/DIV.

)
}_
‘)

I
N

USE EXT PROBE TO CHECK
XA14P1-A.

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

- NO /S'fm
V p-p, 2.4 kHz
SQUARE WAVE

n

?
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27
Troubleshooting Low Speed Data Transmit Path
(Sheet 2 of 6)

©

A

< ASYMMETRIC YES /B Q
LOGIC 0/1
SQUARE WAVE SH S
? Pa
Yo 7\ YES _RSYMMETRIC SN
| WGIC 0/1
SQUARE WAVE
s E EXT PR TO CHECK 2
3 v
INO

1
/\ USE EXT PROBE TO CHECK
XA13P1-38.

ASYMMETR'C \ YES Al II'\IO Df\\AIEP‘ SI IPPI Y

LOGIC 0/1 AVUL
SQUARE WAVE (1A12) IS BAD.

~ /\
N

AUDIO CONTROL MODULE / LOGIC 0/1, 16 kHz

C)

(1A13) IS BAD. \QUARE WAVt
USE EXT PROBE TO CHECK \/
XA13P1-21.
|
l DATA RATE ADAPTER
(1A15) IS BAD.

USE EXT PROBE TO CHECK
XA13P1-23.

T
()
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2-31.

TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27

T™M 11-5820-890-30-5

Troubleshooting Low Speed Data Transmit Path

®

1. SET TEST EQPT INPUT:

YES

USE EXT_PROBE TO CHECK
XA15P1-G.

(Sheet 3 of 6)

©

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA13P1-11,

AUDIO CONTROL MODULE
(1A13) IS BAD.

YES

USE EXT PROBE TO CHECK
XA13P1-25.

10

SH 6
v

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

NO/ LOGIC O \

veQ
I TECW

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27
Troubleshooting Low Speed Data Transmit Path
(Sheet 4 of 6)

TOR: N
2. USE EXT PROBE TO AUDIO FLEX ASSEMBLY 0
CHECK XA14P1-Y. (1A16A1W3) IS BAD. LOGIC O
/ YES [TAUDIO/DATA 110 MODULE I
N LOGIC 0 (1A14) IS BAD.

AUDIO/DATA 1/0 MODULE
? (1A14) IS BAD.

USE EXT PRO
XA13P1-19.

1

\UDIO CONTROL MODUL
\LOGIC 0/ e (1A13) IS BAD.
?

e

USE EXT PROBE TO CHECK
XA14P1-J.

/\ USE EXT PROBE TO CHECK
XA12P1-1.

NO

5T \I 1

TO -6.25 V
" \
AUDIO POWER SUPPLY 725 TO -6.25 V dc

(1A12) IS BAD. 7\_ . 25V -./
USE EXT PROBE TO CHECK , \ ) /

XA14P1-V,

AUDIO CONTROL MODULE

\SHy (1A13) IS BAD.

TO CHECK

.’

f\.)
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27

TM 11-5820-890-30-5

Troubleshooting Low Speed Data Transmit Path

(7)

T

USE EXT PROBE TO CHECK
XA13P1-54.

|
I

(Sheet 5 of 6)

1. SET STIM SEL: HANDSET.
2. USE EXT PROBE TO

LoaGIC 0/1,

YES
16 kHz
SQUARE WAVE

AUDIO CONTROL MODULE
(1A13) IS BAD.

CHECK XA7P1-7.

~

e
NU

USE EXT PROBE TO CHECK
XA12P1-64.

AUDIO CONTROL MODULE
(1A13) IS BAD.

Hz
QSQUARE WAV)—_

AUDIO POWER SUPPLY
(1A12) IS BAD.

SWITCHING MODULE (1A7)
IS BAD.

e
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27

Troubleshooting Low Speed Data Transmit Path

1. SET TEST EQPT SELEC-
TOR: DMM,

2. USE EXT PROBE TO
CHECK XA13P1-56.

NO
LOGIC 0

?

YES

AUDIO CONTROL MODULE
(1A13) IS BAD.

2-128

(Sheet 6 of 6)

DATA RATE ADAPTER

| (1A15) IS BAD.

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

(9

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA15P1-C.

NO

LOGIC 1
?

YES

DATA RATE ADAPTER
(1A15) IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 28

T™M 11-5820-890-30-5

Troubleshooting COMSEC Digital Data Transmit Path

WILL NOT TRANSMITﬁ
(SC, DD, CT).
) | s
i

SET RESPONSE: 2.
9 TO 10 \

NO
(I p-p,16 kHz >

(Sheet 1 of 3)

NOTE:

Segq figure FO-11 for diagram of

these circuit paths.

SET PTT: OFF.
REMOVE UUT RT TOP

\QUAP:I;: WAV
\/

| YES
. SET PTT: OFF.

AANMN/C 11T DT TAM
REMOVE UUT RT TOP

AND BOTTOM COVERS.

SET TEST EQPT INPUT:
EXT.

USE EXT PROBE TO

CHECK XA13P1-65.

SET PTT: UUT.

T
/\
/ 970 10
V p-p, 2.4 kHz/
“N\SQUARE WAVE
\/

INO

N —

o s oW

YES

1. SET TEST EQPT SELEC-
TOR: DMM.

. USE EXT PROBE TO
CHECK XA15P1-R,

//\\

N

AND BOTTOM COVERS.
SET TEST EQPT INPUT:

CcCvT
CAL.

USE EXT PROBE TO
CHECK XA13P1-77.
SET PTT: UUT.

A

O r W N

RT CHASSIS (1A16) IS BAD.

N
NO 9 TO 10 >
V p-p, 16 kHz
_< SQUARE WAVE
? /

Y oes

RT CHASSIS (1A16) IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.

1. SET TEST EQPT SELEC-

. MAara
TOR. JIviivl.

. USE EXT PROBE TO
CHECK XA13P1-64.

Pl

LOGIC 0

\{

USE EXT PROBE TO CHECK
XA13P1-58.

IR
()
Y

N
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 28

Troubleshooting COMSEC Digital Data Transmit Path

O,

1. USE EXT PROBE TO
CHECK XA15P1-K.

QCT DAQCDAAIN. 2
oL DAOCLDODAIN., J.

N

|
e
<
~ 1 .~
IYE-S

LOGIC 1

DATA RATE ADAPTER
(1A15) IS BAD.

USE EXT PROBE TO CHECK
XA13P1-8.

N NO
>

(Sheet 2 of 3)

RT CHASSIS (1A16) IS BAD.

USE EXT PROBE TO CHECK
XA13P1-16.

|
NO ~
< LOGIC 1

AUDIO CONTROL MODULE

/1A12) IQ RAD
\IAITT) 1O ODAW.

2-130

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

N ~
\‘?r/
I

USE EXT PROBE TO CHECK
XA15P1-M.

| YES

AUDIO CONTROL MODULE

14 A 4N\ 1y A
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 28
Troubleshooting COMSEC Digital Data Transmit Path

(Sheet 3 of 3)

(3)

\|/

USE EXT PROBE TO CHECK
XA12P1-60.

AUDIO POWER SUPPLY

\i-Gi/— (1A12) IS BAD.
?

USE EXT PROBE TO CHECK
XA7P1-71.

< LOGIC 0 > RT CHASSIS (1A16) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 29

Troubleshooting Low Speed Data Receive Path
(Sheet 1 of 3)

NOTE:
WILL NOT RECEIVE Ses figure FO-6 for diagram of
\ (SC, 4.8Kj. / these circuit paths.

) 1
1
~T TN

1. REMOVE UUT RT TOP

AND BOTTOM COVERS.
2. SET TEST EQPT INPUT: EXT.
3. USE EXT PROBE TO CHECK

-

I YES

USE EXT PROBE TO CHECK
XA13P1-36. SET PTT: REF.

24kHz o >—.2)
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2-31. TROUBLESHOOTING FLOW

CHARTS. cContinued

Chart 29

TM 11-5820-890-30-5

Troubleshooting Low Speed Data Receive Path

CHECK

11 REF.

(Sheet 2 of 3)

DATA RATE ADAPTER
(1A15) IS BAD.

LOGIC 0/1, NO

£4KHZ

SQUARE WAVE

e el aTat e aayal

AUDIO CONTROL MODULE
(1A13) IS BAD.

USE EXT PROBE TO CHECK
XA14P1-J. SET PTT: REF.

USE EXT PROBE TO CHECK
XA13P1-56. SET PTT: REF.

Al

DATA RATE ADAPTER
(1A15) IS BAD.

LOGIC 0

9 7O 11

YES

V p-p, 2.4 kHz
SQUARE WAVE

AUDIO FLEX ASSEMBLY
1A16A1W3) IS BAD.

\/

INO

USE EXT PROBE TO CHECK
XA14P1-W. SET PTT: REF.

L

AUDIO CONTROL MODULE
(1A13) IS BAD.

%

USE EXT PROBE TO CHECK
XA7P1-12. SET PTT: REF.

YES
LOGIC 1

| AUDIO/DATA 1/0 MODULE

(1A14) IS BAD.

T: 0.1 ms/DIV, V: 5 V/DIV,

?
Yo

(Y | (R
LAY

LOGIC 0/1

1. SET TEST EQPT SELEC-
TOR:  DMM.

SWITCHING MODULE (1A7)
IS BAD.

NO

ASYMMETRIC
SQUARE WAVE

2. USE EXT PROBE T

CHECK XA13P1 9.
3. SET PTT: REF.

YES

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 29

Troubleshooting Low Speed Data Receive Path
(Sheet 3 of 3)

Q

1. SET TEST EQPT SELEC-

TOR: DMM.
2. USE EXT PROBE TO
CHECK XA12P1-34.

3. SET PTT: REF.
1. SET TEST EQPT SELEC- 5

TOR: DMM.
2. USE EXT PROBE TO

CHECK XA13P1-58. NO
3. SET PTT: REF. AUDIO CONTROL MODULE

(1A13) IS BAD.

YES
YES
AUDIO CONTROL MODULE USE EXT PROBE TO CHECK
(1A13) IS BAD. XA15P1-0. SET PTT: REF.
NO
YES
USE EXT PROBE TO CHECK DATA RATE ADAPTER
XA12P1-60. SET PTT: REF. (1A15) IS BAD.
NO
YES
SWITCHING MODULE (1A7) USE EXT PROBE TO CHECK
IS BAD. XA12P1-62. SET PTT: REF.
NO
NO
AUDIO POWER SUPPLY SWITCHING MODULE (1A7)
(1A12) IS BAD. IS BAD. LOGIC 1
?
YES

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 30

TM 11-5820-890-30-5

Troubleshooting Low Speed Data Receive Clock Path

WILL NOT RECEIVE
(SC, 4.8K).

1. REMOVE UUT RT TOP AND
BOTTOM COVERS.

2. SET TEST EQPT INPUT: EXT.

3. USE EXT_PROBE TO CHECK

XA14P1-F,
4. SET PTT: REF. SEE NOTE 2.
9 TO 11 YES
V p-p, 4.8 kHz
SQUARE WAVE
?

e

USE EXT PROBE TO CHECK
XA14P1-l. SET PTT: REF.
SEE NOTE 2.

LOGIC 0/1,
4.8 kHz
SQUARE WAVE

?
YES

1. SET TEST EQPT SELECTOR:
DMM.
2. USE EXT PROBE TO CHECK
XA14P1-Y,
3. SET PTT: REF. SEE NOTE 2.

PN

LOGIC 0

NO

?

YES

AUDIO/DATA 1/0 MODULE
(1A14) IS BAD.

(Sheet 1 of 1)

NOTES:

1. See| figure FO-6 ffor diagram of

these circuit paths.

2. If any of these tests fail, set PTT
switch to OFF and back to REF.

AUDIO FLEX ASSEMBLY
1A16A1W3) IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.

AUDIO CONTROL MODULE
1A13) IS BAD.

2-135



T™M 11-5820-890-30-5

2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 31
Troubleshooting COMSEC Digital Data Receive Path

(Sheet 1 of 3)

NOTE:
WILL NOT RECEIVE
C (SC, 16K, CCT). ) See| figures FO-5 and FO-11 for

diagrams of these circuit paths.
]

1. REMOVE UUT RT TOP AND
BOTTOM COVERS.

2. SET TEST EQPT INPUT: EXT.

3. USE EXT PROBE TO CHECK

XA13P1-18.
4, SET PTT: REF,

LOGIC 1/0,
8 kHz
SQUARE WAVE

~

USE EXT_PROBE TO CHECK
XA14P1-J. SET PTT: REF.

A

1
v s_g A YES [AUDIO FLEX ASSEMBLY
SQUARE WAVE (1A16A1W3) IS BAD.

?

i NO

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA13P1-14.

3. SET PTT: REF.
YES
AUDIO/DATA 1/0 MODULE
LOGIC 1 (1A14) IS BAD.
?
NO

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 31

TM 11-5820-890-30-5

Troubleshooting COMSEC Digital Data Receive Path

Q

USE EXT PROBE TO CHECK
XA13P1-76. SET PTT: REF.

BY

9 TO 11
V p-p, 8 kHz
SQUARE WAVE
?

T YeES
1. SET TEST EQPT SELEC-

. MAALL
TOR- i,

2. USE EXT PROBE TO
CHECK E33.
3. SET PTT: REF.

NO

NO

USE EXT PROBE TO CHECK
XA13P1-58. SET PTT: REF.

(Sheet 2 of 3)

RT CHASSIS (1A16) IS BAD.

RT CHASSIS (1A16) IS BAD.

N

(
I w
c

)

9 TO 11
V p-p, 16 kHz
SQUARE WAVE

NO

AUDIO CONTROL MODULE

(1A13) IS BAD.

1. SET TEST EQPT SELEC-
TOR:  SCOPE.
2. USE EXT PROBE TO

LAY s A dAMa

CHECK XA13Pi1-77.
3. SET PTT: REF.

P

SH 2

]

USE EXT PROBE TO CHECK
XA12P1-60. SET PTT: REF.

SWITCHING MODULE
(1A7) IS BAD.

i

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 31

Troubleshooting COMSEC Digital Data Receive Path

®
T

GIC 0

\ /
\?/

WI'No

(Sheet 3 of 3)

AUDIO CONTROL MODULE
(1A13) IS BAD.

AV Y oL 1 (@) un ol o g o e
AAT4FI-J. OEI FII. HEr.

USE EXT PROBE TO CHECH

T

P
/ \
/ 25 TO -

(3.

<7
\
‘Iﬁ

T PROBE TO CHECK

4 v oY DTT. (o) =g =d
I=v. oCcl Fli. ner.

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

USE EXT PROBE TO CHECK
XAi3Pi-70. SET P1

HEF.

E
|

SUPPLY

AUDIO/DATA 1/0 MODULE
(1A14) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 32
Troubleshooting FH Receive Path

(Sheet 1 of 2)

WILL NOT RECEIVE FH NOTE:
( (SC, 0.K.). w See| figure 2-1{ for diagram of
¥ ‘/

these circuit paths.

1. PRESS TIME BUTTONS
ON REF RT AND UUT RT.

N MNNAMDADE NIQNDI AVERN
& WUNIFARNC VIOFLATEW

TODs. m
| Y/

m NOY USE EXT PROBE TO CHECK

ONTROL MODULE (1A4) XA4P1-30. SET PTT: REF.

P4
=3
D

NS
3
- X
. Z
3
o]
g
¥
')

A
>
(@]
J

L)
O
.

“
@»
Qo
>
O

1. REMOVE UUT RT TOP SWITCH FLEX ASSEMBLY NO iC 1
AND BOTTOM COVERS. (1A16A1W2) IS BAD. Q )

. PULL BOTH INTERLOCK '
SWITCHES OUT. ?

. LOAD RT WITH FH DATA
(SEE OP CHECK STEP &), e

SET CAL: FCTN GEN
FREQ: 1 kHz |
CEVEL 100 s

: 100 mV p-p CONTROL MODUL
(90 TO 110 mV p-p) IS BAD ohE (A9
FUNCTION: SINE. .

5. SET CAL: OFF

STIM SEL: FCTN GEN

TEST EQPT SELECTOR:

(oY VIV]
wiviivi

TEST EQPT INPUT: EXT.

6. SET PTT: REF.
7. USE EXT PROBE TO

TN o

CHECK: XA7P1-24,

N

:bw
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Q

Troubleshooting FH Receive Path

1. SET TEST EQPT SELEC-
TOR: SCOPE.

2. USE EXT PROBE TO
CHECK XAS5P1-G.

3. SET PTT: REF.

LOGIC 0/1
ASYMMETRIC
SQUARE WAVE

Chart 32

(Sheet 2 of 2)

NO

IF/DEMODULATOR (1A8)
IS BAD.

USE EXT PROBE TO
CHECK XA7P1-35.
SET PTT: REF.

LOGIC 0/1
ASYMMETRIC
SQUARE WAVE

?

NO

SWITCHING MODULE
(1A7) IS BAD.

USE EXT PROBE TO
CHECK XA5P1-C.
SET PTT: REF.

3705
V p'pv 1 kHZ
SINE WAVE

2-140

NO

ECCM MODULE (1A5)
IS BAD.

ECCM MODULE (1AS5)
IS BAD.

USE EXT PROBE TO
CHECK XAS5P1-K.
SET PTT: REF.

NO

YES

SWITCHING MODULE
(1A7) IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 33

Troubleshooting AD2 Transmit Circuits

(Sheet 1 of 3)

WILL NOT TRANSMIT
IN AD2.
\ _/

1
. SET PTT: OFF.
2. REMOVE UUT RT TOP
AND BOTTOM COVERS.
3. SET TEST EQPT INPUT:
EXT.
4. USE EXT PROBE TO

OUCENK YA4AADY N
WILUN AA IS I-U,.

5. SET PTT: UUT.

-t

A
(o0 01N\ 0
2.4 kHz 2

TM 11-5820-890-30-5

NOTE:

Segq figure FO-6 for diagram of

these circuit paths.

O

l

USE EXT PROBE TO CHECK
XA12P1-53.

SQUARE WAVE SH 2

AUDIO POWER SUPPLY
(1A12) IS BAD.

<
m
(7]

USE EXT PROBE TO CHECK
XA13P1-21.

NO LOGIC 0/1
ASYMMETRIC
SQUARE WAVE

?

YEQ
L

LOGIC 0 AUDIO CONTROL MODULE
(1A13) IS BAD.

SWITCHING MODULE
(1A7) IS BAD.

Y

USE EXT PROBE TO CHECK
XA13P1-6.

LOGIC 0/1 4
'ASYMMETRIC o

2-141



TM 11-5820-890-30-5

2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 33

Troubleshooting AD2 Transmit Circuits

®

|
XI_PROBE TO CHECK
1-F

E
4p

USE
XA1

N,

~

(Sheet 2 of 3)

300 TO 400 NO

mV p-p, 2.4 kHz
SINE WAVE
?
\|(Es

1. SET TEST EQPT SELEC-
TOR: DMM.
. USE EXT PROBE TO

SWITCHING MODULE
(1A7) IS BAD.

CHECK XA14P1-Y,

/l\No

~

AUDIO CONTROL MODULE

N
(1A13) IS BAD

/

LOGIC 1 /_
?
Yo
]

USE EXT PROBE TO CHECK
XA14P1-K,

|

I\ES

1 54

AUDIO/DATA I/O MODULE

| (1A14) 1S BAD.

/
\

3
SH 2
N”
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 33 o
Troubleshooting AD2 Transmit Circuits

(Sheet 3 of 3)

Q

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA13P1-23.

USE EXT PROBE TO CHECK
LOGIC 0 NO | paTA RATE ADAPTER XA12P1-60.
(1A15) IS BAD. 1
?
YES o
SWITCHING MODULE LOGIC 0
USE EXT PROBE TO CHECK (1A7) IS BAD.
XA13P1-58. ?

YES

AUDIO POWER SUPP

MNIBIINT T NIV TV il U I

(1A12) IS BAD.

USE EXT PROBE TO CHECK
XA13P1-56.

DATA RATE ADAPTER
(1A15) IS BAD.

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 34

Troubleshooting AD2 Receive Circuits

WILL NOT RECEIVE IN
AD2.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.
2. SET TEST EQPT INPUT: EXT.
3. USE EXT PROBE TO CHECK
XA13P1-53.
4. SET PTT: REF.

T: 0.2 ms/DIV.] V: 8§ V/DIV,

LOGIC 0/1
ASYMMETRIC
SQUARE WAVE

USE EXT PROBE TO CHECK
XA13P1-20. SET PTT: REF.

LOGIC 0/1, NO
2.4 kHz
SQUARE WAVE

USE EX'[_PROBE TO CHECK
XA14P1-J. SET PTT: REF.

1.5 TO 2.5
V p-p, 2.4 kHz
LIGHTLY DISTORTED

YES

2-144

(Sheet 1 of 3)

SWITCHING MODULE
(1A7) iS BAD.

AUDIO FLEX ASSEMBLY
(1A16A1W3) IS BAD.

NOTE:

See figure FO-5 for diagram of

these circuit paths.

O,
|

USE EXT PROBE TO CHECK
XA7P1-12. SET PTT: REF.

NO LOGIC 0/1
ASYMMETRIC
SQUARE WAVE
?
YES

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 34
Troubleshooting AD2 Receive Circuits

(Sheet 2 of 3)

Q

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA14P1-0O.

3. SET PTT: REF.

P

NO
LOGIC 0 AUDIO CONTROL MODULE
(1A13) IS BAD.
?
YES
|
USE EXT PROBE TO CHECK
XA14P1-M. SET PTT: REF.
NO
AUDIO CONTROL MODULE
LOGIC 0 (1A13) IS BAD.
?
YES

USE EXT PROBE TO CHECK
XA14P1-Y, SET PTT: REF.

>

YES | AUDIO/DATA 110 MODULE
LOGIC 1 (1A14) IS BAD.

?

NO

AUDIO CONTROL MODULE
(1A13) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Q

Chart 34

Troubleshooting AD2 Receive Circuits

USE EXT PROBE TO CHECK
XA13P1-36. SET PTT: REF.

T: 50 us/DiV. I V: § V/IDIV.

OI®

LOGIC 0/1
ASYMMETRIC
SQUARE WAVE

1. SET TEST EQPT SELEC-

TAN. [V 1Y)
1vn. vUivivi.

2. USE EXT PROBE TO
CHECK XA15P1-0.
3. SET PTT: REF.

<o
\|/~o

USE EXT PROBE TO CHECK
XA12P1-62. SET PTT: REF.

LOGIC 1

?
YES

NO

AUDIO POWER SUPPLY
(1A12) IS BAD.
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(Sheet 3 of 3)

AUDIO CONTRO

Wi S

(1A13) IS BAD.

DATA RATE ADAPTER
(1A15) IS BAD.

SWITCHING MODULE

(1A7) IS BAD.

SWITCHING MODULE

(1A7) IS BAD.

77N\

&‘i)

1. SET TEST EQPT SELEC-
TOR: DMM.

2. USE EXT PROBE TO
CHECK XA13P1-58.

3. SET PTT: REF.

YES
1

USE EXT PROBE TO CHECK
XA12P1-60. SET PTT: REF.

LOGIC 0

=<

AUDIO POWER SUPPLY
(1A12) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 35
Troubleshooting Retransmit Circuits

(Sheet 1 of 1)

( WILL NOT \ NOTE:
RETRANSMIT. See[figure FO-9 for diagram of
\ /

these circuit paths.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.

2 QET TEQT ENDT INDIIT: EYT
OCT 10O C\Wiri1 niwrui. EAT.

SET TEST EQPT SELECTOR:
DMM.
SET UUT RT: FCTN: RXMT.
. USE EXT PROBE TO CHECK
XA7P1-44,

NO
( N > SWITCH FLEX ASSEMBLY

(1A16A1W2) IS BAD.

& w
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 36
Troubleshooting Receiver Sensitivity

(Sheet 1 of 2)

ﬂECEIVE SENSITIVITY . e
\'S LOW (‘?5 dBm). / of these circuit paths.
I 2. WAVEFORM 1:

1. REMOVE UUT RT TOP
AND BOTTOM COVERS. T ™

2. DISCONNECT RF lf kY
ANTENNA CABLE FROM ] \ 1
IMPEDANCE MATCHING
NETWORK (1A1) (CON- 1 A
NECTOR AT TOP OF RT). le— 1 me —-l

3. DISCONNECT TEST

MAADIE AT INIT DT AMT
UADLED Al UULI NI AN

CONNECTOR AND

CONNECT IT TO

IMPEDANCE MATCHING

NETWNDK /1A 1 v wuroe

INL I VVUTUN (1A vwihikno I

RF ANTENNA CABLE

WAS REMOVED. N

4. READ SCOPE.
IMPEDANCE MATCHING  |YES 14 TO 20 V p-p
//k\ NETWORK (1A1) IS BAD. %ZE{:‘STQA ;}/
14 TO 20 V p-
< WAVEFORM 1 YES| RT FRONT PANEL ASSEMBLY ~N
IS BAD. NO
(SEE NOTE 2)
’ 1. DISCONNECT TEST
NO CABLE FROM EXCITER/
| POWER AMPLIFIER (1A11)

AMIF PFEAAANIEAT A

ANUD REUUNNEU 1 HF

1. DISCONNECT RF CABLE OABLE W1 0 EXGITER/
1W1 FROM EXCITER/ S OWER AMPLES
POWER AMPLIFIER (1A11). ) | (1A11).

2. CONNECT TEST CABLE + SET SIGNAL GENERATOR:

LEVEL: -§7 dBm.
ATTACHED AT IMPEDANCE 3. DISCONNECT RF CABLE

MATCHING NETWORK (1A1)
TO EXCITER/POWER 1W2 FROM TUNER/MIXER

AMPLIFIER (1A11) WHERE A Vow
4. UUININECU I ICOl UADLE 1V
EE.C:\ABLE 1W1 WAS TUNER/MIXER (1A9).

HREMUVED.

3. READ SCOPE. 5. READ SCOPE.

i J\
(1) (
N

wn
Lo

XY
—”’

(
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 36

T™M 11-5820-890-30-5

Troubleshooting Receiver Sensitivity

14 TO 20 V p-p
WAVEFORM 1
(SEE NOTE 2)
?

YES

NO

—

. REMOVE RF CABLE 1W3.

. SET RF SWITCH: 1.

. CONNECT DMM TO RF
DET WITH RF PROBE.

4. ATTACH TEST CABLE TO

SYNTHESIZER (1A10)
WHERE RF CABLE 1W3

(Sl te L BN

WAS REMOVED.
5. READ DMM.

W N

(Sheet 2 of 2)

Q

1. INSTALL RF CABLE 1W3
THAT WAS REMOVED.
2. RECONNECT RF CABLE

EXCITER/POWER AMPLIFIER
(1A11) 1S BAD.

1W2 TO TUNER/MIXER
(1A9).

3. DISCONNECT RF CABLE

1W4 FROM IF/DEMODULA-
TOR (1A8).
4. CONNECT TEST CABLE TO
IF/DEMODULATOR (1A8).
5. SET SIGNAL GENERATOR:
FREQ: 12.5 MHz
LEVEL: -91 dBm.
. SET RF: 4.
. SET TEST EQPT INPUT: EXT.
SET TEST EQPT SELECTOR:
SCOPE.
SET LOAD: OFF.
. USE EXT PROBE T
XABP1-M.

~N o

o o

a el lotalVd
U UHEURK

IF/DEMODULATOR (1A8)
IS BAD.

3.5TO5Vp-p
WAVEFORM 1
(SEE NOTE 2)

TUNER/MIXER (1A9)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 37

Troubleshooting Receiver Sensitivity

RECEIVE SENSITIVITY
IS LOW (-86 dBm).

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.

2. DISCONNECT RF CABLE
1W1 FROM EXCITER/
POWER AMPLIFIER (1A11).

3. DISCONNECT TEST CABLE
AT UUT RT ANT CONNEC-
TOR AND CONNECT IT TO
EXCITER/POWER
AMPLIFIER (1A11) WHERE
RF CABLE 1W1 WAS
REMOVED.

4. READ SCOPE.

[

/ozm YES

WAVEFORM 1
(SEE NOTE 2)
?

N

1. DISCONNECT TEST CABLE
FROM EXCITER/POWER
AMPLIFIER (1A11) AND
RECONNECT RF CABLE
1W1 TO EXCITER/POWER
AMPLIFIER (1A11).

2. SET SIGNAL GENERATOR:

LEVEL: -87 dBm.

NICCNONNENT DE NAQIE
- WIOVUININCL T NP UADLE

1W2 FROM TUNER/MIXER
(1A9).

CONNECT TEST CABLE TO
TUNER/MIXER (1A9)
WHERE RF CABLE 1W2
WAS REMOVED.

5. READ SCOFPE.

w

»

2-150

(Sheet 1 of 2)

IMPEDANCE MATCHING
NETWORK (1A1) IS BAD.

1. Seeg figure FO-1
of these circuit
2. WAVEFORM 1:

S.

for diagram
paths.

I\

ke e —



2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 37

TM 11-5820-890-30-5

Troubleshooting Receiver Sensitivity

(Sheet 2 of 2)

EXCITER/POWER AMPLIFIER
(1A11) IS BAD.

®

REMOVE RF CABLE 1W3.
SET RF SWITCH: 1.

ONONNEAT MAL
CVUNNEWI UIVIIVI IU l'\l'

DET WITH RF PROBE.
ATTACH TEST CABLE TO
SYNTHESIZER (1A10)

WHIEDIE N NAADIE 4\
ywricnc nr UVADLC IVVO

WAS REMOVED.
5. READ DMM.

WA —

>

I
|
J§

1

1. INSTALL RF CABLE 1W3
THAT WAS REMOVED.
2. RECONNECT RF CABLE

4\AIN T TIIMICR/ANVER
VW2 11U FUNCRVIVIIAT R

(1A9).

3. DISCONNECT RF CABLE
1W4 FROM IF/DEMODULA-
TOR (1A8).

4. CONNECT TEST CABLE TO
IF/DEMODULATOR (1A8).

5. SET SIGNAL GENERATOR:

FREQ: 12.5 MHz

LEVEL: -91 dBm.

6. SET RF SWITCH: 4,

7. SET TEST EQPT INPUT:

cyYT
CAL.

8. SET LOAD: OFF.
9. USE SCOPE TO CHECK

SYNTHESIZ
IS BAD.

:—L
(=}
=

XA8P1-M.

IF/DEMODULATOR (1A8)
IS BAD.

TUNER/MIXER (1A9)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 38
Troubleshooting Holding Battery Circuitry
(Sheet 1 of 1)

1. REMOVE UUT RT TOP

ANMY DATTNLA NANV/EDC
AU DU TUIVE ULWUYLNO.

2. SET TEST EQPT INPUT:

EXT.
SET TEST EQPT SELEC-
TOR: DMM.
3. USE EXT PROBE TO

CHECK E70.

1
N

/ \ Cims eixim o
\4,0 TO 6.8 V dc /— HOLDING BAT

~
USE EXT PROBE TO CHECK
XA4P1-9,

| YES

" CONTROL MODULE (1A4) IS
BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

WILL NOT RECEIVE
(SC, AUDIO).

w

on

. REMOVE UUT RT TOP

AND BOTTOM COVERS.

. SET SIGNAL GENERATOR:

FREQ: 30 MHz
(29.9 TO 30.1 MH2)
LEVEL: +10 dBm
MOD: OFF.

NI ANT N AAR -

. DISCONNECT RF CABLE

1W2 FROM TUNER/MIXER
(1A9).

. CONNECT SIGNAL

GENERATOR DIRECTLY
TO UUT RT ANT
CONNECTOR.

. CONNECT SCOPE WITH

X10 PROBE DIRECTLY TO
RF CABLE 1W2
(LOOSE END).

QLT DE QWAT

L. A
« QT N ovviioun. “.

.05 us/DIV.

V: 0.2 V/DIV.

@

SIGNAL PRESENT

Teo

YES

-

. REMOVE RF CABLE 1W2.
. CONNECT SCOPE WITH

X10 PROBE DIRECTLY TO
EXCITER/POWER AMPLI-
FIER (1A11) WHERE RF
CABLE 1W2 WAS
REMOVED.

A

1
SH 1

Chart 39

Troubleshooting Receive SC Path

(Sheet 1 of 1)

RF CABLE 1W2 IS BAD.

TM 11-5820-890-30-5

SIGNAL PRESENT

EXCITER/POWER AMPLIFIER

(1A11) IS BAD.

TUNER/MIXER (1A9)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

WILL NOT TRANSMIT)
FH (SC, O.K.).

. SET PTT: OFF.
2. PRESS TIME BUTTONS

I VUl o) =f =f AN 11T OT

nT A
UN RCr il ANU UUI i,

3. COMPARE DISPLAYED
TODs.

A
o

Py

Chart 40
Troubleshooting FH Circuits

(Sheet 1 of 2)

o

WITHIN 4 s OF
EACH OTHER

CONTROL MODULE (1A4)
IS BAD.

1. REMOVE UUT RT TOP
AND BOTTOM COVERS.

RT CHASSIS (1A16) IS BAD.

2. SET TEST EQPT SELEC-
TOR:  SCOPE.
SET TEST EQPT INPUT:
EXT.

. SET MODE: FH.

4. USE EXT PROBE TO

CHECK XA7P1-24.

w

NO
LOGIC 1

N~

YES

USE EXT PROBE TO CHECK
XA5

T DTT. 1T
P rii. UuUlil.

2-154

NOTE:

Sed figure 2-10l for diagram of

these circuit paths.

USE EXT PROBE TO CHECK
XA4P1-30.

B

LOGIC 1

NO

?

l YES

CONTROL MODULE (1A4)
IS BAD.




2-31. TROUBLESHOOTING FLOWCHARTS. Continued

NO
LOGIC 1
?
YES
USE EXT PROBE TO CHECK
XA5P1-A.
LOGIC 0/1 NO

ASYMMETRIC
SQUARE WAVE

?

USE EXT PROBE TO CHECK
XA7P1-26.

Chart 40
Troubleshooting FH Circuits

(Sheet 2 of 2)

SWITCHING MODULE
(1A7) 1S BAD.

ECCM MODULE (1A5)
IS BAD.

2703V pp
WAVEFORM

SWITCHING MODULE
(1A7) IS BAD.

?

ECCM MODULE (1AS5)
IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

( DIM CONTROL DOESj
NOT OPERATE.
T — -

e

AND BOTTOM COVERS.
S T EQPT INPUT:

EXT.

SET TEST EQPT SELEC-
TOR: DMM.

m
—
-
m
92]

. USE EXT PROBE TO

CHECK XA16J1-S,
WHILE ADJUSTING THE

DIM CONTROL CCW AND

2.5TO 3.5V dc
CwW: NO

—IC

6.5 TO 7.0V dc
?

‘Fes
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Chart 41

Troubleshooting DIM Control

(Sheet 1 of 1)

SWITCH FLEX ASSEMBLY
(1A16A1W2) IS BAD.
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2-31. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 42
Troubleshooting Transmit Circuit
(Sheet 1 of 1)

RF POWER OUTPUT IS
INCORRECT IN PA.

-

. SET PTT: OFF.

2. REMOVE UUT RT TOP
AND BOTTOM COVERS.

3. SET TEST EQPT INPUT:

EXT.
SET TEST EQPT SELEC-
TOR: DMM.

4. USE EXT PROBE TO
CHECK XA4P1-36.

5. SET PTT: UUT.

6. READ DMM.

NO
SWITCH FLEX ASSEMBLY

LOGIC 1 (1A16A1W2) IS BAD.

?

YES

CONTROL MODULE (1A4)
IS BAD.
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Section IV. MAINTENANCE PROCEDURES

Subject Para Page
GENEral . . o 2-32 [2-158
Operational ChECK . . . ...ttt e 2-33
Repair Procedures . . .. ... 2-3 2-158
Replacement of RECOVEIS.. . . . . oot e 2-3
Replacement of Modules 1A2, 1A6, 1A7, 1A12, 1A13, 1A14, and 1A15 . ... ... ... ..
Replacement of impedance Matching Network (1A1) . .. ... ... .. ... ... 2-37 2-162
Replacement of Power Supply (1A3) . . ..o oot e [2-38
Replacement of ECCM Module (1A5) . . . ..ottt e e e 2-39
Replacement of Control Module (1A4) . . .. ...t 2-165
Replacement of IF/Demodulator (1A8) . . . . . . .. 2-41
Replacement of Tuner/Mixer (LA9) . . . . . i e et e e e e 2-42] [2-167
Replacement of Synthesizer (1AL10) . . .. ... [2-43]
Replacement of Exciter/Power Amplifier (LAL11) . . .. ... ot e [2-44]
Replacement of RF Cables 1W1 through IW5 . . ... .. ... . . [2-45
Replacement of RT Chassis (LAL6) . . . ..o i vttt e e e e [2-46] 2-171
Replacement of Data Entry Keyboard . . .. ... [2-47]
Replacement of Threaded Screw INSEIMS . . . ... ..t [2-48
Replacement of RT Front Panel Assembly . . ... ... ... . . . . 49 [2-177
Replacement of Display Circuit Card Assembly . .. .......... . ... ... ... ... .. .... [2-50]
Replacement of Audio Flex Assembly . . . ... ... 2-51
Replacement of Switch Flex Assembly . . . ... ... ... . ... . . . . . [2-52] [2-184]
Replacement of Front Panel. . .. ... ... . (2187
Replacement of Observation Window . . . . ... .. . . . . . [2-54]

2-32. GENERAL.

This section includes the operational check and the repair procedures. The operational check is used to verify
the operation of a repaired RT. It is also used to verify the symptom of a faulty RT. It will identify the
troubleshooting chart to be used. When a bad module is identified, replace it using the procedures in this
section.

2-33. OPERATIONAL CHECK.
Perform the operational check in[paragraph 2-29]{page 2-30) to verify correct RT operation.
2-34. REPAIR PROCEDURES.
Repair of the RT consists of replacing a bad module. A module is replaced by removing it and installing a good
module. Procedures for doing this follow.
a. General Instructions. The following instructions apply to all repair tasks.

1. Set RT FCTN switch to STW.
Remove any cables connected to the RT.

2
3. inspect the RT for damage. Repair any obvious physical damage.
4

Use the module extractor to remove the circuit card assemblies. It is included in the maintenance
tool kit. It is used as follows:

a) Locate the module to be removed.
b) Hook the module extractor through the two holes in the top corners of the module.

c¢) Hold the module extractor with one hand. Place the other hand on the RT with the fingers of that
hand resting on top of the module to be removed.

d) Pull steadily with the module extractor until the module connector is free of the parent board.
e) Remove the module.
f)  Unhook the module extractor from the module.
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2-34. REPAIR PROCEDURES. Continued

a. General Instructions. Continued

5. Handle all modules carefully.

T™M 11-5820-890-30-5

6. Before installing a module, check the connector for bent or broken pins. Do not install if damaged..

7. Perform the operational check.

b. Repair Precautions.

STATIC SENSITIVE

CAUTION

STATIC SENSITIVE

Static electricity can damage the RT modules. Ground the RT and all tools before removing a
module. Use a grounded wrist strap when handling a module.

Steps marked with must be performed exactly as written. They are critical in maintaining

the nuclear hardness of the RT. Seals must not be damaged. All screws must be torqued to the
limits specified in the replacement procedures.

2-35. REPLACEMENT OF RT COVERS.

a. Removal and Installation of Top Cover.

Tools:
Flat tip screwdriver
Torque screwdriver
ITEM ACTION REMARKS
REMOVAL
a. RT Set on work surface with top side up.

b. 11 captive screws

c. Top cover
INSTALLATION

d. Top cover

e. 11 captive

SCrews

Use flat tip screwdriver. Fully loosen.
Lift free from RT.

Set in place on RT.

Thread and tighten. Use torque screw-
driver. Torque screws to 8 to 10 in-lb.
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2-35. REPLACEMENT OF RT COVERS. Continued

b. Removal and Installation of Bottom Cover.

Tools:
Flat tip screwdriver
Torque screwdriver
ITEM ACTION REMARKS
REMOVAL
a. RT Place on work surface with bottom
side up.
b. 13 captive Use flat tip screwdriver. Fully loosen.
screws
c. Bottom cover Lift free from RT.
INSTALLATION
d. Bottom cover Set in place on RT.
e. 13 captive Thread and tighten. Use torque screw-
screws driver. Torque screws to 8 to 10 in-lb.

2-36. REPLACEMENT OF MODULES 1A2, 1A6, 1A7, 1A12, 1A13, 1A14, and 1A15.

This procedure is for replacement of the following modules.

Remote I/O Module (1A2)
Two-Wire Interface (1A6)
Switching Module (1A7)
Audio Power Supply (1A12)
Audio Control Module (1A13)
Audio Data I/O Module (1A14)
Data Rate Adapter (1A15)

[Figure 2-15]shows the locations of these modules.

Tools:

Flat tip screwdriver
Module extractor
Torque screwdriver

References:

[Paragraph 2-35a for removal and installation of top cover.

[Paragraph 2-34]a for use of module extractor.

ITEM ACTION REMARKS
REMOVAL
a. Top cover Remove. Refer tol paragraph 2-35 for
removal of top cover.
b. Module Hook module extractor to module. Refer tolparagraph 2-34 for

use of module extractor.

c. Module Pull free of RT.
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2-36. REPLACEMENT OF MODULES 1A2, 1A6, 1A7, 1A12, 1A13, 1A14, and 1A15. Continued

ITEM ACTION REMARKS
INSTALLATION
d. Module Check connector location and place

module in card guide. Press down to
fully seat module connector.

o Top cover Install. Refer to[ paragraph 2-35 for
installation of top cover.

POWER SUPPLY (1A3)

EXCITER/POWER AMPLIFIER (1A11)
SYNTHESIZER (1A10)
/ TUNER/MIXER (1AS)

/o> o0

O / I_F / . DATA RATE ADAPTER (1A15)
W7/ / /
d
WP(/ AUDIO DATA I/0 MODULE (1A14)
-
1
= F—' }_ /

I ||~ AUDIO CONTROL MODULE (1A13)
= |

AUDIO POWER SUPPLY (1A12)

[ A 1
A
ES

A
1
=
/
[
[

/
]

M r—— e ~\ ~ \
V).f é N [ ~—| d — * IF/DEMODULATOR (1A8)
L e

e 1 T O
T
q:_ T [~ SWITCHING MODULE (1A7)
i\'— \
E——— ——
E ] [ [ 1 Ny T~ ™ TWO-WIRE INTERFACE (1A6)
N N ! I~
N O 0 \ ™~ ECCM MODULE
o (1A5)
@) \\_o o) T~

}E AN § —1— "™~ CONTROL MODULE (1A4)

REMOTE 1/0 MODULE (1A2)

IMPEDANCE MATCHING NETWORK (1A1)
RF CABLE TO ANTENNA CONNECTOR
EL7XL1016A
Figure 2-15. RT Module Locations.
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2-37. REPLACEMENT OF IMPEDANCE MATCHING NETWORK (1A1).

Tools:

Flat tip screwdriver
Module extractor

Round nose pliers
Torque screwdriver

References:

[Paragraph 2-34]|for use of module extractor.
Paragraph 2-35|for removal and installation of RT covers.
Figure 2-15|for module and cable locations.

ITEM

ACTION

REMARKS

REMOVAL

a. RT bottom cover
b. RF cable (1W1)
c. RT top cover

d. RF cable

e. Impedance matching
network

INSTALLATION

f. RF cable
g. Impedance matching
network

h. RF cable

i. RT top cover

j. RFcable (1W1)

k. RT bottom cover

2-162

Remove.

Use round nose pliers. Remove from
impedance matching network (1A1).

Remove.

Remove end connected to impedance
matching network.

Use module extractor. Pull free from RT.

Hold away from module location.

Check connector location and place in
card guide. Press down to fully seat
connector.

Attach to connector on impedance
matching network.

Install.

Attach to impedance matching network.

Install.

Refer tolparagraph 2-35 for

removal of bottom cover.

Sed_figure 2-15] for module

location.

Refer to[ paragraph 2-35 for

removal of top cover.

Sed figure 2-15 for cable

location.

Refer tol paragraph 2-34 for

use of module extractor.

Refer tolparagraph 2-35 for

installation of top cover.

Refer tolparagraph 2-35|
for installation of bottom
cover.



2-38. REPLACEMENT OF POWER SUPPLY (1A3).

Tools:

Flat tip screwdriver

Module extractor

Torque screwdriver

References:

Paragraph 2-34]for use of module extractor.

[Paragraph 2-35]|for removal and installation of RT covers.
[Figure 2-15] for module locations.

[Figure 2-16] for screw locations.

TM 11-5820-890-30-5

ITEM

ACTION

REMARKS

REMOVAL

a. RT bottom cover
b. Two screws
c. RT top cover

d. Power supply

INSTALLATION

e. Power supply

f. Two screws

g. RT bottom cover

h. RT top cover

Remove.
Use flat tip screwdriver. Remove and re-
tain two screws securing power supply.

Remove.

Using module extractor, remove from RT.

Check connector location and insert power
supply. Press down to seat fully.

Refer tol paragraph 2-35 for

removal of bottom cover.

Sed_figure 2-16 for screw
locations.

Refer to[ paragraph 2-35 for

removal of top cover.

Refer to[ paragraph 2-34 for

use of module extractor.
Sed_figure 2-15] for module
location.

Use flat tip screwdriver. Install two retained These were removed in

SCrews.

Install.

Install.

step b.

Refer to[paragraph 2-35
for installation of bottom
cover.

Refer tol paragraph 2-33 for

installation of top cover.
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2-38. REPLACEMENT OF POWER SUPPLY (1A3). Continued

~@le—
&

EXCITER/POWER AMPLIFIER
ACCESS OPENING
/

o\

EXCITER/POWER AMPLIFIER
MOUNTING SCREWS

\

N POWER SUPPLY SCREWS

3
\°‘¢ '-\i/' ] ; %

|

H
‘/ L EL7XL1017

Figure 2-16. Module Screw Locations.

2-39. REPLACEMENT OF ECCM MODULE (1A5).

Tools:
Flat tip screwdriver
Module extractor
Torque screwdriver
References:
[Paragraph 2-34]for use of module extractor.
[Paragraph 2-35]for removal and installation of RT top cover.
ITEM ACTION REMARKS
REMOVAL
a. RT top cover Remove. Refer to_paragraph 2-35 for
removal of top cover.
b. ECCM module Use module extractor. Remove from RT. Refer to_paragraph 2-34 for
use of module extractor.
c. Control module Press down to reseat.
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2-39. REPLACEMENT OF ECCM MODULE (1A5). Continued

TM 11-5820-890-30-5

ITEM ACTION REMARKS
INSTALLATION CAUTION
d. ECCM module Check connector location and place in Carefully aline ECCM mod-

card guide. Press down until ECCM mod-
ule connector touches control module
connector. Carefully aline ECCM module
with control module. Press down to fully
seat both connectors.

e. RT top cover Install.

2-40. REPLACEMENT OF CONTROL MODULE (1A4).

ule with control module to
avoid connector damage.

Refer tol_paragraph 2-35 for

installation of top cover.

Tools:
Flat tip screwdriver
Module extractor
Torque screwdriver
References:
[Paragraph 2-341for use of module extractor.
Paragraph 2-35|for removal and installation of RT top cover.
Paragraph 2-39]|for removal and installation of ECCM module.
ITEM ACTION REMARKS
REMOVAL
a. RT top cover Remove. Refer tolparagraph 2-35 for
removal of top cover.
b. ECCM module Remove. Refer to| paragraph 2-39 for
removal of ECCM module.
c. Control module Use module extractor. Remove from RT. Refer to_paragraph 2-34 for
use of module extractor.
INSTALLATION
d. Control module Check connector location and place in
card guide. Press down to fully seat
connector.
e. ECCM module Install. Refer to[paragraph 2-39

f. RT top cover Install.

for installation of ECCM
module.

Refer tol paragraph 2-35 for

installation of top cover.
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2-41. REPLACEMENT OF IF/DEMODULATOR (1AS8).

Tools:

Flat tip screwdriver

Module extractor

Round nose pliers
Torque screwdriver

References:

[Paragraph 2-34]for use of module extractor.
[Paragraph 2-35] for removal and installation of RT covers.

[Figure 2-15] for module location.
Figure 2-17{for location of RF cables.

ITEM

ACTION

REMARKS

REMOVAL

a. RT bottom cover
b. RF cable (1W4)
c. RT top cover

d. IF/demodulator

INSTALLATION

e. IF/demodulator

f. RF cable (1W4)

g. RT bottom cover

h. RT top cover

2-166

Remove.

Use round nose pliers. Disconnect from
IF/demodulator.

Remove.

Use module extractor. Remove from RT.

Check connector location and place in
card guides. Press down to fully seat
connector.

Use round nose pliers. Connect to
IF/demodulator.

Install.

Install.

Refer to_paragraph 2-35 for
removal of bottom cover.

Sed _figure 2-17| for cable

location.

Refer to_paragraph 2-35 for
removal of top cover.

Refer to paragraph 2-34 for
use of module extractor.

See figure 2-15| for module
location.

Sed_figure 2-17] for cable

location.

Refer tolparagraph 2-35|
for installation of bottom
cover.

Refer to[paragraph 2-35 for
installation of top cover.



2-41. REPLACEMENT OF IF/DEMODULATOR (1A8). Continued
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)
1W5
/
| __— w3
[T 1W2
/ T~ w4
N ) S—— Y
; 1] S
10 U @ —— //
C 1 ] '
L
EL7XL1018
Figure 2-17. RF Cable Locations.
2-42. REPLACEMENT OF TUNER/MIXER (1A9).
Tools:
Flat tip screwdriver
Round nose pliers
Module extractor
Torque screwdriver
References:
Paragraph 2-34|for use of module extractor.
[Paragraph 2-35|for removal and installation of RT covers.
[Eigure 2-151 for module location.
[Figure 2-171for location of RF cables.
ITEM ACTION REMARKS
REMOVAL

a. RT bottom cover

b. RF cables (1W2, 1W3,
and 1W4)

Remove.

Use round nose pliers. Disconnect from
tuner/mixer.

Refer tol paragraph 2-35 for

removal of bottom cover.

Sed_figure 2-17] for cable

locations.
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2-42. REPLACEMENT OF TUNER/MIXER (1A9). Continued

ITEM ACTION

REMARKS

REMOVAL Continued

c. RT top cover Remove.

d. Tuner/mixer

INSTALLATION

e. Tuner/mixer Check connector location and place in
card guides. Press down to fully seat

connector.

f. RF cables (1W2, 1W3,
and 1W4)

g. RT bottom cover Install.

Use round nose pliers. Connect to
tuner/mixer.

h. RT top cover Install.

2-43. REPLACEMENT OF SYNTHESIZER (1A10).

Tools:

Flat tip screwdriver
Round nose pliers
Module extractor

Torque screwdriver

References:

Paragraph 2-34]for use of module extractor.

[Paragraph 2-35| for removal and installation of RT covers.
Figure 2-17|for location of RF cables.

Use module extractor. Remove from RT.

Refer to paragraph 2-35 for
removal of top cover.

Refer tolparagraph 2-34 for

use of module extractor.

Seq_figure 2-15| for module

location.

Sed_figure 2-17] for cable

locations.

Refer to[paragraph 2-35]
for installation of bottom
cover.

Refer to[paragraph 2-35 for

installation of top cover.

ITEM ACTION

REMARKS

REMOVAL

a. RT bottom cover Remove.

Use round nose pliers. Disconnect from
synthesizer.

b. RF cables (1W3 and 1WS5)

c. RT top cover Remove.
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Refer to[paragraph 2-35 for

removal of bottom cover.

Sed_figure 2-17] for cable

locations.

Refer to| paragraph 2-35 for

removal of top cover.




2-43. REPLACEMENT OF SYNTHESIZER (1A10). Continued
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ITEM ACTION

REMARKS

REMOVAL Continued

d. Synthesizer Use module extractor. Remove from RT.

INSTALLATION

Check connector location and place in
card guides. Press down to fully seat
connector.

e. Synthesizer

f. RF cables (1W3 and 1WS5) Use round nose pliers. Connect to

synthesizer.

g. RT bottom cover Install.
h. RT top cover Install.

2-44. REPLACEMENT OF EXCITER/POWER AMPLIFIER (1A11).

Tools:

Flat tip screwdriver
Round nose pliers
Torque screwdriver

References:

[Paragraph 2-35|for removal and installation of RT covers.
Figure 2-17|for location of RF cables.
[Figure 2-16]for location of screws and access opening.

Refer tol paragraph 2-34] for

use of module extractor.

Sed_figure 2-17| for module

location.

See _figure 2-17| for cable

locations.

Refer to[paragraph 2-35]
for installation of bottom
cover.

Refer to_ paragraph 2-33 for

installation of top cover.

ITEM ACTION

REMARKS

REMOVAL

a. RT bottom cover Remove.

Disconnect from exciter/power amplifier.

=

RF cables (1W1, 1W2,
and 1W5)

c. Four screws Use flat tip screwdriver. Remove and re-
tain four screws securing exciter/power

amplifier.

d. RT top cover Remove.

Refer to[ paragraph 2-35 for

removal of bottom cover.

Sed_figure 2-17 for cable

locations.

There may be only two
screws securing the excit-
er/power amplifier. If so,
there will only be two

screw holes in the RT
chassis. Se¢ figure 2-16l
for screw locations.

Refer to_paragraph 2-35 for

removal of top cover.
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2-44. REPLACEMENT OF EXCITER/POWER AMPLIFIER (1A11). Continued

ITEM ACTION

REMARKS

REMOVAL Continued

Push from bottom and remove exciter/
power amplifier.

e. Exciter/power amplifier

INSTALLATION

Check connector location and install.
Press down to fully seat connector.

f. Exciter/power amplifier

g. Four screws Thread and tighten four retained screws.
Use torque screwdriver. Torque screws to

8 to 10 in-lb.

h. RF cables (1W1, 1W2, Attach to exciter/power amplifier.

and 1W5)

i RT bottom cover

Install.

Install.

j. RT top cover

2-45. REPLACEMENT OF RF CABLES 1W1 THROUGH 1Ws5.

Tools:

Diagonal cutting pliers
Flat tip screwdriver
Round nose pliers
Torque screwdriver

References:

[Paragraph 2-35] for removal and installation of RT covers.

[Eigure 2-171for location of RF cables.

Sed figure 2-18 for location

of access opening.

Sed figure 2-16| for screw

locations.

Sed_figure 2-17] for cable

locations.

Refer tol_paragraph 2-35
for installation of bottom
cover.

Refer to[ paragraph 2-35 for

installation of top cover.

ITEM ACTION

REMARKS

REMOVAL

a. RT bottom cover Remove.

b. Cable ties Use diagonal cutting pliers. Cut any cable
ties securing the RF cable.

c. RF cable
and pull to disconnect at each end.

INSTALLATION

d. RF cable Use round nose pliers. Push each end of
new cable onto its connector.

e. RF cable If necessary, secure with new cable tie.

Trim excess off the cable tie.
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Refer to[ paragraph 2-35 for

removal of bottom cover.

Use round nose pliers. Locate proper cable Sed_figure 2-17] for cable

location.

Sed_figure 2-17] for cable
location.
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2-45. REPLACEMENT OF RF CABLES 1W1 THROUGH 1WS. Continued

ITEM

ACTION

REMARKS

INSTALLATION Continued

f. RT bottom cover

Install.

2-46. REPLACEMENT OF RT CHASSIS (1A16).

Refer tolparagraph 2-35
for installation of bottom
cover.

Tools:

Flat tip screwdriver

Module extractor

Round nose pliers

Diagonal cutting pliers

Torque screwdriver

Cross tip screwdriver
References:

[Paragraph 2-34|for use of module extractor.

[Paragraph 2-35|for removal and installation of RT covers.

[Paragraphs 2-36l through 2-44 for removal and installation of all RT modules.

[Paragraph 2-451for removal and installation of RF cables.

[Paragraph 2-49|for removal and replacement of RT front panel.

Figure 2-15|for location of RT modules.

Figure 2-17|for location of RF cables.

ITEM ACTION REMARKS

REMOVAL

a. RT top cover
b. RT bottom cover

c. Two hub cover captive
screws

d. Hub cover
e. Cable ties

f. RF cables (1W1 through
1W5)

g. Modules (1Al through
1A15)

Remove and retain.

Remove and retain.

Use flat tip screwdriver. Fully loosen.

Remove and retain.

Use diagonal cutting pliers. Remove any
cable ties securing RF cables.

Use round nose pliers. Remove and
retain all RF cables.

Where necessary, use module extractor,
round nose pliers, and flat tip screw-
driver. Remove and retain all modules.

Refer to[ paragraph 2-35| for

removal of top cover.

Refer to_paragraph 2-39 for

removal of bottom cover.

Refer toparagraph 2-45

for removal of RF cables.
Seq_figure 2-17| for cable

locations.

Refer to paragraph 2-34 for

use of module extractor.

Refer to| paragraphs 2-36

through 2-44 for removal of

modules. Seq figure 2-15

for module locations.
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2-46. REPLACEMENT OF RT CHASSIS (1A16). Continued

ITEM

ACTION

REMARKS

REMOVAL Continued

h. RT front panel assembly

i. Seal screw

j. COMSEC connector cover

k. COMSEC connector align-
ment plate

INSTALLATION

COMSEC connector align-
ment plate

m. COMSEC connector cover

[y

<

Seal screw

RT front panel assembly

Modules (1Al through
1A15)

RF cables (1W1 through
1W5)

Cable ties

Hub cover

Two hub cover captive
screws

. RT bottom cover

: RT top cover
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Use flat tip screwdriver. Remove and
retain.

Use flat tip screwdriver. Remove and
retain.

Use cross tip screwdriver. Remove and
retain screw, flat washer, lockwasher,
and cover.

Use cross tip screwdriver. Remove and
retain screw, flat washer, lockwasher,
and alignment plate.

Use cross tip screwdriver. Install retained
screw, flat washer, lockwasher, and align-
ment plate.

Use cross tip screwdriver. Install retained
screw, flat washer, lockwasher, and cover.

Use flat tip screwdriver. Install retained
seal screw.

Use flat tip screwdriver. Install retained
RT front panel assembly.

Where necessary, use round nose pliers
and flat tip screwdriver. Install all modules.

Use round nose pliers. Install all retained
RF cables.

Install cable ties at locations where
removed.

Set retained hub cover in place on chassis.

Use flat tip screwdriver. Thread and tighten.

Install.

Install.

Refer tol paragraph 2-49 for

removal of RT front panel.

Refer to[paragraph 2-49|
for installation of RT front
panel.

Refer to[paragraphs 2-36
through 2-44 for installation

of modules. Sed_figure]
for module locations.

Refer to paragraph 2-43 for

installation of RF cables.

Sed_figure 2-17] for cable

locations.

These were removed in
step e.

Refer to[ paragraph 2-35|
for installation of bottom
cover.

Refer to| paragraph 2-35 for
installation of top cover.




2-47. REPLACEMENT OF DATA ENTRY KEYBOARD.

Tools:

Needle nose pliers
Cross tip screwdriver

Expendable supplies:

Silicone compound

References:

Figure 2-18|for location of screws.

TM 11-5820-890-30-5

ITEM ACTION REMARKS
REMOVAL
a. RT Stand on work surface with front panel
up.
b. Four screws and flat Use cross tip screwdriver. Remove and Sed_figure 2-18 for screw
washers retain four screws and flat washers locations.
securing keyboard to front panel.
c. Keyboard Pull keyboard straight out from front
panel.
d. Sealing gasket Carefully remove from front panel with
needle nose pliers. Clean any remaining
silicone compound from front panel.
INSTALLATION
e. Sealing gasket Apply silicone compound to gasket.
CAUTION
The connector pins on the back of the keyboard are long and easily
bent. Carefully aline the keyboard with its mounting screw holes.
Insert the keyboard slowly and carefully until the pins are fully seated.
f. Keyboard Aline screw holes in keyboard with those Feel for when the connec-
in front panel. Carefully insert keyboard. tor pins meet the connec-
tor inside. If there is un-
usual resistance, do not
force. Remove and try
again.
g. Four screws and flat Use cross tip screwdriver. Install four re-

washers tained screws and flat washers securing
keyboard to front panel.
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2-47. REPLACEMENT OF DATA ENTRY KEYBOARD. Continued

FLAT
WASHER

coogs ™ SR\
\ \N[Q D

N80y N )
938 AN ~
KEYBOARD _—— D SEALING GASKET

EL7XL1019B
Figure 2-18. RT Front Panel Keyboard.
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2-48. REPLACEMENT OF THREADED SCREW INSERTS.

Threaded screw inserts are replaced as described in the following procedure| Table 2-3 lists the threaded screw
inserts included in the maintenance group for repair of this equipment. It also identifies where these threaded
screw inserts are used in the equipment. Also see TM 11-5820-890-30P-3.

Table 2-3. Threaded Screw Inserts

EQUIPMENT LOCATION SCRE¥\<(F')NESERT SIZE  QTY
RT Chassis where holding battery cover attaches MA3330-102 M3 x 1 2
RT Chassis where top cover attaches MA3330-102 M3 x 1 11
RT Chassis where bottom cover attaches MA3330-102 M3 x 1 13
RT Chassis where handle assembly attaches MA3330-152 M3 x 15 4
RT Chassis where guard assembly attaches MA3330-152 M3 x15 4
RT Chassis where keypad attaches to front panel MA3330-100 M2.2 x 1 4
Tools:
Threaded screw insert extractor Thread cleaning tap Hex wrench
Prewinder Tang breakoff tool Brace
References:
[Figure 2-19] for illustration of process.
ITEM ACTION REMARKS
REMOVAL
a. Threaded screw insert Place in hole. Tap extractor to seat For recessed M3 x 1 in-
extractor (1) in insert. Maintain steady pressure on serts, use tool 1227-02.
extractor and unscrew insert. Remove For all others, use tool
insert from hole. 1227-6 or 1227-02, de-

pending on the insert size.
Seemmr illustra-
tion of tool usage.

b. Thread cleaning tap (2) Select proper size tap. Insert and secure
in brace (3). Start carefully in hole. Screw
tap to bottom of hole. Unscrew tap.
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2-48. REPLACEMENT OF THREADED SCREW INSERTS. Continued

ITEM ACTION REMARKS
INSTALLATION
c. Prewinder (4) and Loosen stop collar (6) with hex wrench. If insert is used with
insert (5) Extend threaded shaft beyond end of a captive screw, set
prewinder one thread longer than insert. prewinder with an extra
Move stop collar to top of tool body and 2 to 3 mm length.

d. Tang breakoff tool (7)

2-176

tighten. Retract threaded shaft. Place
insert in prewinder with tang end toward
prewinder tip. Rotate shaft until insert
projects beyond the tip one full turn.
Place tip in hole. Screw insert into hole
until stop collar touches tool body. Re-
tract prewinder.

Place on tang. Break off tang by pressing
down on tool. Remove tang breakoff tool.
Remove broken tang from hole.

(™
@)
S 7
o
/‘ '3
@) oS

EL7XL1552

Figure 2-19. Threaded Screw Insert Replacement



2-49. REPLACEMENT OF RT FRONT PANEL ASSEMBLY.

Tools:

Cross tip screwdriver
Torque screwdriver
Round nose pliers

Expendable supplies:
Silicone compound

References:

Flat tip screwdriver
Module extractor

for removal and installation of RT covers.
for removal and installation of impedance matching network.
Paragraph 2-47| for removal and installation of data entry keyboard.

[Paragraph 2-511 for removal and installation of audio flex assembly.

Paragraph 2-52| for removal and installation of switch flex assembly.

TM 11-5820-890-30-5

removal and installation of display circuit card assembly.

ITEM

ACTION

REMARKS

REMOVAL

a. RT top cover

b. RT bottom cover

c. Impedance matching
network

d. Data entry keyboard

e. Four screws

—h

Left bow handle

g. Four screws

h. Guard assembly

i. Nine captive screws

Remove and retain.
Remove and retain.

Remove and retain.

Remove and retain.

Use cross tip screwdriver. Remove and re-
tain four screws securing left bow handle
to RT chassis.

Remove and retain.

Use cross tip screwdriver. Remove and re-
tain four screws securing guard assembly
to RT chassis.

Remove and retain.

Use flat tip screwdriver. Fully loosen nine
captive screws securing RT front panel
assembly to RT chassis.

CAUTION

Refer to[paragraph 2-35 for

removal of top cover.

Refer to_paragraph 2-3§ for
removal of bottom cover.

Refer to[ paragraph 2-37 for
removal of impedance
matching network.

Refer to[ paragraph 2-47 for
removal of data entry key-
board.

Be careful not to catch RF cable W1 on RT chassis obstructions.

j. RT front panel assembly

Pull RT front panel assembly free of RT
chassis and place RT front panel face
down on work surface.
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2-49. REPLACEMENT OF RT FRONT PANEL. Continued

ITEM

ACTION

REMARKS

REMOVAL Continued
k. Switch flex

I.  Display flex

m. Audio flex

n. RT front panel assembly

INSTALLATION

0. RT front panel assembly

p. Audio flex

g. Display flex

r. Switch flex

s. RT front panel assembly

t. Nine captive

SCrews

u. Guard assembly

2-178

Use flat tip screwdriver. Loosen two jack-
screws securing switch flex connector to
RT chassis. Disconnect switch flex con-
nector from RT chassis.

Use flat tip screwdriver. Loosen two jack-
screws securing display flex connector to
RT chassis. Disconnect display flex con-
nector from RT chassis.

Use flat tip screwdriver. Loosen two jack-
screws securing audio flex connector to
RT chassis. Disconnect audio flex con-
nector from RT chassis.

Carefully remove from RT chassis. Repair
RT front panel assembly as needed:

R/R display CCA

R/R audio flex assembly

R/R switch flex assembly

R/R front panel

R/R observation window

Position RT front panel face down near
front of RT chassis.

Use flat tip screwdriver. Install audio
flex by tightening two jackscrews. Do
not place any torque on jackscrews

after connectors are mated.

Use flat tip screwdriver. Install display
flex by tightening two jackscrews. Do
not place any torque on jackscrews
after connectors are mated.

Use flat tip screwdriver. Install switch
flex by tightening two jackscrews. Do
not place any torque on jackscrews
after connectors are mated.

Position RT front panel on front of RT
chassis.

Use torque screwdriver. Tighten nine
captive screws securing RT front panel
assembly to RT chassis. Torque screws
to 8 to 10 in-lb.

Position on front of RT chassis.

Loosen jackscrews by al-
ternately turning each no
more than 1-1/2 turns.

Loosen jackscrews by al-
ternately turning each no
more than 1-1/2 turns.

Loosen jackscrews by al-
ternately turning each no
more than 1-1/2 turns.

Alternately turn each jack-
screw no more than 1-1/2
turns.

Alternately turn each jack-
screw no more than 1-1/2
turns.

Alternately turn each jack-
screw no more than 1-1/2
turns.
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2-49. REPLACEMENT OF RT FRONT PANEL ASSEMBLY. Continued

ITEM

ACTION REMARKS

INSTALLATION Continued

v. Four screws

w. Left bow handle

X. Four screws

y. Impedance matching
network

z. Keyboard

aa. RT bottom cover

ab. RT top cover

Use cross tip screwdriver. Install four re-
tained screws securing guard assembly
to RT chassis.

Position to RT chassis.

Use cross tip screwdriver. Install four re-
tained screws securing left bow handle
to RT chassis.

Install retained impedance matching Refer tol paragraph 2-37] for
network. installation of impedance

matching network.

Install retained keyboard. Refer to[paragraph 2-47 for

installation of data entry
keyboard.

Install retained bottom cover. Refer to[ paragraph 2-35 for
installation of bottom cov-
er.

Install retained top cover. Refer to| paragraph 2-35 for
installation of top cover.
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2-49. REPLACEMENT OF RT FRONT PANEL ASSEMBLY. Continued
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Figure 2-20. RT Front Panel Assembly.
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2-50. REPLACEMENT OF DISPLAY CIRCUIT CARD ASSEMBLY.

CAUTION

STATIC SENSITIVE -_— STATIC SENSITIVE

Static electricity can damage the display CCA (1A16A1A1). Ground the RT and all tools before
removing the display CCA. Use a grounded wrist strap when handling the display CCA.
Tools:

Torque screwdriver
Cross tip screwdriver

Expendable supplies:
Sealing compound, grade H
References:

Paragraph 2-35|for removal and installation of RT covers.
for removal and installation of data entry keyboard.
Paragraph 2-49| for removal and installation of RT front panel assembly.

for removal and installation of audio flex assembly.
[Paragraph 2-52] for removal and installation of switch flex assembly.
ITEM ACTION REMARKS

REMOVAL

a. RT front panel assembly Remove and retain. Refer to[ paragraph 2-49 for
removal of RT front panel
assembly.

b. Audio flex assembly Remove and retain. Refer tolparagraph 2-51 for
removal of audio flex as-
sembly.

c. Switch flex assembly Remove and retain. Refer to[paragraph 2-52 for
removal of switch flex as-
sembly.

d. Four screws and flat Use cross tip screwdriver. Remove and

washers retain four screws and flat washers secur-
ing insulator plate and display CCA to
electrical posts.

e. Insulator plate Remove and retain.

f. Display CCA Remove.

INSTALLATION

g. Display CCA Position display CCA on electrical posts.

h. Insulator plate Position retained insulator plate on

display CCA.
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2-50. REPLACEMENT OF DISPLAY CIRCUIT CARD ASSEMBLY. Continued

ITEM

ACTION REMARKS

INSTALLATION Continued

i. Four screws

j. Four screws and flat
washers

k. Audio flex assembly

. switch flex assembly

m. RT front panel assembly

Apply one drop of sealing compound to
threads of each of four retained screws
used to secure insulator plate and display
CCA to electrical posts.

Use cross tip screwdriver. Install four re-
tained screws and flat washers securing
insulator plate and display CCA to elec-
trical posts.

Install retained audio flex assembly. Refer tol paragraph 2-51 for
installation of audio flex as-
sembly.

Install retained switch flex assembly. Refer to_paragraph 2-52 for
installation of switch flex
assembly.

Install retained RT front panel assembly. Refer to[paragraph 2-49 for
installation of RT front pan-
el assembly.

2-51. REPLACEMENT OF AUDIO FLEX ASSEMBLY.

Tools:

1/16-inch hex wrench
3/8-inch socket
1/2-inch socket
Torque screwdriver

Expendable supplies:
Silicone compound
References:

3/4-inch spanner socket
Socket wrench

Torque wrench

Flat tip screwdriver

[Paragraph 2-35]| for removal and installation of RT covers.
[Paragraph 2-49| for removal and installation of RT front panel assembly,

ITEM ACTION REMARKS
REMOVAL
a. RT front panel assembly Remove and retain. Refer to[ paragraph 2-49 for
removal of RT front panel
assembly.

b. Set screws

c. Control knobs
d. Spring lockwasher

2-182

Use 1/16-inch hex wrench. Loosen set
screws securing knobs to VOL variable
resistor and DATA rotary switch.

Remove and retain control knobs.

Remove and discard spring lockwasher
from shaft of DATA rotary switch.



2-51. REPLACEMENT OF AUDIO FLEX ASSEMBLY. Continued

TM 11-5820-890-30-5

ITEM

ACTION

REMARKS

REMOVAL Continued

e. Spring tension washer

f. Retaining nut

g. Retaining nut

h. Retaining nuts

i. Internal tooth
lockwashers
j. Audio flex assembly

INSTALLATION

k. Audio flex assembly

. |HCP

Retaining nut

m. Retaining nut

n. Internal tooth
lockwashers

HCP

0. Retaining nuts

p. Spring tension washer
g. Spring lockwasher

r.  Knobs

Remove and retain spring tension washer
from shaft of VOL variable resistor.

Use 3/8-inch socket and socket wrench.
Remove and retain retaining nut securing
DATA rotary switch to RT front panel as-
sembly.

Use 1/2-inch socket and socket wrench.
Remove and retain retaining nut securing
VOL variable resistor to RT front panel as-
sembly.

Use 3/4-inch spanner socket and socket
wrench. Remove and retain retaining nuts
securing AUD/FILL and AUD/DATA connec-
tors to RT front panel assembly.

Remove and discard internal tooth lock-
washers from AUD/FILL and AUD/DATA
connectors.

Remove and discard.

Position audio flex assembly in RT front
panel assembly.

Use 1/2-inch socket and torque wrench.
Install and tighten retaining nut securing
VOL variable resistor. Torque nut to 19
to 21 in-lb.

Use 3/8-inch socket and torque wrench.
Install and tighten retaining nut securing
DATA rotary switch. Torque nut to 11 to
13 in-Ib.

Obtain replacement internal tooth lock-
washers and place on AUD/FILL and
AUD/DATA connectors.

Use 3/4-inch spanner socket and torque
wrench. Install and tighten retaining nuts
securing AUD/FILL and AUD/DATA connec-
tors. Torque nuts to 88 to 92 in-lb.

Place retained spring tension washer on
shaft of VOL variable resistor.

Place replacement spring lockwasher on
shaft of DATA rotary switch.

Position retained control knobs on shafts
aligning knob set screws with flat surface.

NOTE

VOL control knob shaft
must be pressed in before
installing knob.
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2-51. REPLACEMENT OF AUDIO FLEX ASSEMBLY. Continued

ITEM

ACTION

REMARKS

INSTALLATION Continued

S. Set screws

t. RT front panel assembly

Use 1/16-inch hex wrench. Tighten set
screws securing knobs to VOL variable
resistor and DATA rotary switch.

Install retained RT front panel assembly.

2-52. REPLACEMENT OF SWITCH FLEX ASSEMBLY.

Tools:

1/16-inch hex wrench
3/8-inch socket
9/16-inch socket
Torque screwdriver
Flat tip screwdriver

Expendable supplies:
Silicone compound

References:

5/16-in socket
1/2-inch socket
3/4-inch spanner socket
Torque wrench
Socket wrench

[Paragraph 2-35] for removal and installation of RT covers.
Paragraph 2-49] for removal and installation of RT front panel assembly.

Refer tolparagraph 2-49 for

installation of RT front pan-
el assembly.

ITEM

ACTION

REMARKS

REMOVAL

a. RT front panel assembly

b. Set screws

c. Knobs
d. Spring lockwashers

e. Retaining nuts
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Remove and retain.

Use 1/16-inch hex wrench. Loosen set
screws securing knobs to DIM variable re-
sister, CHAN rotary switch, MODE rotary
switch, RF PWR rotary switch, and FCTN
rotary switch.

Remove and retain knobs.

Remove and retain spring lockwashers
from shafts of DIM variable resistor,
CHAN rotary switch, MODE rotary switch,
RF PWR rotary switch, and FCTN rotary
switch.

Use 3/8-inch socket and socket wrench.
Remove and retain retaining nuts securing
RF PWR rotary switch, CHAN rotary switch,
and MODE rotary switch to RT front panel
assembly.

Refer to[ paragraph 2-49 for

removal of RT front panel
assembly.
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2-52. REPLACEMENT OF SWITCH FLEX ASSEMBLY. Continued

ITEM

ACTION REMARKS

REMOVAL Continued

f. Retaining nut

g. Retaining nut

h. Retaining nut

i. Internal tooth
lockwasher

j.  Switch flex assembly

INSTALLATION

k. Switch flex assembly

L. HCP | Retaining nut

m. HCP | Retaining nut

n. | HCP | Retaining nuts

o. Internal tooth

lockwasher
p. HCP Retaining nut
g. Knobs

Use 5/16-inch socket and socket wrench.
Remove and retain retaining nut securing
DIM variable resistor to RT front panel as-
sembly.

Use 9/16-inch socket and socket wrench.
Remove and retain retaining nut securing
FCTN rotary switch to RT front panel as-
sembly.

Use 3/4-inch spanner socket and socket
wrench. Remove and retain retaining nut
securing RXMT connector to RT front pan-
el assembly.

Remove and retain internal tooth lockwasher
from RXMT connector.

Remove and discard.

Position switch flex assembly on RT front
panel assembly.

Use 9/16-inch socket and torque wrench.
Install and tighten retaining nut securing

FCTN rotary switch. Torque nut to 29 to

31 in-Ib.

Use 5/16-inch socket and torque wrench.
Install and tighten retaining nut securing

DIM variable resistor. Torque nut to 11 to
13 in-Ib.

Use 3/8-inch socket and torque wrench.
Install and tighten retaining nuts as follows:
CHAN rotary switch: 11 to 13 in-lb.
MODE rotary switch: 11 to 13 in-lb.

RF PWR rotary switch: 19 to 21 in-lb.

Obtain new internal tooth lockwasher
and place on RXMT connector.

Use 3/4-inch spanner socket and torque
wrench. Install and tighten retaining nut
and internal tooth lockwasher securing
RXMT connector. Torque nut to 88 to 92

in-lb. NOTE
Position retained knobs on shafts aligning VOL control knob shaft
knob set screws with flat surface. must be pressed in before

installing knob.
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2-52. REPLACEMENT OF SWITCH FLEX ASSEMBLY. Continued

ITEM

ACTION

REMARKS

INSTALLATION Continued

r. Set screws

s. RT front panel assembly

Use 1/16-inch hex wrench. Tighten set
screws securing knobs to DIM variable
resistor, CHAN rotary switch, MODE ro-
tary switch, RF PWR rotary switch, and

FCTN rotary switch.

Install retained RT front panel assembly.

2-53. REPLACEMENT OF FRONT PANEL.

Tools:

Cross tip screwdriver

Module extractor
3/8-inch socket
1/2-inch socket
5/16-inch socket

Expendable supplies:
Silicone compound

References:
Paragraph 2-47| for
[Paragraph 2-49 for
[Paragraph 2-511 for
[Paragraph 2-52] for
[Paragraph 2-50] for

3/16-inch nutdriver
9/16-inch socket

removal and installation of data entry keypad.

Flat tip screwdriver
1/16-inch socket head wrench
3/4-inch spanner socket

Refer to[paragraph 2-49 for

installation of RT front pan-
el assembly.

Torque screwdriver
Round nose pliers
Soldering kit
Socket wrench
Torque wrench

removal and installation of front panel assembly.

removal and installation of audio flex.
removal and installation of switch flex.
removal and installation of display CCA.

Figures 2-18| and 2-20 for location of components of front panel assembly.

ITEM

ACTION

REMARKS

REMOVAL

a. Front panel assembly

b. Audio flex

c. Switch flex

d. Keypad

e. Display CCA and insulator
plate

f. Six standoff posts
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Remove.

Remove.

Remove.

Remove.

Remove.

Use flat tip screwdriver. Remove and

retain six standoff posts.

Refer to[paragraph 2-49|

for removal of front panel
assembly.

Refer to[paragraph 2-571

for removal of audio flex.

Refer to[paragraph 2-52|
for removal of switch flex.

Refer to[ paragraph 2-47|
for removal of data entry
keypad.

Refer to[paragraph 2-50 for
removal of display CCA.




2-53. REPLACEMENT OF FRONT PANEL. Continued
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ITEM

ACTION

REMARKS

REMOVAL Continued

g. Window frame

h. Shielding gasket
i. Observation window
j. Window gasket

k. ldentification plate and
two screws

[ Front panel

INSTALLATION

m. ldentification plate and
front panel

n. ldentification plate

0. Window gasket

p. Observation window

g. Shielding gasket

r.  Window frame

s.  Window frame

t.  Six standoff posts

u. Display CCA and
insulator plate

v. Keypad

w. Audio flex

X.  Switch flex

y. Front panel

assembly

Use cross tip screwdriver. Remove six
screws securing window frame to front
panel. remove and retain window frame.

Remove and discard.
Remove and retain.
Remove and discard.

Use cross tip screwdriver. Remove and
retain.

Discard.

Position retained identification plate on
replacement front panel.

Use cross tip screwdriver. Install two
retained screws securing identification
plate to front panel.

Position replacement window gasket on
front panel.

Position retained observation window on
window gasket.

Position replacement shielding gasket on
observation window.

Install retained window frame.
Use cross tip screwdriver. Install six

retained screws securing window frame.

Use flat tip screwdriver. Install six retained
standoff posts.
Install.

Install.

Install.

Install.

Install.

This was removed in
step k.

These were removed in
step k.

This was removed in
step .

This was removed in
step g.

These were removed in
step g.

These were removed in
step f.

Refer to[ paragraph 2-50 for
installation of display CCA.

Refer to_paragraph 2-47 for

installation of data entry
keypad.

Refer to paragraph 2-51 for
installation of audio flex.

Refer to[_paragraph 2-52 for

installation of switch flex.

Refer to_paragraph 2-49 for

installation of front panel
assembly.
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2-54. REPLACEMENT OF OBSERVATION WINDOW.

In order to replace the observation window, perform the procedure in[paragraph 2-53] for replacement of the
front panel; but, instead of replacing the front panel, replace the observation window.

Section V. PREPARATION FOR STORAGE OR SHIPMENT

Subject Para Page
General INfOrmMation . . . . . . vttt e e e [2-55] 2-188
Packing Static Sensitive ModUleS .. ........ ... ... ..t [2-188

2-55. GENERAL INFORMATION.

a. Pack the RT and modules in approved shipping containers.

b. All modules must be shipped enclosed in material that provides protection from static electricity. See
the following paragraph.

2-56. PACKING STATIC SENSITIVE MODULES.

The following steps should be followed when packing a static sensitive module for storage or shipment.

CAUTION

STATIC SENSITIVE - STATIC SENSITIVE

To avoid damaging static sensitive modules, use an antistatic pad on the work surface and wear
a grounded wrist strap when handling the module.

ITEM ACTION REMARKS

a. Module (1) Place inside antistatic bag (2)
or inside antistatic wrapping

material (3). See[figure 2-21]

b. Antistatic package (4) Seal with adhesive tape. Attach
“static sensitive contents” unit
pack label (5).

c. Antistatic package (4) Place inside approved shipping
container (6). Attach “static
sensitive contents” intermediate
pack label (7).
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5

CAUTION

@ SENSITIVE ELECTRONIC DEVICES
2 / ) DO NOT SHIP OR STORE NEAR STRONG
\t ELECTROSTATIC, ELECTROMAGNETIC,
/ MAGNETIC, OR RADIOACTIVE FIELDS
r
4

e

[N
CAUTION
SENSITIVE ELECTRONIC DEVICES

DO NOT SHIP OR STORE NEAR STRONG
ELECTROSTATIC, ELECTROMAGNETIC,

6 / MAGNETIC, OR RADIOACTIVE FIELDS

7 EL7XL1020

Figure 2-21. Packing Static Sensitive Modules.
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CHAPTER 3

MAINTENANCE GROUP OA-9263A/GRC
MAINTENANCE INSTRUCTIONS

Subject Section Page
Principles of Operation . . . . .. .. I
Repair Parts, Special Tools, TMDE, and Support Equipment . . . .. .................. Il
Service Upon ReCeIpt . . . . . oo 11
Preventive Maintenance Checks and Services (PMCS) . ... .. ... ... .. . . ... v
Troubleshooting Procedures . . . . . .. .. Y 3-25
Maintenance ProCedures . . . . . ... it VI
Preparation for Storage or Shipment . . . . ... ... .. Vil [3-111]

Section |. PRINCIPLES OF OPERATION

Subject Para Page
INErOdUCHION . . . . oo e e e 3-1
Receiver-Transmitter, Radio RT-1439/VRC . . . . . ... . e 31
Amplifier-Adapter, Vehicular AM-7239/VRC or AM-7239B/VRC . . . ... ..............| [3-3 [3-2
Mounting Base, Electrical Equipment MT-6352/VRC . . . .. ... ... . .. . . .. 3-4
Fill Device, Electronic Counter-Countermeasures MX-10579/VRC or MX-18290/VRC . . .[3-5 32
Interconnecting Device J-4501/GRC . . . . . . .. [3-6] 32
TSt AdaPLer . . . 3-7 315

3-1.  INTRODUCTION.

Maintenance Group OA-9263A/GRC is used to test and troubleshoot the radio set components. It is made up of
the following:

Receiver-Transmitter, Radio RT-1439/VRC
Amplifier-Adapter, Vehicular AM-7239/VRC or AM-7239B/VRC
Mounting Base, Electrical Equipment MT-6352/VRC

Fill Device, Electronic Counter-Countermeasures MX-10579/VRC or MX-18290/VRC
Interconnecting Device J-4501/GRC

The COEI list in[Appendix_Cl shows the items found in the maintenance group.

3-2.  RECEIVER-TRANSMITTER, RADIO RT-1439/VRC.

One RT-1439/VRC is included with the maintenance group. The RT serves as a reference radio (REF RT) for
troubleshooting and operational check procedures. It functions as a receiver or transmitter when used to
troubleshoot other RTs. It helps test the operation of all RT modes: SC, FH, PT, CT, audio, and data. It is mounted
in the lower slot of the mounting adapter included in the maintenance group.

Operating instructions are in TM 11-5820-890-10-3. Unit maintenance instructions are in TM 11-5820-890-20-2. If
an RT is determined to be faulty, see[chapter 2]
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3-3.  AMPLIFIER-ADAPTER, VEHICULAR AM-7239/VRC OR AM-7239B/VRC.

One mounting adapter is included in the maintenance group. The mounting adapter provides physical support
and electrical power for the reference RT.

Operating instructions are in|TM 11-5820-890-10-3/ Unit maintenance instructions are in|TM 11-5820-890-20-2.
Direct Support maintenance instructions are in this manual.

3-4.  MOUNTING BASE, ELECTRICAL EQUIPMENT MT-6352/VRC.

The mounting base is used with the radio. A power cable connects the mounting base to a 28 V dc supply. The
power is routed to the radio. The mounting base can be secured to the work surface. This may be desirable in
some maintenance shops. The mounting base is covered in_ TM 11-5820-890-20-2 land this manual.

3-5. FILL DEVICE, ELECTRONIC COUNTER-COUNTERMEASURES MX-10579/VRC OR
MX-18290/VRC.

This fill device is used to hold and transfer ECCM fill data. It can hold hopsets, lockout sets, and TRANSEC
variables. Operating instructions are inl. TM 11-5820-890-10-3./ Unit maintenance instructions are in TM 11-
5820-890-20-2. Direct Support maintenance instructions are in this manual.

3-6. INTERCONNECTING DEVICE J-4501/GRC.

The interconnecting device is used to interconnect a unit under test and the test equipment. It includes a test
adapter, cables, and tools used for unit repair. The COEI list inCAppendix C lists the items found in the
interconnecting device. All of the items that come with the interconnecting device are stored in the chest. It
functions as a shipping and storage container.

a. Test Adapter. The test adapter provides connections for the test equipment, reference fixture, and units
under test. It performs several signal switching functions. The capabilities of the test adapter are covered in
[paragraph 3-7] The test adapter is secured inside the lid of the interconnecting device chest. It is shown in

b. Tool Kit. The tool kit includes the following tools:

Module extractor

Threaded screw insert replacement tools
Torque wrench and adapters

Open end wrenches

Deep well socket set

Spanner adapters

The module extractor is used to remove modules from the RT. Instructions for using it are included in[Chapter 2]
The torque wrench, adapters, and sockets are used to torque the cover screws and other items.

c. Electronic Equipment Parts Kit. The items included in the parts kit are used to connect the test setups.
It contains 13 adapters, 3 cables, a test lead, and a logic probe.
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3-6. INTERCONNECTING DEVICE J-4501/GRC. Continued

d. Cables. There are cables included in the interconnecting device. A drawing and schematic of each
repairable cable is included inlfigure 3-2Jas an aid in repairing a defective cable. The cables are used as follows:

REF DES

OR PIN PURPOSE

w1 Connects test adapter to test equipment.

W2 Connects test adapter to RT UUT.

W3 Connects mounting adapter to RFPA.

W4 Connects mounting adapter J9 to control-monitor J1, J2, or J3.
W5 Connects test adapter to mounting adapter.

W6 Connects test adapter to control-monitor.

W7 Connects test adapter to RFPA.

w8 Standard 6-pin audio/data cable.

W9 Connects test adapter to auxiliary RFPA mount.

W10 Connects test adapter to maintenance group LRUS.

W11 Connects test adapter to battery box.

W12 Connects test power supply to test adapter (2-wire nonrepairable cable).
W13 Connects fill device to RT (6-pin audio/data cable).

w14 Connects test adapter to power supply adapter.

W15 Connects test adapter to battery tray.

W16 Connects test adapter to loudspeaker-control unit.

CX-4720 Connects mounting base to 28 V dc power supply (power cable).
IVRC-12FT

e. Handset H-250/U. A standard handset that is included in the interconnecting device.

f. Static Control. included with the interconnecting device are a static control mat for the workbench and
two grounding wrist straps. These are used whenever handling the radio equipment. They must be used when
handling or testing electrostatic sensitive parts.
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3-7. TEST ADAPTER.

The test adapter provides a means of routing signals to, from, and between the reference fixture and a unit under
test (UUT). Signals may be routed, sampled, and changed for different test procedures.

The different functions of the test adapter can be divided into seven major areas. They are:

Test Equipment 1/O
Reference Fixture 1/0
UuUT 1/O

Power Supply

RF Signal Routing
Switching

Test Points

The interaction of these areas is shown in the block diagram of[figure 3-3.] A complete schematic of the test
adapter is shown in[figure FO-19| The following paragraphs discuss the major functions of the test adapter.

a. Test Equipment I/O. The test equipment used with the maintenance group connects to BNC connectors
mounted on the test adapter front panel. The following list provides details about the connections.

CONNECTOR TEST EQUIPMENT

FREQ CNT Frequency counter input

SCOPE 1 Scope Channel 1 input

SCOPE 2 Scope Channel 2 input

RF DET RF Probe used with DMM.

DMM DMM

MOD GEN Output from modulation generator
section of function generator.

FCTN GEN Output from function generator.

EXT TRIG External trigger input of function generator.

RF SIG GEN RF output of signal generator.

EXT PROBE Test probe supplied with scope.

HANDSET (six-pin audio connector) H-250/U handset included with

maintenance group.

b. Reference Fixture I/O. AUDIO REF and ANT REF connectors are connected to the AUD/DATA and ANT
connectors of the reference RT which is part of the reference fixture included in the maintenance group. Audio
signals, data signals, and control signals are exchanged with the reference RT through the AUDIO REF connector.
Transmitted and received FM radio signals are exchanged with the reference RT through the ANT REF connector.

c. UUT I/O. The ANT and AUDIO UUT connectors are connected to the ANT and AUDIO/DATA connectors of
an RT UUT. As with the reference RT, audio, data, and control signals are exchanged through the AUDIO UUT
connector and FM radio signals are exchanged through the ANT connector.

The UUT connector is used to interface with the system connector of an RT UUT. It may be connected to several
other types of equipment with the use of different test cables. Power, control, and communication signals are
supplied to a UUT through this connector.

d. Power Supply. 27.5 V dc is input to the test adapter power supply through the POWER + and - inputs of
the front panel (J15 and J16). See[figure 3-41for a partial schematic diagram of this section.
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3-7. TEST ADAPTER. continued

3-16
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3-7. TEST ADAPTER. cContinued
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Figure 3-4. Test Adapter Power Supply
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3-7. TEST ADAPTER. Continued
Diode CR1 prevents test adapter damage from accidental reversal of the power supply inputs.

Voltage regulators U1, U2, and U3 convert the input voltage to the voltages used by the UUT. The 1.5 V supply is
provided by a voltage divider composed of R12 and R13 tapped into the 6.75 V supply line.

All resistors used by the power supply, except for R3, are mounted on the test adapter power supply CCA
(18A1).

e. RF Signal Routing. This section routes RF signals to and from the reference radio and UUT antenna
connectors and the test equipment.

Relays K1, K2, and K3 control the flow of the RF signals. Each is controlled by the RF switch (S3). 27.5 V dc is
supplied to the positive control lead (+) of each relay. Each relay’s negative control lead (-) may be connected
to GND through the RF switch. When the negative control lead is grounded, current flows through the relay coil,
shifting the relay output from the NC output to the NO output.

Attenuators AT1 and AT2 decrease the signal strength of RF signals input from either the reference or UUT RTs.
This prevents damage to an RT from a high power input signal. AT3 provides a 50-ohm matching impedance to

the RF DET output.

f. Switching. The switching section is composed of a variety of switches which perform signal routing
functions.[Table 3-1] describes them and their uses. The switches are shown in detail in the schematic of FO-19.

Table 3-1. Test Adapter Switches

NAME (NUMBER) FUNCTION
TEST EQPT Routes signals for testing to test equipment (to frequency
SELECTOR (S1) counter, DMM, scope channel 1, or handset).
BASEBAND (S2) Sets conditions on the AUDIO REF and AUDIO UUT connectors for
several audio and data operation modes:
SETTING MODE
1 UUT RT transmits digital data
2 UUT RT receives digital data
3 Either RT transmits or receives audio
4 UUT RT transmits analog data
5 UUT RT receives analog data
RF SWITCH (S3) Selects different RF paths for signals from either UUT or REF RT.
LOGIC (S4) Selects different combinations of voltage and GND to be sent to UUT.
STIMULUS (S5) Selects paths for input of function generator or handset signals into UUT
or REF RT.
RESPONSE (S6) Two-deck switch which selects signal from UUT or REF RT for testing

by the test equipment.
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3-7. TEST ADAPTER. Continued

Table 3-1. Test Adapter Switches Continued

NAME (NUMBER) FUNCTION

MOD GEN (S7) When ON, this switch routes the function generator’s modulation
generator output to the UUT.

LOAD (S8) Sets resistance loads on the test equipment measurement inputs.
The loads are:
1 620 ohms
2 510 ohms
3 220 ohms
4 150 ohms

The load resistors are mounted on the test adapter power supply CCA.

TEST EQPT Selects between testing signals from external probe or from RESPONSE
INPUT (S9) switch.
CAL (S12) Selects to send either the function generator or the modulation

generator signal to the frequency counter and scope 2 for calibration.
PTT (S13) Provides Push-To-Talk signal (GND) to UUT or REF RT.

STIM SEL (S14) Selects either function generator or handset signals to be sent to
STIMULUS switch.

RESP SEL (S15) Selects deck 1 or deck 2 of RESPONSE switch for source of test signals.

g. Test Points. There are twelve plugs mounted on the front panel. They provide access to test adapter
signals. The test point signals are:

TEST POINT SIGNAL FROM

TP1 Pin F of UUT connector.

TP2 Pin b of UUT connector.

TP3 Not connected.

TP4 Test power supply input: 27.5 V dc.
TP5 Pin V of UUT connector.

TP6 Test power supply input: 27.5 V dc.
TP7 DC switch output: 27.5 V dc when ON.
TP8 Voltage regulator U3 output: 13 V dc.
TP9 13V switch output: 13 V dc when ON.
TP10 Voltage regulator Ul output: 6.75 V dc.
TP11 Voltage regulator U2 output: 5 V dc.
TP12 Chassis ground.
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Section Il. REPAIR PARTS, SPECIAL TOOLS, TMDE,
AND SUPPORT EQUIPMENT

3-8. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE)
applicable to your unit.

3-9. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT.

For the TMDE and support equipment required for DS, see the maintenance allocation chart. It i Appendix B in
TM 11-5820-890-20-2.

3-10. REPAIR PARTS.

Repair parts are listed and illustrated in the repair parts and special tools list (TM 11-5820-890-30P-3) covering
Direct Support maintenance for this equipment.
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Section lll. SERVICE UPON RECEIPT
3-11. CHECKING UNPACKED EQUIPMENT.

a. Inspect the equipment for damage incurred during shipment. If the equipment has been damaged,
report the damage on DD Form 6, Packaging Improvement Report.

b. Check the equipment against the packing slip to see if the shipment is complete. Report all
discrepancies in accordance with the instructions of TM 38-750.

c. Check to see whether the equipment has been modified.
3-12. ASSEMBLY AND INSTALLATION OF STANDARD TEST SETUP.

The reference fixture and mounting base can be secured to a work bench. This may be desirable for some
installations. A 12 ft power cable is provided. A 28 V dc power source must be provided by the user. The
following procedure describes a typical installation. Steps marked with must be performed exactly as

written. They are critical in maintaining the nuclear hardness of the mounting adapter and RT. Seals must not be
damaged. All screws must be torqued to the limits specified in the replacement procedure.

ITEM ACTION REMARKS
a. Mounting base Set on work surface. Attaching hardware is
Secure to work surface if desired. provided with the mount.
Sed figure 3-5l Position must be within 12
Remove connector caps from feet of power source
J1 and J5. (22 to 32 V dc).
b. Cable CX-4720/VRC Connect to mounting base J1

and power source.

c. Mounting adapter For AM-7239/VRC, remove cover and
check position of shorting bar. It should
connect TB2-1 to TB2-2. Torque cover
screws to 12 in-lb.

For AM-7239B/VRC, set LCL/RMT Seq_figure 3-5
switch to LCL.

Remove cap from P1. Set CB1 to OFF.
Install mounting adapter in mounting base.
Tighten outer thumbscrews.

d. RT Install holding battery. Sed_figure 3-5]
Remove caps from J6 and P1.
Install in lower slot in the mounting adapter.
Tighten thumbscrews.

e. Audio cable Connect to RT AUD/DATA connector and
mounting adapter DATA J5 connector.

f. Reference fixture Insure all thumbscrews are tight.
Perform operational check in

paragraph 3-17]
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3-12. ASSEMBLY AND INSTALLATION OF STANDARD TEST SETUP. Continued
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Figure 3-5. Assembly and Installation of Reference Fixture (Sheet 1 of 2)
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3-12. ASSEMBLY AND INSTALLATION OF STANDARD TEST SETUP. Continued
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Figure 3-5. Assembly and Installation of Reference Fixture (Sheet 2 of 2)
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3-12. ASSEMBLY AND INSTALLATION OF STANDARD TEST SETUP. Continued

ITEM

ACTION

REMARKS

g. Reference fixture

Normal presets are:

CHAN FREQUENCY (MHz)
MAN 30.000
1 37.875
2 42.975
3 43.375
4 49.075
5 56.200
6 68.775
CUE 87.975

Also load FH sync time (TOD),

TRANSEC, and hopset.

Preset switch settings:

NOTE:

CB1: ON When the reference fixture
MODE: SC is not going to be used for
RF: LO long periods (overnight), set
CHAN: MAN FCTN switch to STW position
FCTN: OFF to extend holding battery life.
DATA: OFF Presets will have to be

VOL: As required reloaded afterward.

DIM: As required

Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

3-13. GENERAL.

PMCS are required for the reference fixture. They are needed to keep it in good working order. Do the checks in
the PMCS table at the intervals listed. Some checks and services must be done whenever you see they need to
be. These routine tasks are not listed in the table. They include cleaning, checking cables for damage, stowing
items not used, and checking for loose nuts, bolts, and screws.

3-14. PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

ITEM

ACTION

REMARKS

a. Holding battery in RT.

b. Holding battery in ECCM
fill device.

c. ECCM fill devices.

3-24

Set FCTN: OFF.

Set CB1: OFF.
If RT loses fill information,
replace holding battery.

Replace every six months.

Test daily for presence of
fill information.

Perform this check

every six months.

Refer to[paragraph 3-21]

for loss of fill information.
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Section V. TROUBLESHOOTING PROCEDURES

Subject Para Page
GENEIAl .« o o\t B-15
TroublEShOOtING . . . . . ottt 3-16]
Operational CheCK . . . ... ...ttt et e 317
Test Precautions and NOTES . . . . ... ...ttt e e [3-18
Explanation of Symbols and NOtES . . . ... . ... ... i [3-191 3-46
Troubleshooting FIOWChArS. . . . .. ..o\ttt et e e e e e e e [3-47
ECCM Fill Device, MX-10579/VRC and MX-18290/VRC . . . .. ..o vv it [3-21 [3-86

3-15. GENERAL.

Troubleshooting is performed on a unit that is not operating properly. Use the operational checks in
to determine if a unit is operating properly. If it is not, follow the troubleshooting instructions in

this section.
3-16. TROUBLESHOOTING.

Troubleshoot the maintenance group using the troubleshooting flowcharts as follows:

a. When a maintenance group is faulty, inspect it for damage. Repair any damage before proceeding
with testing.

b. Verify the symptom. Perform the operational check in[paragraph 3-17 This will direct you to the
correct troubleshooting flowchart or identify the fault.

c. Troubleshoot the maintenance group using the flowchart. It will identify the fault. Disassemble the
test adapter as necessary to gain access.

d. Repair the defective unit. Follow the procedures in section VI or indicated chapters.

e. Verify the repair. Repeat the operational check ih_paragraph 3-17 that failed. If it passes, then
continue with the rest of the operational check. When the operational check is passed, the
maintenance group can be returned to service.

If you suspect a short circuit is the problem, follow these steps:

1. Using schematic, visually check suspect path for wires pinched against chassis by bolting action of
components or brackets.

2. Use supplied schematic[(figure FO-19) and a digital multimeter to check for incorrectly grounded
paths. As an example, the seventh test of the Test Adapter Continuity Checks [(fable 3-2) should not
give a digital multimeter resistance reading of less than 1 ohm between either J1-CC and TP 12

(ground) or J17-CC and ground. If it does, then a short to ground is located on the J17-CC to J1-CC
path.
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3-17. OPERATIONAL CHECK.

The operational check provides a step-by-step procedure for evaluating the reference fixture and the test
adapter. If the operational check is passed, the reference fixture may be returned to service. If it does not pass
the test, the bad unit or the troubleshooting chart to be used will be identified. The troubleshooting procedures
are in[paragraph 3-20

Continuity checks of the test adapter can be performed using the schematic [(figure FO-19) and an ochmmeter, if
necessary. Use the operational check in this manual for the ECCM fill device.

The operational check requires the use of a second RT, which is known to be good, to serve as the reference RT.
Obtain this RT from another maintenance group.

The operational check is divided into steps. Each step verifies a particular function. Follow the instruction in the
“Action” column. Check the response. If the response is correct, proceed with the next lettered step. When a
Step has been completed, proceed with the next Step. A “No response” in the “Response” column means that
any response is not of interest.

When instructed, set up the test equipment as indicated in the figures. Each figure shows the proper switch
settings for the test equipment.

WARNING

Connect the test setups only when directed, and with the power supply set to OFF. The large
current capacity of the test power supply can cause personal injury. Verify the test setup before
turning the power supply on.

High voltage (200 V dc) is present at mounting adapter connector J1 and inside the test adapter.
Use caution when connecting the test setup and taking measurements to avoid personal injury.

NOTE

Two mounting adapters, the AM-7239/VRC and the AM-7239B/VRC, are tested with the follow-
ing procedures. Before starting to troubleshoot the mounting adapter AN-7239/VRC insure that
the shorting bar is in the local position. Before troubleshooting the mounting adapter AN-7239B/
VRC insure that the LOCAL/REMOTE switch is set to the local (LCL) position. Failure to properly
install the shorting bar or set the LOCAL/REMOTE to the LCL switch to the LCL position will cause
the mounting adapter to fail the operational check.
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Step 1. SELF-TEST, RECEIVE, AND TRANSMIT CHECK.

Action

Response

p

Connect equipment as shown in figure
3-6.

b. Set UUT RT: FCTN: Z-A.

(2]

. Adjust DIM control while display reads
"Good".

d. Set UUT RT: FCTN: TST.

TIME AFTER FCTN SWITCH SET TO TST (SECONDS)"
0 1 2 3 4 5 6 7

a. No response.

=

Display lights. If not, go to chart 1.
If the display does not read “Good”,

the RT is bad. See chapter 2|

Display brightness varies in intensity.

If not, the RT is bad. See[chapter 2]

d. Responses:

o

8 9 10 11 12 13 14 15 16 17

e. Set UUT RT: FCTN: REM.

f. Press and hold RT BATT/CALL button.
Set PTT: UUT.

g. Set PTT: OFF.
Set UUT RT: FCTN: LD.
Load the following frequencies:

CHAN Frequency (MHz)
MAN 49.000

| 87.975

2 55.000

3 33.000

4 40.000

5 61.000

6 72.000
CUE 80.000

KEVYROARD I — s I I nnnnn l ' oV Vv | I \
oispay | LE_d | 88888 | G004 | |
0708 |
SIG DISPLAY | LIGHT IN 9 e g \
SEGMENT LIT | SEQUENCE
SHORT BURSTS OF E \
AUDIO QUIET UNSQUELCHED RUSHING £ QUIET NOISE
NOISE p ({
* TIME APPROXIMATE EL7XL1039

If any of these do not occur, the RT
is bad. Sed _chapter 2

e. SIG display segments light 9 through 0
in sequence and then go blank. Keyboard
display reads 30000. If not, the RT is bad.

See_chapter 2]

f. “CALL” is displayed on RT. If not, the RT
is bad. Sed_chapter 2|

g. Frequencies load correctly. If not, the RT
is bad. See chapter 2|
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3-17. OPERATIONAL CHECK. Continued

ANT 1IE
~ TEST POWER
~ REF RT J9 SUPPLY E2 A
(GOOD RT) 27 ~29 V dc E2B
) AUDIO/DATA + O - , §1 f‘
O AUDIO/ | R ¢ — L E1B
HEQ
ANT AUD/FILL
o | AN O (CONNECT AS
O DIRECTED)
RT UUT
(UNDER TEST)
atimimimaTa ()
AVUDIV/IVAITA \UJ
\
REF FIXTURE (W10)
P2 Py
FREQUENCY R
COUNTER O O +O O- O O
O AUDIO ANT DAWER ANT  UUT
REF  REF rowenR uuT P1
CHANNEL A O O scorE 1 O—1>>—
CHANNEL B O— (O SCOPE 2 TEST ADAPTER EXT PROBE
(CONNECT AS ‘(O
] —O DMM T HANDSET
- u—“ IO
DMM —{ " >+—O RF DET o——| j]
+
witH paose | O RF MOD GEN EXT TRIG FCTN GEN
r
TIP ADAPTER SIG @)
(CONNECT AS GEN
DIRECTED)
O O @)
SIGNAL O'"‘F MODULATION EXTERNAL FUNCTION
GENERATOR v OUTPUT TRIGGER OUTPUT
INPUT
FUNCTION GENERATOR
EQUIPMENT PRESETS
REF RT AND RT UUT: TEST ADAPTER:
FCTN OFF 28 V: ON TEST EQUIPMENT SELECTOR: HNDST
RF: HI 13 V: OFF TEST EQUIPMENT INPUT: INT
CHAN MAN STIMULUS: 1 BASEBAND: 3
DIM: FULLY CW RESPONSE: 1 CAL: OFF
VOL: MID-RANGE LOAD: OFF PTT: OFF
MODE sc RF SWITCH: 1 STIM SEL: HANDSET
DATA OFF MOD GEN: OFF RESP SEL: S1
REF FIXTURE: CB1: ON LOGIC: OFF .
DMM: NOTE: Ensure REF RT is loaded with SC fre-

REF AMP-ADPTR:
* 81: LCL (If present)

3-28

dB 50 Q reference

quencies (see Step 1. .g, page 3-27).

Figure 3-6. Operational Check Test Setup

e
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Step 1. SELF-TEST, RECEIVE, AND TRANSMIT CHECK. Continued

Action

Response

h. Connect DMM to RF PROBE.
Set UUT RT: FCTN: SQ ON.
Set PTT: UUT.
Read DMM. Repeat for each channel.

i. Set PTT: OFF.
Set power supply to 22 V dc.

j. Set PTT: UUT.
Read DMM.

k. Set PTT: OFF.
Set power supply to 31 V dc.
Set PTT: UUT.
Read DMM.

. Set PTT: OFF.
Set power supply to 27.5 V dc.

m. Set RF SWITCH: 2.
Set UUT RT: RF: M.

n. Set PTT: UUT.
Read frequency counter.

0. Set RF SWITCH: 1.
Set UUT RT: RF: HI.
Read SIG display.

p. Press handset PTT switch and talk into
handset.

g. Set PTT: OFF.

h. DMM reads 35 to 39 dBm for all channels.
If not, go to chart 2.

i. No response.

DMM reads 35 to 39 dBm for all channels.
If not, go to chart 2.

k. DMM reads 35 to 39 dBm for all channels.
If not, go to chart 2.

I. No response.

m. No response.

n. Frequencies should read:

CHAN Frequency (MHz)

<
>

N 48.999750 to 49.000250
87.974550 to 87.975450
54.999770 to 55.000230
32.999825 to 33.000175
39.999800 to 40.000200
60.999700 to 61.000300
71.999650 to 72.000350

E 79.999600 to 80.000400

If not, the RT is bad. See[chapter 2]

Co ol b»wp—

@)

0. SIG display reading is 5, 6, or 7. If not,
the RT is bad. See[ chapter 2|

p. Sidetone is present. If not, the RT is bad.

Seel_chapter 21

g. No response.
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3-17. OPERATIONAL CHECK. Continued

Step 1. SELF-TEST, RECEIVE, AND TRANSMIT CHECK. Continued

Action

Response

r. Disconnect RF probe from DMM. Connect
DMM to DMM connector.
Set TEST EQPT SELECTOR: DMM.
Set RESPONSE to 7, 8, 9, and 10, one
position at a time, and read DMM for
each position.

s. Set UUT RT: CHAN: 1.
Set RESP SEL: S2.
Set PTT: UUT.
Set RESPONSE to 1, 2, and 3, one at a
time, and read DMM for each position.

t. Set UUT RT: CHAN: 2.
Set RESPONSE to 1, 2, and 3, one at a
time, and read DMM for each position.

u. Set UUT RT: CHAN: 3.
Set RESPONSE to 1, 2, and 3, one at a
time, and read DMM for each position.

v. Set RESPONSE: 4.
Read DMM.

r.  DMM readings are:

RESPONSE Reading (V dc)

7 6.55 to 6.95
812.6 to 13.4

925.0 to 29.0
10180 to 220

If any voltage is incorrect, the mounting

adapter is bad. See _chapter 4]
s. DMM readings are:

RESPONSE Reading (V dc)
1 Logic O -0.5 to 0.5
2 Logic 0 -0.5 to 0.5
3 Logic 1 6.25 to 7.25

If any voltage is incorrect, go to chart 3.

t. DMM readings are:

RESPONSE Reading (V dc)
1 Logic O -0.5 to 0.5
2 Logic 1 6.25 to 7.25
3 Logic O -0.5 to 0.5

If any voltage is incorrect, go to chart 3.

u. DMM readings are:

RESPONSE Reading (V dc)
1 Logic 1 6.25 to 7.25
2 Logic O -0.5 to 0.5
3 Logic O -0.5 to 0.5

If any voltage is incorrect, go to chart 3.

v. DMM reads -0.5 to 0.5 V dc. If not,
go to chart 3.
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3-17. OPERATIONAL CHECK. Continued

Step 1. SELF-TEST, RECEIVE, AND TRANSMIT CHECK. Continued

Action Response
w. Set UUT RT: RF: PA. w. DMM reads 6.25 to 7.25 V dc. If not,
Read DMM. go to chart 3.
X. Set RESP SEL: S1. X. Sidetone is present. If not, check switch
Set RESPONSE: 1. positions on test adapter.

Set TEST EQPT SELECTOR: HANDSET.
Press handset PTT switch and check for

sidetone.

y. Set LOGIC: 1. y. Sidetone is not present. If sidetone
Press handset PTT switch and check for present, go to chart 3.
sidetone.

z. Set LOGIC: OFF. z. SIG display segments 8 or 9 are lit.
Read SIG display. If not, go to chart 3.

aa. Set PTT: OFF. aa. No response.

Step 2. TRANSMIT/RECEIVE SC AUDIO CHECK.

Action Response
a. Set CAL: FCTN GEN a. Scope CHAN B and frequency counter
LEVEL: 140 mV p-p will display function generator calibration.

(130 to 150 mV p-p)
FREQ: 1000 Hz
(900 to 1100 Hz)
FUNCTION: SINE,
Set CAL: OFF.
RESPONSE : 3
LOAD: 1
RF SWITCH: 3.
Set TEST EQPT SELECTOR: SCOPE
STIM SEL: FCTN GEN.
Set REF RT and UUT RT:
(All test frequencies loaded)

FCTN: SQ ON

RF: LO

CHAN: 1

VOL: FULLY CW
MODE : sC

DATA: OFF.
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3-17. OPERATIONAL CHECK. Continued

Step 2. TRANSMIT/RECEIVE SC AUDIO CHECK. Continued

Action Response

b. Set PTT: UUT. b. Scope CHAN A displays a 15 to 20 V p-p,
900 to 1100 Hz sine wave. If not,
go to chart 4.

c. Set STIMULUS: 3. c. Scope CHAN A displays a 15 to 20 V p-p,
Set RESPONSE.: 1. 900 to 1100 Hz sine wave. If not, the
Set PTT: REF. RT is bad. Sed _chapter 2]

d. Set CHAN switch on REF RT and UUT RT d. Scope CHAN A displays a 15 to 20 V p-p,
to each position (at the same time). 900 to 1100 Hz sine wave. If not, the
Set PTT: REF (for each channel), RT is bad. See[ chapter 2]

Step 3. XMT DIGITAL DATA CHECK.

Action Response
a. Set CAL: FCTN GEN a. Scope CHAN B and frequency counter
LEVEL: 10 V p-p will display function generator calibration.

(9 to 11 v p-p)
FREQ: 2400 Hz
(2390 to 2410 Hz)
FUNCTION: SINE.

Set CAL: OFF.

Set FCTN GEN TRIGGER: EXT TRIG
TRIG LEVEL: MID-RANGE.

b. Set STIMULUS: 2 b. No response.
LOAD: OFF
BASEBAND: 1.
Set REF RT and UUT RT: DATA: 4.8 K
RESPONSE: 3.

c. Set PTT: UUT. c. Scope CHAN A displays a 9.5 to 10.5 V
p-p, 2390 to 2410 Hz square wave. If not,

the RT is bad. See[chapter 2]
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Step 4. RCV SC 4.8K CHECK.

Action

Response

a. Set PTT: OFF
STIMULUS:
RESPONSE:
BASEBAND:

NE A

b. Set PTT: REF.

c. Set RESPONSE: 2.
Set PTT: REF.

a. No response.

b. Scope CHAN A displays a 9.5 to 10.5 V
p-p, 2390 to 2410 Hz square wave. If not,
the RT is bad. See[ chapter 2]

c. Scope CHAN A displays a 9.5 to 10.5 V
p-p, 4790 to 4810 Hz square wave. If not,
the RT is bad. Seel chapter 2|

Step 5. TRANSMIT AD2 CHECK.

Action

Response

a. Set FCTN GEN TRIGGER: CONT
CAL: FCTN GEN

FREQ: 2400 Hz (2390 to 2410 Hz)
FUNCTION: SINE
CAL: OFF.

b. Set REF RT and UUT RT: DATA: AD2
STIMULUS: 1
RESPONSE: 3
BASEBAND: 4.

c. Set PTT: UUT.

LEVEL: 350 mV p-p (340 to 360 mV p-p)

a. Scope CHAN B and frequency counter
will display function generator calibration.

b. No response.

c. Scope CHAN A displays a 1.5 to 25 V
p-p, 2390 to 2410 Hz sine wave (slightly
distorted). If not, the RT is bad. See

[chapter 2]

Step 6. RECEIVE AD2 CHECK.

Action

Response

a. Set PTT: OFF
STIMULUS: 3
RESPONSE: 1
BASEBAND: 5.

b. Set PTT: REF.

a. No response.

b. Scope CHAN A displays a 1.5 to 25 V
p-p, 2390 to 2410 Hz sine wave (slightly
distorted). If not, the RT is bad. See
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3-17. OPERATIONAL CHECK. Continued

Step 7. RECEIVE FH AUDIO CHECK.

Action

Response

a. Connect ECCM fill device to RT AUD/FILL
connector. Load RT with fill data.

b. Load both RTs with the same FH sync
time.

c. Set REF RT and UUT RT:
RF: LO
MODE: FH
FCTN: SQ, ON
DATA: OFF

CHAN: Channel with hopsets loaded.

d. Set CAL: FCTN GEN
LEVEL: 140 mV p-p
(130 to 150 mV p-p)
FREQ: 1000 Hz
(900 to 1100 Hz)
FUNCTION: SINE
Set CAL: OFF.

e. Set LOAD: 1
BASEBAND: 3.

f. Set PTT: REF.

@

UUT RT responds correctly, If not, the RT
is bad. Sed _chapter 2|

. UUT RT responds correctly. If not, the RT

is bad. Sed_chapter 2

No response.

Scope CHAN B and frequency counter
will display function generator calibration.

No response.

f. Scope CHAN A displays a sine wave great-

er than a 15 V p-p, 900 to 1100 Hz sine
wave with some distortion. If not, the RT

c. Set PTT: OFF.

C.

is bad. See[chapter 2]
Step 8. TRANSMIT FH AUDIO CHECK.
Action Response
a. Set STIMULUS: 1 a. No response.
Set RESPONSE: 3.
b. Set PTT: UUT. b. Scope CHAN A displays a distorted sine

wave greater than a 15 V p-p, 900 to
1100 Hz sine wave. If not, the RT is bad.

Seel_chapter 2]

No response.
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3-17. OPERATIONAL CHECK. Continued

Step 9. REMOTE OPERATION CHECK.

Action Response

a. Connect wires E1A, E1B, E2A, and E2B to a. No response.
binding posts E1A, E1B, E2A, and E2B.

b. Set RESPONSE: 6 b. DMM reading is less than 50. If not, the
RESP SEL: S2 mounting adapter is bad. See[chapter 4]

LOAD: OFF.

Set TEST EQPT SELECTOR: DMM.

c. Set RESPONSE: 7. c. DMM reading is less than 5 W. If not, the
mounting adapter is bad. See[chapter 41
d. Set RESPONSE: 8. d. DMM reading is less than 5 W. If not, the
mounting adapter is bad. See[chapter 4]
e. Set RESPONSE: 9. e. DMM reading is less than 5 W. If not, the

mounting adapter is bad. See[chapter 4]
NOTE

Steps f through i require a good control-

monitor. If one is not available, these

steps are optional and may be skipped.

f. Disconnect UUT test cable. Connect f. Control-monitor display M is lit.
cable W4 to UUT connector J9 and to
control-monitor connector J1.

Set control-monitor:

RADIO: 1
FCTN: CHAN
DIM: FULLY CW.
Set REF RT:
RF: LO
MODE: SC
FCTN: REM
DATA: OFF
CHAN: MAN.
Set UUT RT:
FCTN: OFF.
g. Move INIT to UP and release. g. RT display reads “87975". If not, go to
chart 5.
h. Set CB1: OFF. h. No response.
Move UUT RT to the upper slot of the
mounting adapter.
Set control-monitor: RADIO: 2.
Set CB1: ON.
i.  Move INIT to UP and release. i. RT display reads “87975". If not, the

mounting adapter is bad. See[chapter 4]

j.  “Hot mock-up” Operational Check is
complete.
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3-17. OPERATIONAL CHECK. Continued

Step 10. POWER SUPPLIES TEST.

CONNECT EQUIPMENT AS SHOWN IN_EIGURE 3-7

Action Response

a. DMM reads 26.5 to 28.5 V dc. If not,
go to chart 6.

a. Connect DMM (+) probe to UUT SYS con-
nector pin V and DMM (-) probe to TP12.

b. Set test adapter:
28 V: ON.

c. Connect DMM (+) probe to UUT SYS
connector pins X and Xx.

d. Connect DMM (+) probe to UUT SYS
connector pin W.

e. Set test adapter:
13 V: ON.

f. Connect DMM (+) probe to UUT SYS
connector pin Y and y.

g. Connect DMM (+) probe to UUT SYS
connector pin w.

h. Connect DMM (+) probe to UUT SYS
connector pin Z.

i. Set test adapter:
LOGIC: 2
28 V:  OFF.

j. Set DMM to measure resistance.

Connect DMM (+) probe to UUT SYS
connector pin U.

k. Connect DMM (+) probe to UUT SYS
connector pin T.

b. DS1 lights. If not, go to chart 7.

c. DMM reads 26.5 to 28.5 V dc. If not,
there is an open in the wiring between
connector J15 and pins J11-X and Xx.

d. DMM reads 6.25 to 7.25 V dc. If not,
go to chart 8.

e. No response.

f. DMM reads 12.25 to 13.75 V dc. If not,
go to chart 9.

g. DMM reads 4.75 to 5.25 V dc. If not,
go to chart 10.

h. DMM reads 1.35 to 1.65 V dc. If not,
go to chart 11.

i. No response.

DMM reads less than 1 ohm. If not,
go to chart 12.

k. DMM reads less than 1 ohm. If not,
go to chart 13.
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3-17. OPERATIONAL CHECK. Continued

o RF SIGNAL
POWER SCOPE DMM GENERATOR
SUPPLY CHA CHB + - ouT
(27 - 29 V dc) o o o O 0
+ - | | | ] I
Q © | ! I |
(AS DIRECTED)  (AS DIRECTED) (AS DIRECTED)
f ——— REF———— ° TEST EOUNPMENT - r ° um——)

@)

| SELECTOR

o ANDSET ~

(W12)

S @

OFF

OoN

~ @

OfF

NG °

r———— TEST EQPT ——— —— BASEBAND —

| s |
scoPE 4 AUDIO UUT
e e N “ r 1,
O T Ot ®
————>
2- 2-
2 O e 4
PV i ) TEST £QPY
L oFF oFF [ ot 1
OfF p!\
FOWER TEST sTMULUS RESPONSE LOAD ™
700 eoms ) — 1 [— o @
PO LR, L1, . wr
(OAOX i % - - °

—e—0 ¢

i 11 L) R
ANT  FREQ CNTR SCOPE 1 SCOPE 2 RF DET  OMM  MOD GEN FCTN GEN EXT _TRIG RF 310 OEN ANT svs
@) (O () () (O (D) (DY (O (B (B (D) //‘:\\
o \W/ \N/ \\/ \\J/ \\NJI/ \NJI/ \\NJ/ \OY/ \DUU/ D/ U
—Rr s ioge—— © ®

A EXT PROBE
3. -8 3. -8 3. r -I

©s 4 2- O ~9 2- O ~9 2- O
v Yo Vv o v
LIOX ofF 11 ofF 1 ofF r"”"’s“—}
(7R
. °

@ @ on FCTH_GEN ReF FCTN_GEN

7\ ) 7\ 7\ N\
oo @ © © © @

OFF MOD CEN uut HANOSET s2
@1 ©n “0D CEN CAL pTY STM SEL RESP SOL

. o

TEST ADAPTER:

TEST EQPT SELECTOR:
BASEBAND:
RF SWITCH:

IRUR~A L LR R VIn N

LOGIC:

TEST EQPT INPUT:
28 V:

13v:

STIMULUS:
RESPONSE:

LOAD:
MOND (FEN:

Wi Joiv,.

CAL:
PTT:
STiM SEL:
RESP SEL:

EQUIPMENT PRESETS

FREQ CNTR
OFF

OFF

1
EXT
OFF
OFF

7
OFF
OFF

OFF

OFF
OFF

FCTN GEN
S

JUMPER BETWEEN TEST POINTS TP4 AND TP5.

Figure 3-7

. Maintenance Group Pretroubleshooting Test Setup.
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3-17. OPERATIONAL CHECK. Continued

Step 11. RF SECTION TEST.

CONNECT:

SET:  Signal generator:

Signal generator output to UUT ANT connector,

and scope channel 1 input to RF DET connector
using mini probe tip adapter and X10 probe.

DISCONNECT: DMM.

NOTE:

If any RF SECTION TEST fails, check all internal RF cable, attenuator,
and relay connections for tightness prior to entering the appropriate
chart. If any connections are loose, tighten them and retest.

FREQ: 30 MHz
LEVEL: 0 dBm
MODULATION: OFF.

Test adapter:
28 V: ON.

Action

Response

a. Measure output of RF DET connector on

scope.

b. Set test adapter:

RF SWITCH: 1.

. Connect scope channel 1 input to

FREQ CNTR connector using impedance
matching setup, shown below.

50 O

DUMMY

LOAD

SMA TO

BNC ADAPTER

%} (JACK TO JACK)

BNC TEE

TO FREQ CNTR ag

MiNI PROBE TIP
ADAPTER

I

X10 PROBE
EL7XL1042

a. Scope channel 1 displays a signal which
is 0 mV p-p (-10 to 10 mV p-p). If not,
go to chart 14.

b. Scope channel 1 displays a 560 to 700
mV p-p signal. If not, go to chart 15.

o

No response.

3-38




3-17. OPERATIONAL CHECK. Continued

TM 11-5820-890-30-5

Step 11. RF SECTION TEST. Continued

Action

Response

d. Set test adapter:
RF SWITCH: 2.

e. Set test adapter:
RF SWITCH: 4.

f. Connect scope channel 1 input to
RF SIG GEN connector using impedance
matching setup.

g. Connect scope channel 1 input to
ANT REF connector using impedance
matching setup.

Set signal generator:
LEVEL: +15 dBm.

h. Set test adapter:
RF SWITCH: 3.

Scope channel 1 displays a 50 to 75 mV
p-p signal. If not, go to chart 16.

Scope channel 1 displays a 0 mV p-p
(-10 to 10 mV p-p) signal. If not, go to
chart 17.

Scope channel 1 displays a 50 to 75 mV
p-p signal. If not, go to chart 18.

No response.

Scope channel 1 displays a 30 to 50 mV
p-p signal. If not, go to chart 19.
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3-17. OPERATIONAL CHECK. Continued

Step 12. WIRING AND SWITCH TESTS.

Action

Response

a. Turn test power supply OFF and
disconnect it from test adapter.
Disconnect scope and signal generator.

b. Perform continuity checks in [table 3-2

using the following procedure:

(1) Set test adapter switches as listed in
column 1 “SWITCH POSITIONS".

NOTE
Do not change switch settings until
instructed to do so.

(2) Connect DMM test leads to the points
listed in columns 2 and 3 “DMM (+)”
and “DMM (-)".

NOTE
CC indicates the center conductor of
a BNC connector such as ANT REF.

c. Operational Check is complete.

a. No response.

b. Responses to the continuity check actions
are:

(1) No response.

(2) DMM reading is as listed in column 4
“RESULTS". If not, part listed in column
5 “FAULT” is bad. If no part is listed
in column 5, then use[figure FO-19] and
the DMM to check the path between
the points listed in columns 2 and 3.
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Table 3-2. Test Adapter Continuity Checks
1. SWITCH POSITIONS 2. DMM (+) 3. DMM (-) 4. RESULTS 5. FAULT
TEST EQPT INPUT: INT EREG CNTR
LOAD: 1 ot TP12 560 to 680 ohms R7
LOAD: 2 FFTEC?CCNTR TP12 460 to 560 ohms R8
LOAD: 3 FF_EC?CCNTR TP12 200 to 240 ohms R9
LOAD: 4 FF_NEC:QCCNTR TP12 135 to 165 ohms R10
HANADSET TP12 90 to 110 ohms R11
TEST EQPT INPUT: EXT FREQ CNTR EXT PROBE Less than 1 ohm
-CC -CC
BASEBAND: 1 AL{'?EIO uuT TP12 Less than 1 ohm S2
AUDIO UUT EXT TRIG
‘D . cc Less than 1 ohm
RESPONSE: 5 FREQ CNTR AUDIO UUT Less than 1 ohm
TEST EQPT INPUT: INT -CC -E
BASEBAND: 2 AL_J?EIO REF TP12 Less than 1 ohm
STIMULUS: 3 EXT TRIG HANDSET Less than 1 ohm
STIM SEL: HANDSET -CC -D
. MOD GEN EXT TRIG
BASEBAND: 3 e . cc Less than 1 ohm
. SCOPE 2 MOD GEN
CAL: MOD GEN _cc _ce Less than 1 ohm
CAL: OFF SCOPE 2 MOD GEN Greater than
-CC -CC 100 k ohms
. SCOPE 2 FCTN GEN
CAL: FCTN GEN _CC _CC Less than 1 ohm
BASEBAND: 4 AL_J?:IO uuT TP12 Less than 1 ohm
RESPONSE: 6 FREQ CNTR AUDIO UUT Less than 1 ohm
-CC -F
CAL: MOD GEN FCTN GEN AUDIO UUT Less than 1 ohm
STIM SEL: FCTN GEN -CC -F
STIMULUS: 2
BASEBAND: 5 AL_J?:IO REF TP12 Less than 1 ohm
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Table 3-2. Test Adapter Continuity Checks Continued

1. SWITCH POSITIONS 2. DMM (+) | 3. DMM (-) 4. RESULTS 5. FAULT
STIMULUS: 4 F(_:TC’:\ICGEN TP12 Less than 1 ohm
LOGIC: 1 UUT-T TP12 Less than 1 ohm
LOGIC: 4 UuT - W TP12 Less than 1 ohm
STIMULUS: 5 FC_TC’:\ICGEN UUT - a Less than 1 ohm
STIMULUS: 6 FC_TC’:\ICGEN UUT -b Less than 1 ohm
STIMULUS: 7 F(_:TC’:\ICGEN UUT - ¢ Less than 1 ohm
STIMULUS: 8 F(_:TC’:\ICGEN UuT -d Less than 1 ohm
STIMULUS: 9 FC_T(’:\ICGEN UUT - e Less than 1 ohm
STIMULUS: 10 F(_:TC’:\ICGEN UUT - f Less than 1 ohm
STIMULUS: 11 FCETCI:\ICGEN UUT -g Less than 1 ohm
STIMULUS: 1 FCTN GEN AUDIO UUT Less than 1 ohm

-CC -D
RESPONSE: 1 FREQ CNTR AUDIO UUT Less than 1 ohm
-CC -B
RESPONSE: 2 FREQ CNTR AUDIO UUT Less than 1 ohm
- CC -D
RESPONSE: 3 FREQ CNTR AUDIO REF Less than 1 ohm
-CC -B
RESPONSE: 4 FREQ CNTR AUDIO UUT Less than 1 ohm
- CC -C
RESPONSE: 7 FFTEC?CCNTR UuT - A Less than 1 ohm
RESPONSE: 8 FF_NEC:QCCNTR UUT -B Less than 1 ohm
RESPONSE: 9 FF_NEC:QCCNTR UuT -C Less than 1 ohm
RESPONSE : 10 FF_EC?CCNTR UUT - D Less than 1 ohm
RESPONSE : 11 FFfEC?CCNTR UUT - E Less than 1 ohm
MOD GEN: ON M_OgCGEN UUT - E Less than 1 ohm
RESPONSE: 1 FREQ CNTR
RESP SEL: S2 .cc UUT -F Less than 1 ohm
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Table 3-2. Test Adapter Continuity Checks Continued

1. SWITCH POSITIONS 2. DMM (+) 3. DMM (-) 4. RESULTS 5. FAULT

RESPONSE: 2 FF_QE(SCCNTR UuUT -G Less than 1 ohm
FR

RESPONSE: 3 _EéQCCNTR UUT - H Less than 1 ohm

RESPONSE: 4 F??iSNTR UuT -J Less than 1 ohm
FRE

RESPONSE: 5 _é%CNTR UUT - K Less than 1 ohm

RESPONSE: 6 FF?E(SCCNTR UUT - L Less than 1 ohm

RESPONSE: 7 F??ifNTR UuT - M Less than 1 ohm
FRE N

RESPONSE: 8 _é%F TR UUT - N Less than 1 ohm

RESPONSE: 9 F??iSNTR UuT - P Less than 1 ohm

RESPONSE: 10 FF_EC:QCCNTR UUT - R Less than 1 ohm
FRE NTR

RESPONSE: 11 ) (_?CC UUT -S Less than 1 ohm

28V: OFF TP6 TP7 Greater than

100 k ohms

PTT: REF Alf[i‘l‘o REF H'?‘,\'IADSET Less than 1 ohm

PTT: UUT Alf[i‘l‘o uuT H'?"\'IADSET Less than 1 ohm

PTT: REF Al{[z:IO REF TP12 Less than 1 ohm

PTT: UUT Al{%o uuT TP12 Less than 1 ohm

STIMULUS: 3 FCTN GEN AUDIO REF Less than 1 ohm

-CC -D

TEST EQPT SELECTOR: FREQ CNTR SCOPE 2 Greater than

FREQ CNTR -CC -CcC 100 k ohms

TEST EQPT SELECTOR: FREQ CNTR SCOPE 2 Less than 1 ohm

-CC -CC

DMM

TEST EQPT SELECTOR: FF_E(?CCNTR SC%F():E e Less than 1 ohm

SCOPE )

TEST EQPT SELECTOR: FF_ESCCNTR S(?%F():E 2 Less than 1 ohm

HANDSET
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Table 3-2. Test Adapter Continuity Checks Continued

1. SWITCH POSITIONS 2. DMM (+) | 3. DMM (-) 4. RESULTS 5. FAULT
TEST EQPT SELECTOR: DMM DMM - CC EXT PROBE | Less than 1 ohm
TEST EQPT INPUT: EXT -CC
TEST EQPT SELECTOR: SCOPE S(_:OCPCE 1 E)_(TCEROBE Less than 1 ohm
TEST EQPT SELECTOR: HANDSET| Chassis TP12 Less than 1 ohm

EXT PROBE HANDSET
. CC B Less than 1 ohm
TP2 UUT-b Less than 1 ohm
UUT - ¢ AL_J%IO uuT Less than 1 ohm
UUT - E UUT - v Less than 1 ohm
TP1 UUT - F Less than 1 ohm
UUT - h TP12 Less than 1 ohm
UUT -z TP12 Less than 1 ohm
UUT - AA TP12 Less than 1 ohm
UUT - k TP12 Less than 1 ohm
UUT - m TP12 Less than 1 ohm
UUT-n TP12 Less than 1 ohm
UUT - p TP12 Less than 1 ohm
UUT - g TP12 Less than 1 ohm
UUT -1 TP12 Less than 1 ohm
UUT - s TP12 Less than 1 ohm
UUT -t TP12 Less than 1 ohm
UUT -u TP12 Less than 1 ohm
BASEBAND: OFF AL_”?E'O uuT Alf'?z'o REF | Less than 1 ohm
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Table 3-2, Test Adapter Continuity Checks Continued

1. SWITCH POSITIONS 2. DMM (+) | 3. DMM () 4. RESULTS 5. FAULT
STIMULUS: 6 TP2 FCTN GEN Greater than
CAL: FCTN GEN -CcC 100 k ohms
STIM SEL: FCTN GEN
STIMULUS: 6 TP2 FCTN GEN Less than 1 ohm
CAL: MOD GEN -CC
STIM SEL: FCTN GEN
STIMULUS: 6 TP2 FCTN GEN Less than 1 ohm
CAL: OFF -CC

STIM SEL: FCTN GEN
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3-18. TEST PRECAUTIONS AND NOTES.

WARNING

High voltage (200 V dc) is present at mounting adapter connector J1. Use caution when con-
necting the test setup and taking measurements to avoid personal injury.

WARNING

Set the test power supply to OFF before connecting or disconnecting a test setup. Current
capacities are large enough to cause personal injury. Equipment can also be damaged if care is

not taken.

NOTE

can be used to help fault isolate any unusual problems that might not be covered in the

troubleshooting procedures.

3-19. EXPLANATION OF SYMBOLS AND NOTES.

SYMBOL

D

\/

3-46

EXPLANATION

Test Procedure Start: (Rectangle with rounded sides)
Indicates start of the test procedure and contains a brief
description of the symptom of trouble.

Test Procedure Flow Line: (Heavy line) Indicates direction
of the procedure flow.

Test Procedure Instruction: (Rectangle) Provides test
setup or instructions for doing a specific test.

Decision: (Diamond) Indicates that a decision must be
made (YES or NO) in answer to question about the
previous test. Path taken depends on the answer
(YES or NO).

Connector: (Circle) Directs user to an entry point of
another chart. Contains an entry number that is the same
as entry number of other chart and a sheet number
(Sh. No.) that indicates the number of follow-on pages.

Notes Column: Presents additional information, such
as: more specific instructions about how to do a test,
cautions and warnings that must be observed when doing
a test, and additional information about what to do after
doing a test. Also provides reference to appropriate
circuit diagrams.
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3-20. TROUBLESHOOTING FLOWCHARTS.

The following charts are included:

Chart

1

10

1

12

13

14

15

16

17

18

19

Symptom

Display is not lit.

Incorrect RF output.

Incorrect power voltages.

Fails to transmit.

Control-monitor failure.

No 27.5 V dc to UUT.

No 27.5 V dc to UUT when DC switch is ON.
No 6.75 V dc to UUT.

No 13 V dc supply to UUT.

No 5 V dc supply to UUT.

No 1.5 V dc supply to UUT.

No GND connection to UUT.

No GND connection to UUT.

Relay K1 is stuck ON.

Relay K1 is inactive.

No signal output to frequency counter.
Relay K2 is faulty.

Relay K2 is faulty.

No signal output at REF ANT.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Faulty Display

(Sheet 1 of 1)

(DISPLAY IS NOT LIT)

1. TURN OFF TEST POWER

1. CONNECT EQUIPMENT AS SUPPLY.
SHOWN IN FIGURE 3-8|. 2. AT MOUNTING BASE
2. SET CB1: ON. REMOVE POWER CABLE
3. READ DMM. FROM A4J1.
3. CONNECT:
DMM (+) TEST LEAD TO
A4J1-B.
DMM (-) TEST LEAD TO
A4J5-B.
12.6 TO 13.4 V dc 4. READ DMM.
MOUNTING BASE IS BAD. NO
1. SET RESP SEL: S2. SEE CHAPTER 7.
2. SET RESPONSE: 7.
3. READ DMM.
YES
1. CONNECT:
DMM (+) TEST LEAD TO
NO | MOUNTING ADAPTER IS BAD. ANT-A.
12.6 TO 13.4 V dc SEE|CHAPTER 4. DMM (-) TEST LEAD TO
A4J5-A.
2. READ DMM.
att lonasrEn 2]
SEE
MOUNTING BASE IS BAD. NO
SEE[CHAPTER 7
YES

MOUNTING ADAPTER IS BAD.
SEE| CHAPTER 4.
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POWER FREQ CNT SCOPE OMM FCTN GEN
SUPPLY INPUT CHA cHe & - MDD GEN OUT  FCTN OUT
(27-29 v DC) o) Q o_0 Q
+ -
& & L L J
LT—I wi 'T Wi wi Wi wi
P2 p
H o N\ P3 J;
oo RE'—] [7 TEY EQUIPMENT l M? e
,\ ANT I'R[OCNYRSCE)[‘SC L 2 Rf_DET m@urmommtuw (! ANT sYS ws s NC
\Qj @ O © O © © ™ N.C.
® J
e [ e e e '
o N Ty L - R r"'
) O - 0O (3
~ ¥, \/ ¢ v e v vr%v
ol o o T
wip | O GERT] poMsT) ey e
—O Y8, Y70, ‘. "t
N [OLOX] L\ /J L\ ’,. L‘ [ e Prosc
oor 2 2Qn e ()
orF @ O Tor b off i1 ofF [ MAnDsET
°© oN ®7 @ s ON FCIN_GEN REF FCTN GEN $1 @ °
uv@ @9 @ @
OFF MOD GEMN wr HANDSET 2
OFF (OO NOD GEN caL m LS RESP SEL
EL7XL1043
EQUIPMENT PRESETS
TEST ADAPTER:
TEST EQPT SELECTOR: DMM
BASEBAND: OFF
RF SWITCH: OFF
LOGIC: OFF
STIMULUS: OFF
RESPONSE: 9
LOAD: OFF
28 V: ON
13 V: OFF
MOD GEN: OFF
CAL: OFF
PTT: OFF
STIM SEL: HANDSET
RESP SEL: S1
TEST EQPT INPUT: INT
Figure 3-8. REF RT Troubleshooting Test Setup
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

GCORRECT RF OUTPUD

— _”
|

)

/'u: TN 20 ARmM

YES

ON ANY CHANNEL
?

[\
I N
]

1. SET PTT: OFF.
DISCONNECT DMM FROM

<. NFN/IVIVNS T s IVIvE 8 1§ vi

RF DET. CONNECT DMM
TO DMM CONNECTOR.
SET TEST EQPT SELEC-
TOR: DiViM.

SET RESPONSE: 8.
SET PTT: UUT.
READ DMM.

|
/\
e N

%TO 13.4
v

YES

(@]

w

o

|
RT IS BAD.

SEE EHAPTER 2.
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Chart 2
Troubleshooting RF Output

(Sheet 1 of 1)

RT IS BAD.

SEE|CHAPTER 2,

MOUNTING ADAPTER IS BAD.
SE

NO




3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 3
Troubleshooting Power Output

(Sheet 1 of 1)

INCORRECT POWER
VOLTAGES.

1. CONNECT EQUIPMENT AS
SHOWN IN[FIGURE 3-8]
SET CB1: OFF.

SET RESPONSE: 6.

SET RESP SEL: S2.
READ DMM.

BY

NO | MOUNTING ADAPTER IS BAD.
és THAN >‘ SEH CHAPTER 4.
?

B vprasmg|
SE

TM 11-5820-890-30-5
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 4
Troubleshooting Transmit Failure

(Sheet 1 of 1)

(FAILS TO TRANSMIT.)

CONNECT EQUIPMENT AS
SHOWN |

CONNECT PR TO U7
NN TVT Ve IV LR = LI )

SET CBt1: ON.
READ DMM.

-

RS

y ,.\io_‘ MOUNTING ADAPTER IS BAD.

o TA 49 2 .
v SEE[CHAPTER 4
?

RT IS BAD.
SEE [CHAPTER 2|.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Remote Operation Failure

CONTROL-MONITOR
FAILURE.

1. CONNECT EQUIPMENT AS
SHOWN IN FIGURE 3-9.

2. SET CAL: FCTN GEN:
FREQ: 40000 Hz
(39900 TO 40100 Hz)

LEVEL: 500 mV p-p
(490 TO 510 mV p-p)
FUNCTION: SINE.

. SET CAL: OFF.

4. READ SCOPE.

w

Chart 5

(Sheet 1 of 1)

MOUNTING ADAPTER IS BAD.

SEEICHAPTER 4. |

325 TO 625 mV p-p
SINE WAVE

Y

RT IS BAD.

SEE| CHAPTER 2.

TM 11-5820-890-30-5
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

POWER FREQ CNT SCOPE DM M FCTN GEN
SUPPLY INPUT WA e + - MOD GENOUT  rCTN QUT
(27-29v 0C) [e] o] o o [e)
+ - I I | T
BNC TO
Q9 BANANAY
Lo__l wi wi wi wi wi wi
( Io =T o% O wr—)
Ao 1
A1 FReQ foNTR SCOfE 1 Sscoqt 2 ar oeT oo Jorw Ferufoew o1 tme #F 31 aEN At svs
© 6 TBD 5D oM
Test tarr BASEBAND » swTen Looc—— & ®
° m’&‘a,g'mz A ol r—a\ o fT ol Ao Lt
oSty ~r s 5. 2 o
O e >0 SO =)
- () N\ RV
o\ - v [t rer )
o oFr ofF
wi2 " o 1 [smes /) [T e
—0 O o & Y LY, . w
on 3. s 3. -3 < et 2Roseq
6 @ @s @4 2- O -9 2- O ~» 2- O
orF @ @ Vo 1 Tl " ofr [~ HANDSET
° on @ ©: on FCTN_GEN Rer FCTH GEN 51 @ °©
G oo ® © & G &
orF ©n @12 wob. Gew ! " e !BE’S(L
° o o 4
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TEST ADAPTER:
TEST EQPT SELECTOR:

BASEBAND:
RF SWITCH:
LOGIC:
STIMULUS:
RESPONSE:

PAAM

LUAU!

28 Vv:

13 V:
MOD GEN:
CAL:

PTT:

STIM SEL:

RESP SEL:
TEST EQPT |

NP
.

IT:
L

v

EQUIPMENT PRESETS

P2

EL7XL1044

SCOPE
OFF
OFF
OFF

8

4

3

OFF
OFF
OFF
OFF
OFF
FCTN GEN

S2

INT

Figure 3-9. Control-Monitor Troubleshooting Test Setup



3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6

Troubleshooting 27.5 V Power Supply

< NO 27.5 V dc TO UUT.)

USE DMM TO CHECK
VOLTAGE AT TP4 WITH
DMM GROUND AT TP12.

(Sheet 1 of 1)

A~

26.5 TO 28.5 V dc

THERE IS AN OPEN CIRCUIT
BETWEEN TP5 AND UUT
CONNECTOR PIN V.

1. TURN OFF AND
DISCONNECT TEST
POWER SUPPLY.

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
J15 AND TP4.

YES

2. USE DMM TO CHECK
DIODE CR1 FOR OPEN.

TM 11-5820-890-30-5

NOTE:

Do not change test setup
from OP CHECK test setup.

READS OPEN

?

CAPACITOR C1 1S BAD.

|
/‘M
READS OPEN

DIODE CR1 IS BAD.

?

USE DMM TO CHECK
RESISTANCE FROM J15 (+)
TO Ji16 (-).
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

CNO 27.5 V dc TO UUD

WHEN 28 V SWITCH IS ON,

1. REMOVE DS1 LAMP
FROM LAMP SOCKET.

2. USE DMM TO CHECK
VOLTAGE BETWEEN THE
LAMP SOCKET AND
TP12.

26.5 TO 28.5 V dc

Chart 7

Troubleshooting 27.5 V Power Supply

(Sheet 1 of 1)

NOTE:

Do not change test setup
from OP CHECK test setup.

DS1 LAMP IS BAD.

DISCONNECT TEST
POWER SUPPLY.

2. USE DMM TO CHECK

RESISTANCE THROUGH
28 V SWITCH S10.

USE DMM TO CHECK
VOLTAGE BETWEEN LAMP
SOCKET (+) LEAD AND
TP12.

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
J15 AND LAMP SOCKET.

26.5 TO 28.5 V dc
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NO

28 V SWITCH S10 IS BAD.

LAMP SOCKET IS BAD.




3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8

T™M 11-5820-890-30-5

Troubleshooting 6.75 V Power Supply

60 6.75 V dc TO UUD

< 26570285V dc >—]
/

\ ’

YES
1

NQO

USE DMM TO CHECK
VOLTAGE AT TP10.

1
N

(6.25 T0 7.25 V dc

\ ’ /

| ves

1. DISCONNECT TEST
POWER SUPPLY.

USE DMM TO CHECK
RESISTANCE OF LOGIC

T JIJ I VU T

SWITCH FROM DECK 4
WIPER TO DECK 4
CONTACT 2.

N

N

)

LESS THAN 1 OHM\>—
\

YES

(Sheet 1 of 2)

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
28 V SWITCH S10 AND
VOLTAGE REGULATOR.

CONTINUE WITH
OPERATIONAL CHECK.

NOTE:

Do not change test setup
from OP CHECK test setup.

v aC
TO DECREASE,
INCREASE VOLTAGE.

Py

ADJUSTMENT

SUCCESSFUL
?

YES

INO

1 TIION NEFE AND
e TUTUY Ui Aivw

DISCONNECT TEST
POWER SUPPLY.

2. REMOVE U1.

3. USE DMM TO CHECK
RESISTANCE FROM TP10

Lot i

TO TP12.

/I\

e TN
150 TO 560
U_& OHMS )

IN THE WIRING BETWEEN

TD4N AND |
tr iV ANV VU
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8

Troubleshooting 6.75 V Power Supply

< 0 TO 675 OHMS
V
I YES

NO

(Sheet 2 of 2)

(

©
X

ADJUST R2 FOR 450 TO 500
OHMS FROM U1-1 TO TP12.

POWER SUPPLY CCA (A1)
IS BAD.

_Ass THN

150 OHMS

TURN IT CW TO DECREASE
OR CCW TO INCREASE.

A

NO

USE DMM TO CHECK

(«DJUSTMENT\__
SUCCESSFUL

POWER SUPPLY CCA (A1)

AN
OAw.

0

1
D192
ric

RESISTANCE FROM TP
TO A1E1 AND FROM T

YES

TO A1E11.

BOTH PATHS

VOLTAGE REGULATOR U1
IS BAD.

POWER SUPPLY CCA (A1)
IS BAD.

YES LESS THAN
1 OHM

I

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
TP10 AND A1E1 OR
BETWEEN TP12 AND A1E11,

POWER SUPPLY CCA (A1)
IS BAD.

RESISTANCE FROM
U1-1 TO A1E3.
|
/\ YES
LESS THAN
1 OHM

?

NO

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
Ut-1 AND A1ES.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9
Troubleshooting 13 V Power Supply

(Sheet 1 of 3)
NO 13 V dc SUPPLY NOTE:
TO UUT. Do not change test setup
fromm OP CHECK test setup.

USE DMM TO CHECK
VOLTAGE AT U3-2.

1. TURN OFF AND
DISCONNECT TEST
POWER SUPPLY.
2. SET TEST ADAPTER:
28 V SWITCH: OFF.

NO
20.5 TO 28.5 V dc
3. USE DMM TO CHECK
? RESISTANCE OF R3.
YES

USE DMM TO CHECK

VOLTAGE AT TPS.

RESISTOR R3 IS BAD.
E N i
/\ ves| THERE IS AN O E“cmcu

12.25 TO 13.75 v dc N TLIE \AZIDINMD

2.7 TO 3.3 OHMS

W O

N 1C vinina

TPS AND J11-Y OR y. THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
U3-2 AND 28 V SWITCH S10.

USE DMM TO CHECK
VOLTAGE AT TP8.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

2
N

12.25 TO 13.75 V dc

N
TNO

Chart 9

(Sheet 2 of 3)

YES

Troubleshooting 13 V Power Supply

ADJUST R5 FOR 13 + 0.50
V dc AT TP8. TURN IT CW

T MCADE ACE NN NN
10 DECREASE OR CCW

TO INCREASE VOLTAGE.

|
A

/ \
ADJUSTMENT
<SUCCESSFUL
\ ?/
TNO

YES

1. TURN OFF AND
DISCONNECT TEST
POWER SUPPLY.

2. REMOVE U3.

3. USE DMM TO CHECK
RESISTANCE FROM

TP8 TO TP12.

A

390 TO 2.7K OHMS

L*

m

S

<,'\
I
>/

3-60

1. TURN OFF AND
DISCONNECT TEST
POWER SUPPLY.

USE DMM TO CHECK
CONTINUITY THROUGH

NS

13 V SWITCH S11.

N

|
N

NO
13 V SWITCH S11 IS BAD. LESS THAN
\ 1T UHM
\?/
CONTINUE WITH YES
OPERATIONAL CHECK.
THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
TP9 AND 13 V SWITCH S11
3




3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Q

USE DMM TO CHECK
RESISTANCE FROM
U3-1 TO TP12.

Chart 9

(Sheet 3 of 3)

T™M 11-5820-890-30-5

Troubleshooting 13 V Power Supply

190 TO 2.5K OHMS

POWER SUPPLY CCA (A1)
IS BAD.

LESS THAN
390 OHMS

ADJUST RS5 FOR 2K TO
2.2K OHMS RESISTANCE
FROM U3-1 TO TP12.

?

USE DMM TO CHECK
RESISTANCE FROM
TP8 TO A1E2.

YES

VOLTAGE REGULATOR U3
IS BAD.

POWER SUPPLY CCA (A1) {YES
IS BAD.
NO
POWER SUPPLY CCA (A1) THERE IS AN OPEN CIRCUIT
IS BAD. IN THE WIRING BETWEEN
TP8 AND A1E2.
USE DMM TO CHECK
RESISTANCE FROM
U3-1 TO A1E4.
POWER SUPPLY CCA (A1) | YES

IS BAD.

NO

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
U3-1 AND A1E4.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

NO § V dc SUPPLY
TO UUT.

USE DMM TO CHECK
VOLTAGE AT U2-2.

4.75 TO 5.25 V dc

Chart 10

Troubleshooting 5 V Power Supply

(Sheet 1 of 1)

NO

NOTE:

Do not change test setup
from OP CHECK test setup.

THERE IS AN OPEN CIRCUIT
BETWEEN VOLTAGE REGU-

LATOR U2 PIN 2 AND J11-w.

3. SET TEST ADAPTER:
28 V SWITCH: ON.

4. USE DMM TO CHECK
VOLTAGE AT U2-2.

1. SET TEST ADAPTER:
28 V SWITCH: OFF.

2. DISCONNECT WIRE
FROM E12 OF TEST
ADAPTER POWER
SUPPLY CCA.

3-62

VOLTAGE REGULATOR U2
IS BAD.

4,75 TO 5.25 V dc

TEST ADAPTER POWER
SUPPLY CCA (A1) IS BAD.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 11
Troubleshooting 1.5 V Power Supply

(Sheet 1 of 1)

r NO 1.5 V dc ﬁ NOTE:
SUPPLY TO UUT. Do not change test setup
N 4

I from OP CHECK test setup.
1

1. DISCONNECT TEST

oAWEND QEiInDD! v
rFovwWER SUFFLT.

RESISTANCE FROM
J11-Z TO E10 OF TEST

ADAPTER POWER
SUPPLY (A1),
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 12 _
Troubleshooting UUT GND Connection

(Sheet 1 of 1)

NO GND CONNECTION NOTE:
TO UUT. Do not change test setup
from OP CHECK test setup.

1. DISCONNECT TEST
POWER SUPPLY

2. USE DMM TO CHECK
RESISTANCE FROM
LOGIC SWITCH S4
DECK 2 WIPER TO
DECK 2 CONTACT 3.

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
J11-U AND GND.

LESS THAN t OHM

NO

LOGIC SWITCH S4 IS BAD.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 13
Troubleshooting UUT GND Connection

(Sheet 1 of 1)
NO GND CONNECTION NOTE:
TO UUT. Do not change test setup
from OP CHECK test setup.

1. DISCONNECT TEST
POWER SUPPLY

2. USE DMM TO CHECK
RESISTANCE FROM
LOGIC SWITCH S4
DECK 1 WIPER TO

DECK 1 CONTACT 3.

ves| THERE IS AN OPEN CIRCUIT
LESS THAN 1 OHM IN THE WIRING BETWEEN

J11-T AND GND.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

@LAY K1 IS STUCK Oh
\

-

USE DMM TO CHECK
VOLTAGE AT RELAY K
NEGATIVE CONTROL

IV NAN T IV e WV T IV

(K1-(-)).

1
EADN
AU

-

i
|
A
N

Chart 14
Troubleshooting Relay K1

(Sheet 1 of 1)

& GREATER THAN OR ~\YES[,

EQUAL TO 26 V dc
?

YNO

2. USE DMM TO CHECK
RESISTANCE FROM

K1-(-) TO TP12
[ Aud St BN AV S & ol -

i
N

e N e
< OPEN >

RF SWITCH S3 IS BAD.

?

| YES

RELAY K1 IS BAD.

w"J
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NOTE:

hange test setup

e _a

7~ N a P—t _
CHECK test setup.



3-20. TROUBLESHOOTING FLOWCHARTS. Continued

@LAY K1 1S INACTIVEj

— ——

USE DMM TO CHECK
VOLTAGE AT RELAY K1
NEGATIVE CONTROL LEAD
(K1-(-)). SEE NOTE 2.

YES

USE DMM TO CHECK
VOLTAGE AT RELAY K1
POSITIVE CONTROL LEAD
(K1-(+)). SEE NOTE 2.

Chart 15
Troubleshooting Relay K1
(Sheet 1 of 6)

THERE IS AN OPEN CIRCUIT
ON THE 27 V dc SUPPLY
PATH TO K1-(+).

TM 11-5820-890-30-5

NOTES:

Do not change test setup
from OP CHECK test setup.

K1-(+) is the positive control
{ead of relay K1.
K1-(-) is the negative control
lead of relay K1.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15
Troubleshooting Relay K1
(Sheet 2 of 6)

NOTE:

REAR VIEW OF RF
SWITCH 83.

A DECK 1 WIPER
B DECK 1 CONTACT 2

1. DISCONNECT TEST
POWER SUPPLY.

A. DECK 1
2. USE DMM TO CHECK WIPER
RESISTANCE FROM
RF SWITCH DECK 1 cghgigﬂ
WIPER TO DECK 1
CONTACT 2.
SEE NOTE 4.

RF SWITCH (S3) IS BAD.

LESS THAN 1 OHM

EL7XL1045A

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
K1-(-) AND GND.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Q

N

m

DISCONNECT RF CABL
1 FROM RELAY Ki.

| =3
CHANNEL
END OF RF CABLE W1
USING IMPEDANCE
MATCHING SETUP
SHOWN IN[FIGURE 3-103.

USE SCOPE TO CHECK

SIGNAL QUTPUT OF RF

CABLE W1.

e N NO
@) 700 mvy_
?

/I\

Chart 15
Troubleshooting Relay K1
(Sheet 3 of 6)

DISCONNECT RF CABLE
W2 FROM RELAY K1,

CONNECT SCOPE
CHANNEL 1 TO RELAY
Ki WHERE RF CABLE
WAS REMOVED USING
IMPEDANCE MATCHING
SETUP SHOWN IN

FIGURE 3-10b.

USE SCOPE TO CHECK
SIGNAL OUTPUT OF

N AV 174

HRELAY RNI.

L

3
SH 4

T ——

T™M 11-5820-890-30-5
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

500
DUMMY
LOAD

5000
DUMMY
LOAD

SMA TO
BNC

ADAPTER

(JACK TO JACK)

SMA T0O
BNC
ADAPTER

] (Jack TO PLUG)

CONNECT CONNECT TO W TV’E%
To RELAYS OR
RF CABLES N BNC TEE ATTENUATORS « BNC TEE
' o

AS DIRECTED AS DIRECTED —HEH
BNC BNC
sT»:)A - 10 BARREL
ADAPIER' [~/ PROBE TIP X Aﬁig'%iﬁ ' e
ADAPTER ne
(JACK TO JACK) ADAPTER (PLUG TO PLUG) ADAPTER
I INSERT I o
10X SCOPE Lokéaccopz
PROBE
Cl 7V 1NAR (= By AVARR WV i ]
CEL/IALIVRY CL/IALIUSY Y/
a) b)
CONNECT T0
RF SIGNAL
GENERATOR

BNC
BARREL

BNC TO

SMA

ADAPTER

(PLUG TO PLUG)

ATTENUATOR
AT2

BNC TO

SMA

ADAPTER

(PLUG TO PLUG)

BNC TEE

PROBE
TIP
(JACK TO JACK) ADAPTER
INSERT
‘ 10X SCOPE
PROBE
EL7XL1048
c)

Figure 3-10. Impedance Matching Test Setups
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

NO
560 TO 700 mV p-p
?
Tvss

Chart 15
Troubleshooting Relay K1
(Sheet 4 of 6)

RELAY K1 IS BAD.

1.

RECONNECT RF CABLE
W2 TO RELAY Ki1.

DISCONNECT RF CABLE
W2 FROM SMA TEE CP1.

CONNECT SCOPE
CHANNEL 1 TO LOOSE
END OF RF CABLE w2
USING IMPEDANCE
MATCHING SETUP

SHOWN IN|FIGURE 3-10a.

USE SCOPE TO CHECK
SIGNAL OUTPUT OF
RF CABLE W2.

560 TO 700 mV p-p

RF CABLE W2 IS BAD.

YES

4
SH 5

TM 11-5820-890-30-5
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

O,

1. RECONNECT RF CABLE
W2 TO SMA TEE CP1.

2. DISCONNECT RF CABLE

W8 FROM SMA TEE CP1i.
3. CONNECT SCOPE
CHANNEL 1 TO SMA TEE

CP1 USING IMPEDANC

SHOWN IN LS 3108
SHOWN IN .
REMOVE 50 0 DUMMY

LOAD FROM IMPEDANCE
MATCHING SETUP.

4, USE SCOPE TO CHECK
SIGNAL OUTPUT OF

ORAA T AN4

OVIA ICE UFI.

P

N

Chart 15

Troubleshooting Relay K1

(Sheet 5 of 6)

A
[#2]
(=]
-
O

RF CABLE W8 IS BAD.

)
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15
Troubleshooting Relay K1
(Sheet 6 of 6)

@

1. RECONNECT RF CABLE

L S > A1 O4 S el

W8 TO SMA TEE CP1.

2. DISCONNECT AND

REMOVE ATTENUATOR
AND DUMMY LOAD AT3.

3. REMOVE DUMMY LOAD
FROM ATTENUATOR AT3.

OONNENAT DFE QIRNAIL
VUi U T OIRGIvALL

GENERATOR AND SCOPE
CHANNEL 1 TO
ATTENUATOR AT3 USING
IMPEDANCE MATCHING

QCTIID QLINAIL I
QL ITUr ONUYYIN N

[FIGURE 3-10d.

5. SET RF SIGNAL
GENERATOR:
LEVEL: 15 dBm.

FES

6. USE SCOPE TO CHECK
SIGNAL OUTPUT OF

ATTENUATOR AT3.

I
A

NO
330 TO 470 mm— ATTENUATOR AT3 IS BAD.
\V/
I YES

l
SMA TEE CP1 IS BAD.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16

Troubleshooting RF to Frequency Counter Path

(NO SIGNAL OUTPUT Tﬁ
FREQUENCY COUNTER.
\ ‘-/

USE DMM TO CHECK
VOLTAGE AT RELAY Ki
NEGATIVE CONTROL LEAD
(K1-(-)). SEE NOTE 2.

/ Cil\%EAT{;ER ;I'HTAnN NO
NG e

(Sheet 1 of 7)

RF SWITCH S3 IS BAD.

[y

N
@)
Q
<

£,

m
0

K1 WHERE W4 WAS
REMOVED USING
IMPEDANCE MATCHING

SETUP SHOWN IN
FIGURE 3-10b.

3. USE SCOPE TO CHECK
SIGNAL OUTPUT OF

DEI AY KA1
[ = S N

|

|
A~
&
) g

3-74

NOTES:

Do not change test setup
from OP CHECK test setup.

K1-(+) is the positiv control
lead of relay K1.
K1-(-) is the negative

rra

coniroi iead of reiay Ki.
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3-20. TROUBLESHOOTING FLOWCHARTS. continued
Chart 16

Troubleshooting RF to Frequency Counter Path
(Sheet 2 of 7)

1
N

NO
560 TO 700 mVpb— RELAY K1 IS BAD.

N

DISCONNECT RF CABLE

W4 FROM ATTENUATOR
AT1,

3. CONNECT SCOPE
CHANNEL 1 TO LOOSE

END OF RF CABLE W4

IO IRANCM A AT

UdINQG IVIFEUVANLE

MATCHING SETUP
SHOWN IN [FIGURE 3-T08.

4. USE SCOPE TO CHECK

QINAAL MAILITOIIT AC
1 ur

SIGNAL OUTP
RF CABLE W4,

>__

560 TO 700 mM RF CABLE W4 IS BAD.

\ ?

——
w

C n
W

\-/
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting RF to Frequency Counter Path

®

1. RECONNECT RF CABLE
W4 TO ATTENUATOR

AT1.

2. DISCONNECT RF CABLE
W5 FROM ATTENUATOR
AT1.

W

CONNECT SCOPE
CHANNEL 1 TO

ATTENUATOR AT1 WHERE
RF CABLE W5 WAS
REMOVED USING
IMPEDANCE MATCHING

CETIID QHNWN IN
T U O

FIGURE 3-10b.

.| 11ee QNbe
. UOC Ouwurc [ s WIAN

70
SIGNAL OUTPUT OF
ATTENUATOR AT1.

OUHENK
w v

W5 FROM RELAY K3.

A

\s: a)

N
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Chart 16

(Sheet 3 of 7)

ATTENUATOR AT1 IS BAD.




3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16

TM 11-5820-890-30-5

Troubleshooting RF to Frequency Counter Path

(Sheet 4 of 7)

raYaY VY |r-f\1' [alaYaYe e

CONNECT SCOPE
CHANNEL 1 TO LOOSE
END OF RF CABLE W5
USING IMPEDANCE
MATCHING SETUP

SHOWN INFIGURE 3-T0p.

4. USE SCOPE TO CHECK
SIGNAL OUTPUT OF

w

Q

1. SET 28 V: OFF.

USE DMM TO CHECK
RESISTANCE FROM RF
SWITCH DECK 1 WIPER
TO DECK 1 CONTACT 3.

SEE NOTE 4.

V4

N

RF CABLE WS.

RF SWITCH S3 IS BAD.

LESS THAN 1 OHM

YES

56 TO 70 mV p-p RF CABLE W5 IS BAD.

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN

N

RECONNECT RF CABLE
W5 TO RELAY K3.

2. USE DMM TO CHECK
VOLTAGE AT K3-(-).
SEE NOTE 2.

N

0V dc
(-0.5 TO 0.5 V dc)

?

ES

K3-(-) AND GND.

NOTES:
4. REAR VIEW OF RF
SWITCH S3.
A DECK 1 WIPER
B DECK 1 CONTACT 3

DECK 1
WIPER

DECK 1
CONTACT 3

EL7XL1049
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting RF to Frequency Counter Path

T

IO MAALE T/ || lI

uSt MM 7O C

VOLTAGE AT RELAY K3
POSITIVE CONTROL LEAD
(K3-(+)). SEE NOTE 2.

I
l
/\

/REATER THN
OR EQUAL TO

[ 4

\26\:’,dc /
\/

| ves

Chart 16

(Sheet 5 of 7)

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN

NQ v/ QWITALL Q4N AANID
L0 ¥V OovIilTurn oilv ANV

3-(+).

1. RECONNECT RF CABLE
W7 FROM RELAY K3.

2. CONNECT SCOPE
CHANNEL 1 TO RELAY K3
WHERE W7 WAS
REMOVED USING
IMPEDANCE MATCHING
SETUP SHOWN IN

[FIGURE 3-10b.

3. USE SCOPE TO CHECK

SIGNAL OUTPUT OF

RELAY K3.

|

[e)]

(oc)
\/

)
)

I
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16
Troubleshooting RF to Frequency Counter Path
(Sheet 6 of 7)

56 TO 70 mV p-p RELAY K3 IS BAD.

I YES
1. RECONNECT RF CABLE
W7 TO RELAY K3.

2. DISCONNECT RF CABLE
W7 FROM RELAY K2.

3. CONNECT SCOPE
CHANNEL 1 TO LOOSE
END OF RF CABLE W7
USING IMPEDANCE

MATCHIN P
SHOWN IN FIGURE 3-10a.

4. USE SCOPE TO CHECK
SIGNAL OUTPUT OF
RF CABLE W7.

RF CABLE W7 IS BAD.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16

Troubleshooting RF to Frequency Counter Path

4.

RECONNECT RF CABLE
W7 TO RELAY K2,

DISCONNECT RF CABLE
WS FROM RELAY K2.

CONNECT SCOPE
CHANNEL 1 TO RELAY
K2 WHERE W9 WAS
REMOVED USING
IMPEDANCE MATCHING
SETUP SHOWN IN
CFIGURE 3-10B.

USE SCOPE TO CHECK
SIGNAL OUTPUT OF
RELAY K2.

3-80

56 TO 70 mV p-p

YES

(Sheet 7 of 7)

RECONNECT RF CABLE
W9 TO RELAY K2.

2. USE DMM TO CHECK

VOLTAGE AT K2-(-).

SEE NOTE 2.

RELAY K2 IS BAD.

GREATER THAN
OR EQUAL TO
26 V dc
?

RF SWITCH S3 IS BAD.

RF CABLE WS IS BAD.




3-20. TROUBLESHOOTING FLOWCHARTS. Continued

CELAY K2 1S FAULTY.)

Chart 17
Troubleshooting Relay K2
(Sheet 1 of 1)

USE DMM TO CHECK
VOLTAGE AT RELAY K2
NEGATIVE CONTROL LEAD
(K2-(-)). SEE NOTE 2.

CA O

N\wy

Y 43 2 OOF A

6 I12
{8 91101
U“\b

EL7XL1050

/!\ .

TM 11-5820-890-30-5

NOTES:

Do not change test setup from
OP CHECK test setup.

K1-(+) is the positiv control lead
of relay K1.

K1-(-) is the negative control
lead of relay K1.

1. DISCONNECT TEST
POWER SUPPLY.

<(0 57005 V d )\NG
-0. . [}

? "
USE DMM TO CHECK |
VOLTAGE Al HELAY K<

POSITIVE CONTROL LEAD
(K2-(+)). SEE NOTE 2.

GREATER THAN NO
OR EQUAL TO
26 V dc
?

RELAY K2 IS BAD.

RF SWITCH S3 IS BAD.

THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
28 V SWITCH S10 AND
K2-(+).

NO
LESS THAN 1 OHM

2. USE DMM TO CHECK
RESISTANCE FROM
RF SWITCH S3 DECK 2
WIPER TO DECK 2
CONTACT 5.
SEE VIEW A.

?

IYES
THERE IS AN OPEN CIRCUIT
IN THE WIRING BETWEEN
K2-(-) AND GND
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 18
Troubleshooting Relay K2
(Sheet 1 of 1)

(RELAY K2 IS FAULTY

. __

—
.

DISCONNECT RF CABLE
E

\AIA FPI/AS ML AV L

v wn
YWJI rRumv RELAY R<Z.

2. CONNECT SCOPE

ALIANMMEL 4 TN DCL A
VUAANINLCL 1 1V NCLA

WHERE W3 WAS
REMOVED USING

MADEMNANAE A ATOALINND
IWIFCUAINUE IVIATUITIIING

SETUP SHOWN IN
FIGURE 3-10a.

3. USE SCOPE TO CHECK

SIGNAL OUTPUT OF
RELAY K2,

JY

N

vV wo
T NL

NO
Q TO 70 mV p'p>— RELAY K2 IS BAD.

RF CABLE W3 IS BAD.

3-82

NOTE:

Do not change test setup
from OP CHECK test setup.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 19
Troubleshooting UUT ANT to REF ANT RF path
(Sheet 1 of 3)

NOTES:
ﬂo SIGNAL OUTPUT W
AT REF ANT.
N /

1. Do not change test setup from
OP CHECK test setup.

2. K3-(+) is the positive control
iead of reiay K3.

w
X

K3-(-) is the negative control
- _ - lead of relay K3.
1. SET TEST ADAPTER: o

RF SWITCH: OFF.

2. USE DMM TO CHECK

VNI TAQE AT DEI AV KA
VULIAGL AT NceAT N

NEGATIVE CONTROL
LEAD (K3-(-)).
SE

n
(90
>
o

HAN NO
OR EQUAL TO /\_ RELAY K3 I
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 19
Troubleshooting UUT ANT to REF ANT RF path
(Sheet 2 of 3)

1. DISCONNECT RF CABLE
W6 FROM RELAY K3.

2. CONNECT SCOPE
CHANNEL 1 TO RELAY K3
WHERE W6 WAS
REMOVED USING
IMPEDANCE MATCHING

3. USE SCOPE TO CHECK

SIGNAL OUTPUT OF
RELAY K3.

NO
360 TO 440 mV p-p RELAY K3 IS BAD.
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3-20. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 19

TM 11-5820-890-30-5

Troubleshooting UUT ANT to REF ANT RF path

w

CONNECT SCOPE
CHANNEL 1 TO LOOSE
END OF RF CABLE W6
USING IMPEDANCE
MATCHING SETUP

SHOWN IN_FIGURE 3-104.

USE SCOPE TO CHECK

SIGNAL OUTPUT OF
RF CABLE W6.

|
A
N

@TO 440 mV p-p

~_
o

?
YES
3

)

p—
) -

SH 3
V

(Sheet 3 of 3)

O

RECONNECT RF CABLE
W6 TO ATTENUATOR
AT2.

DISCONNECT RF CABLE

W10 FROM ATTENUATOR

AT2.

CONNECT SCOPE

ALIARIMICL 4

CHANNEL 1 7O
ATTENUATOR AT2
WHERE RF CABLE W10
WAS REMOVED USING
IMPEDANCE MATCHING
SETUP SHOWN IN

b.

4. USE SCOPE TO CHECK

SIGNAL OUTPUT OF
ATTENUATOR AT2,

RF CABLE W6 IS BAD.

ATTENUATOR AT2 IS BAD.

RF CABLE W10 IS BAD.
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3-21. ECCM FILL DEVICE, MX-10579/VRC AND MX-18290/VRC.

If the ECCM fill device will not hold or transfer a fill with a good battery, refer to chapter 18{for repair instructions.

Section VI. MAINTENANCE PROCEDURES

Subject Para Page
Operational Check . ... ... . 3-22
Repair INStrUCHIONS . . . ... B-23 [3-84l
Threaded Screw Insert Replacement Procedure . . . . ... ... .. ... ... [3-24 [3-87
Removal and Installation of Test Adapter . . . . ... ... . . . 3-25 3-89
Replacement of CONNECIOIS . . . . . . ittt e e e e e i e 3-26
Replacement of SWItCheS . . . .. .. ..ottt e [3-27] [3-96l
Replacement of Test Points and Power Plugs, . . . ... .. [3-28] [3-98
Replacement of Power Supply CCA . . ... . e [3-29 [3-99
Replacement of Voltage ReguIators, . . .. ... ...ttt [3-30
Replacement of Power Supply Mounting Bracket . . .. ........... ... .. ... ....... [3-31 3-101
Replacement of RF Cables . .. ... ... i e e
Replacement of Relays . ... ... .. ... i 3-33
Replacement of Relay Mounting Brackets . . . ........... ... ... [3-34
Replacement of RESISIOr R3 . . . ... .ttt e [3-35] [3-109
Replacement of Resistor Mounting Bracket.. . . . ... . ... 3-36
Replacement of Dummy Load and Attenuators . . .. .......... ... [3-37 [3-107]
Replacement of Diode CRL . ... ... .ttt e e 3-38
Replacement of Capacitor CL . . ... ... ...ttt e 3-39 [3-109
Replacement of Mounting Bracket . . . ... .. ... ... ...

3-22. OPERATIONAL CHECK.

Perform the operational check found in[paragraph 3-17| to verify proper operation of the reference applique and
test adapter.

3-23. REPAIR INSTRUCTIONS.

The following paragraphs are the replacement instructions for the interconnecting device components. Refer to
for the RT instructions. Refer to[chapter 4 for mounting adapter and[chapter 7] for mounting base
instructions. Threaded screw inserts are replaced as described in the next paragraph.[Table 3-3] lists the
threaded screw inserts included in the maintenance group. It also identifies where they are used in the
equipment. Also see TM 11-5820-890-30P-3.

Table 3-3. Threaded Screw Inserts.

EQUIPMENT LOCATION SCRE¥\\/(F|)|\éSERT SIZE QTY
RT Chassis where holding battery cover attaches MA3330-102 M3 x 1 2
RT Chassis where top cover attaches MA3330-102 M3 x 1 11
RT Chassis where bottom cover attaches MA3330-102 M3 x 1 12
RT Chassis where the handle assembly attaches MA3330-152 M3x15 4
RT Chassis where the guard assembly attaches MA3330-152 M3x15 4
RT Chassis where keypad attaches to front panel MA3330-100 M22x1 4
RT Chassis where front panel attaches MA3330-102 M3 x 1 9
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Table 3-3. Threaded Screw Inserts. Continued

EQUIPMENT

Amplifier-Adapter
Amplifier-Adapter
Amplifier-Adapter

Amplifier-Adapter

Amplifier-Adapter

Amplifier-Adapter

Amplifier-Adapter

Mounting Base
Connector Assembly
Mounting Base
Connector Assembly
Mounting Base
Connector Assembly

Control-Monitor
Control-Monitor

SCREW INSERT

LOCATION TVPE SIZE QTY
where the power supply mounts MA3330-152 M3x15 17
where the access covers mount MA3330-152 M3x15 12
where the bottom access cover mounts MA3330-152 M3x15 2
where the power amplifier securing MA3330-209 M8 x 2 1
thumbscrew mounts
on the bottom of the audio amplifier case MA3330-152 M3x15 3
where 3 screws of the bottom plate
are secured
on the bottom of the CB1 case where MA3330-152 M3 x 15 2
2 screws of the bottom plate are
attached
where the audio amplifier access cover MA3330-152 M3 x 1.5 15
mounts
where cover mounts MA3330-152 M3 x 15 8
where connector J5 mounts MA3330-104 M4 x 1 2
where guide pin mounts MA3330-105 M5 x 1 1
where rear cover mounts MA3330-154 M4 x 1.5 6
where front panel mounts MA3330-154 M4 x 15 6

3-24. THREADED SCREW INSERT REPLACEMENT PROCEDURE.

ITEM ACTION REMARKS
REMOVAL
a. Threaded screw insert Refer to[figure 3-17] For recessed M3 x 1 inserts,

extractor (1)

Place in hole. Tap extractor to
seat in insert. Maintain steady
pressure on extractor and unscrew
insert. Remove insert from hole.

b. Thread cleaning tap (2) Select proper size tap.

Insert and secure in brace (3).
Start carefully in hole.

Screw tap to bottom of hole.
Unscrew tap.

use tool 1227-02. For all
others, use tool 1227-6
or 1227-02, depending on
the insert size.
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3-24. THREADED SCREW INSERT REPLACEMENT PROCEDURE. Continued

ITEM ACTION REMARKS
INSTALLATION
c. Prewinder (4) and Loosen stop collar (6) with hex wrench. If insert is used with
insert (5) Extend threaded shaft beyond end of a captive screw, set
prewinder 1 thread longer than insert. prewinder with an extra
Move stop collar to top of tool body 2 to 3 mm length,

and tighten. Retract threaded shaft.
Place insert in prewinder with tang end
toward prewinder tip. Rotate shaft until
insert projects beyond the tip one full
turn. Place tip in hole. Screw insert
into hole until stop collar touches

tool body. Retract prewinder.

d. Tang breakoff tool (7) Place on tang. Break off tang by pressing
down on tool. Remove tang breakoff tool.
Remove broken tang from hole.
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Figure 3-11. Threaded Screw Insert Replacement
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3-25. REMOVAL AND INSTALLATION OF TEST ADAPTER.

This paragraph details the procedures for the removal and installation of the test adapter from the maintenance
group lid.

Tools:
Cross tip screwdriver, #2 point
ITEM ACTION REMARKS

REMOVAL

a. Maintenance group lid Use cross tip screwdriver.
Fully loosen and remove 10
screws securing test adapter
to lid.

b. Test adapter Pull test adapter out of lid.

INSTALLATION

c. Test adapter Insert test adapter into lid.

d. 10 screws Use cross tip screwdriver.

Thread 10 screws through test
adapter into lid. Tighten screws.
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26

EL7XL1052

Figure 3-12. Test Adapter Front Panel Repair. (Sheet 1 of 3)
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Figure 3-12. Test Adapter Front Panel Repair. (Sheet 2 of 3)
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Figure 3-12. Test Adapter Front Panel Repair. (Sheet 3 of 3)
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3-26. REPLACEMENT OF CONNECTORS.

Tools:
Socket wrench Cross tip screwdriver, #1 point Soldering kit
7/32-inch nutdriver 3/4-inch spanner wrench 1/2-inch socket
Pin insertion/removal tool

Expendable supplies:

Alcohol Cotton swabs Solder

References:
[Paragraph 3-25]for removal and installation of test adapter from maintenance group lid.
for location of connectors.

a. Replacement of Front Panel Mounted BNC Connectors (J1, J2, J3, J5, J6, J7, J8, and J17).

ITEM ACTION REMARKS
REMOVAL
a. Wires Using soldering kit, desolder wires from Sed figure 3-17|
connector (6) and ground tab (18). (sheets 1 and 2).
b. Connector (6) Using socket wrench and 1/2-inch

socket, remove and retain hex nut (45)
and ground tab (18) securing connector
to test adapter. Remove and discard
connector from test adapter.

INSTALLATION

c. Connector (6) Insert replacement connector in test These were removed in
adapter. Install retained ground tab step b.
(18) and hex nut (45) on connector.
Using socket wrench and 1/2-inch
socket, tighten nut.

d. Wires Using soldering kit, solder wires to Before and after soldering,
correct positions on connector and clean solder joints with
ground tab. cotton swabs and alcohol.
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3-26. REPLACEMENT OF CONNECTORS. Continued

b. Replacement of Circular Multipin Connector J11.

ITEM

ACTION

REMARKS

REMOVAL

a. Four screws (2), nuts (5),
flat washers (4), and
spacers (2A)

b. Wires and pins

INSTALLATION

c. Pins

d. Connector (3)

e. Four screws (2), nuts (5),
flat washers (4), and
spacers (2A)

3-94

Using cross tip screwdriver and 7/32-inch
nutdriver, remove and retain four screws,
nuts, flat washers, and spacers securing
connector J11 (3) to test adapter.

Remove connector J11 from test adapter,

Use soldering kit, and pin insertion/removal
tool included in connector package.
Remove any damaged pins from con-
nector (3). Desolder pins from wires

and solder new pins on wires.

Use pin insertion/removal tool. Remove
remaining pins one at a time from bad
connector and install all pins in correct
positions in replacement connector.

Insert connector in test adapter with
correct orientation.

Use cross tip screwdriver and 7/32-inch
nutdriver. Insert four retained screws
through connector and test adapter.
Install and tighten screws with four
retained flat washers, spacers, and
nuts.

Seq_figure 3-12|(sheet 1).

Before and after soldering,
clean solder joints with cot-
ton swabs and alcohol.

These were removed in
step a.



3-26. REPLACEMENT OF CONNECTORS. Continued

c. Replacement of Six-pin Audio Connectors (J13, J14, and J18).

TM 11-5820-890-30-5

ITEM ACTION REMARKS
REMOVAL
a. Spanner nut (7A) Using 3/4-inch spanner wrench, remove Sed _figure 3-12] (sheet 1).

b. Wires and pins

c. Connector (7)

INSTALLATION

d. Wires and pins

e. Connector (7)

f.  Spanner nut (7A)

and retain spanner nut from audio con-
nector (7), Remove connector from
test adapter.

Using soldering kit, desolder wires from
pins on connector. Note positions of
wires connected to audio connector.

Discard.

Using soldering kit, solder wires to correct
pins on connector.

Insert replacement connector in test
adapter with correct orientation.

Using 3/4-inch spanner wrench, install
and tighten spanner nut on connector.

Before and after soldering,
clean solder joints with
cotton swabs and alcohol.

This was removed in
step a.
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3-27. REPLACEMENT OF SWITCHES.

Tools:
Flat tip screwdriver Adjustable wrench Soldering kit
Hex key set

Expendable supplies:
Alcohol Cotton swabs
Solder Masking tape

References:
Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
Figure 3-12| for location of switches.

a. Replacement of Toggle Switches (S7 and S9 through S15).

ITEM ACTION REMARKS
REMOVAL
a. Terminal lugs (9) Using flat tip screwdriver, remove and Sed_figure 3-12] (sheet 1).
retain screws and lockwashers securing Use masking tape on
terminal lugs (9) to switch. Note positions terminal lug wires during
of all terminal lugs removed from switch. removal to keep track of

positions on switch.

b. Switch (8, 10, 11, or 13) Note position of switch. Using adjustable
wrench, remove and retain hex nut and
lockwasher securing switch to test adapter.
Remove and discard switch.

INSTALLATION
c. Alignment washer Make sure there is an alignment washer
on replacement switch. Check that tab
of washer is pointing toward the switch.
d. Switch (8, 10, 11, or 13) Insert switch into test adapter so that
tab of washer fits into hole in back of
test adapter front panel.
e. Hex nut and lockwasher Using adjustable wrench, install and tighten These were removed in
retained lockwasher and hex nut on switch step b.
securing it to front panel.
f. Terminal lugs (9) Using flat tip screwdriver, install retained These were removed in

screws with lockwashers through terminal step a.
lugs (9) and into switch connections.

Tighten screws. Make sure each terminal

lug is secured to correct position.

3-96



TM 11-5820-890-30-5

3-27. REPLACEMENT OF SWITCHES. Continued

b. Replacement of Rotary Switches (S1 through S6 and S8).

ITEM ACTION REMARKS
REMOVAL
a. Knob (1) Note position of switch. Using hex key Sed_figure 3-12] (sheet 1).
set, loosen two setscrews securing knob
(1) to switch. Remove and retain knob
from switch.
b. Wires Note position of all wires soldered to

c. Hex nut and lockwasher

d. Switch (12, 14, 15, 16,
17, 19, or 21)

INSTALLATION

e. Wires

f. Switch (12, 14, 15, 16,
17, 19, or 21)

g. Hex nut and lockwasher

h. Knob (1)

switch. Using soldering kit, desolder
each wire from switch.

Note orientation of switch. Using adjustable
wrench, remove and retain hex nut and
lockwasher securing switch to test adapter.

Remove and discard defective switch.

Using soldering kit, solder wires to Before and after soldering,
correct positions of switch. clean solder joints with al-
cohol and cotton swabs.

Insert replacement switch in test adapter
with correct orientation.

Using adjustable wrench, install and tighten These were removed in
retained lockwasher and hex nut on switch  step c.
securing it to front panel.

Place retained knob (1) on switch with This was removed in
correct orientation. Using hex key set, step a.
tighten both setscrews.
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3-28. REPLACEMENT OF TEST POINTS AND POWER PLUGS.

Tools:
Soldering kit 1-1/32-inch nutdriver

Expendable supplies:
Alcohol Cotton swabs Solder

References:
[Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
for illustration of test points and power plugs.

ITEM ACTION REMARKS
REMOVAL
a. Wires Using soldering kit, desolder wires from Sed figure 3-12]|
test point TP1 thru TP12 (39 thru 44) or (sheets 1 and 2).

power plug J15 or J16 (24 or 25).

b. Hex nut and washer Using 1-1/32-inch nutdriver, remove and
retain hex nut and washer securing test
point or power plug to test adapter.

c. Test point or power plug Remove and discard defective test point
(39 thru 44, or 24 or 25) or power plug.
INSTALLATION
d. Test point or power plug Insert replacement test point or power
(39 thru 44, or 24 or 25) plug into test adapter.
e. Hex nut and washer Using 1-1/32-inch nutdriver, install and These were removed in
tighten retained washer and hex nut on step b.

test point (39 thru 44) or power plug
(24 or 25) securing it to front panel.

f. Wires Using soldering kit, solder wires on test Before and after soldering,

point or power plug. clean solder joints with
cotton swabs and alcohol.
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3-29. REPLACEMENT OF POWER SUPPLY CCA.

Tools:

Soldering kit 3/16-inch nutdriver Cross tip screwdriver, #0 point
Expendable supplies:

Alcohol Cotton swabs Solder
References:

[Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
[Eigure 3-12] for illustration of power supply circuit card assembly (CCA).

ITEM ACTION REMARKS
REMOVAL
a. Wires Note positions of all wires soldered to Sed_figure 3-12] (sheet 3).

power supply CCA (65). Using soldering
kit, desolder all wires from CCA.

b. Four hex nuts (60), lock- Using cross tip screwdriver and 3/16-inch
washers (61), flat washers nutdriver, remove and retain four hex nuts,
(62), and screws (66) lockwashers, flat washers, and screws

securing CCA to power supply mounting
bracket (63). Note orientation of CCA’s
component side with respect to mounting

bracket.
c. Four spacer sleeves (64) Remove and retain.
d. Power supply CCA (65) Remove and discard.
INSTALLATION
e. Wires Using soldering kit, solder all wires to Before and after soldering,
correct positions on CCA. clean solder joints with
cotton swabs and alcohol.
f. Power supply CCA (65) Install four retained screws (66) through These were removed in
replacement CCA and four retained spac-  steps b and c.
er sleeves (64). Place CCA with its com-
ponent side in correct orientation on pow-
er supply mounting bracket (63) with
screws inserted through holes in bracket.
g. Four hex nuts (60), lock- Using cross tip screwdriver and 3/16-inch These were removed in
washers (61), flat washers nutdriver, install and tighten four retained step b.
(62), and screws (66) hex nuts, lockwashers, and flat washers
on four screws securing CCA to mounting
bracket.
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3-30. REPLACEMENT OF VOLTAGE REGULATORS.

Tools:
Soldering kit

Expendable supplies:
Alcohol

References:

Cross tip screwdriver, #1 point

Cotton swabs Solder

[Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
[Eigure 3-12 for illustration of voltage regulators.

ITEM

ACTION

REMARKS

REMOVAL

a. Two screws (57) and
lockwashers (56)

b. Wires

¢, Voltage regulator

(55, 58, or 59)

INSTALLATION

d. Wires

e. Voltage regulator
(55, 58, or 59)

f. Two screws (57) and
lockwashers (56)

3-100

Using cross tip screwdriver, remove and
retain two screws and lockwashers sec-
uring voltage regulator (55, 58, or 59) to
power supply mounting bracket (63).

Note positions of all wires soldered to
power supply CCA (65). Using soldering
kit, desolder all wires from CCA.

Pull loose from mounting socket (87) and
mounting bracket (63). Discard defective
voltage regulator.

Using soldering kit, solder all wires to
correct positions on CCA.

Insert leads of replacement voltage regu-
lator through mounting bracket (63) and
into mounting socket (87). If insulating
film (54) is required with voltage regulator,
make sure film is on regulator before
installing it on mounting bracket (63).

Using cross tip screwdriver, install and
tighten two retained screws with lock-
washers through voltage regulator (55,
58, or 59) and into mounting socket (87)
securing them to mounting bracket (63).

Sed figure 3-12| (sheet 3).

Sed_figure 3-12| (sheet 3).

NOTE:
When replacing voltage
regulator U1 or U3 (55 or
59), remove and retain
insulating film (54) from
between regulator and
mounting bracket.

Before and after soldering,
clean solder joints with
cotton swabs and alcohol.

These were removed in
step a.
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3-31. REPLACEMENT OF POWER SUPPLY MOUNTING BRACKET.

Tools:
3/16-inch nutdriver Cross tip screwdriver, #0 point Soldering kit
Adjustable wrench Cross tip screwdriver, #1 point

Expendable supplies:
Alcohol Cotton swabs Solder

References:
Paragraph 3-25 for removal and installation of test adapter from maintenance group lid.
Paragraph 3-29 for removal and installation of power supply CCA.
Paragraph 3-30 for removal and installation of voltage regulators.
for illustration of power supply mounting bracket.

ITEM ACTION REMARKS
REMOVAL
a. Power supply CCA (65) Remove and retain. Refer to|_paragraph 3-29 for
removal procedures.
b. Voltage regulators Remove and retain. Refer to[ paragraph 3-30 for
(55, 58, and 59) removal procedures.
c. Two nuts (28) and flat Using adjustable wrench, remove and Sed_figure 3-12] (sheet 3).
washers (29) retain two nuts and flat washers securing

mounting bracket (63) to chassis (67).

d. Power supply mounting Remove and discard defective mounting
bracket (63) bracket (63).
INSTALLATION
e. Power supply mounting Place replacement mounting bracket (63)
bracket (63) on chassis (67) and aline mounting holes.
f.  Two nuts (28) and flat Using adjustable wrench, install and tighten These were removed in
washers (29) two retained nuts and flat washers securing step c.
mounting bracket (63) to chassis (67).
g. Voltage regulators Install. Refer tolparagraph 3-30| for
(55, 58, and 59) installation procedures.
h. Power supply CCA (65) Install. Refer to[paragraph 3-29 for

installation procedures.
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3-32. REPLACEMENT OF RF CABLES.

Tools:

3/16-inch nutdriver

Wire cutters

Expendable supplies:

Alcohol

References:
[Paragraph 3-25]for removal and installation of test adapter from maintenance group lid.
[Figure 3-12] for illustration of RF cables.

Adjustable wrench Soldering kit

Cotton swabs Solder

ITEM ACTION REMARKS
REMOVAL
a. Cable tiedown straps Locate RF cable to be removed, and re- Sed_figure 3-12] (sheet 2).
move and discard cable tiedown straps.
b. Plastic clamps (34), hex Use 3/16-inch nutdriver. On the attenu- Applies to RF cables W2,
nuts (28), flat washers ator (32) or the dummy load (33), re- W4, W5, and W6.
(29), and spacers (35) move and retain the affected plastic
clamps (34) and mounting hardware.
c. SMA connector end Using adjustable wrench, unscrew and
of RF cable disconnect SMA connector of RF cable
from attenuator (32) or T-connector (53),
taking care to note the position of the RF
cable to be removed.
d. Soldered end of Note position of RF cable. Using soldering  Applies to RF cables W1,
RF cable kit, desolder RF cable and cable shield W3, W8, W9, and W10.
from connector on chassis (67).
e. RF cable Remove and discard RF cable from chassis
(67), and note position and routing.
INSTALLATION
f.  RF cable Insert replacement RF cable in chassis (67),
and route in previously noted position.
g. Soldered end of Using soldering kit, solder RF cable and Before and after soldering,
RF cable cable shield to correct position and clean solder joints with
connector. cotton swabs and alcohol.
h. SMA connector end Using adjustable wrench, position RF cable

of RF cable

Plastic clamps (34), hex
nuts (28), flat washers
(29), and spacers (35)

Cable tiedown straps

3-102

and connect SMA connector of RF cable
to attenuator (32) or T-connector (53).

These were removed in
step b.

Use 3/16-inch nutdriver. On the attenuator
(32) or dummy load (33), reinstall the af-
fected plastic clamps (34) and mounting
hardware.

Locate RF cable tiedown areas, and install
new tiedown straps.
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3-33. REPLACEMENT OF RELAYS.

Tools:
Soldering kit
Adjustable wrench

Expendable supplies:
Alcohol

References:

Cross tip screwdriver, #0 point 3/16-inch nutdriver

Cotton swabs Solder

Paragraph 3-25| for removal and installation of test adapter from maintenance group lid.
[Figure 3-12 for illustration of relays.

ITEM ACTION REMARKS
REMOVAL
a. Wires Note positions of all wires soldered to Sed_figure 3-12|
relay (70). Using soldering kit, desolder (sheet 2, detail C).

b. Two screws (71), flat
washers (69), and
hex nuts (68)

c. Relay (70)

INSTALLATION

d. Relay (70)

e. Two screws (71), flat
washers (69), and
hex nuts (68)

f. Wires

all wires. Using adjustable wrench, dis-
connect RF cables from relay.

Using cross tip screwdriver and 3/16-inch  Seé figure 3-12]
nutdriver, remove and retain two screws, (sheet 3, detail C).
flat washers, and hex nuts securing relay

(70) to mounting bracket (72).

Remove and discard defective relay from
mounting bracket.

Install replacement relay in correct posi-
tion on mounting bracket (72) with two
retained screws (71) inserted through
holes in mounting bracket and relay case.

Using cross tip screwdriver and 3/16-inch These were removed in
nutdriver, install and tighten two retained step b.

hex nuts and flat washers on two screws

securing relay (70) to mounting bracket (72).

Using soldering kit, solder all wires to cor- Before and after soldering,
rect positions on relay (70). Using adjust- clean solder joints with
able wrench, connect RF cables to correct cotton swabs and alcohol.
connectors on relay.
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3-34. REPLACEMENT OF RELAY MOUNTING BRACKETS.

Tools:
Soldering kit Cross tip screwdriver, #1 point 3/16-inch nutdriver
Adjustable wrench

Expendable supplies:
Alcohol Cotton swabs Solder

References:
[ Paragraph 3-25| for removal and installation of test adapter from maintenance group lid.
for illustration of relay mounting brackets.

ITEM ACTION REMARKS
REMOVAL
a. Two screws (71), flat Using cross tip screwdriver, remove and Sed_figure 3-12
washers (69), and, retain two screws (71), flat washers (69), (sheet 2, detail C).
hex nuts (68) and hex nuts (68) securing relay (70) to
mounting bracket (72).
b. Relay (70) Remove and retain. Refer to[ paragraph 3-33 for
removal procedures.
c. Two nuts (28) and flat Using adjustable wrench, remove and Seg figure 3-12
washers (29) retain two nuts and flat washers securing (sheet 2, detail C).

mounting bracket (72) to chassis studs.

d. Relay mounting Remove and discard from chassis.
bracket (72)

INSTALLATION
e. Relay mounting Place replacement mounting bracket into
bracket (72) chassis (67) and aline mounting holes
with chassis studs.
f.  Two nuts (28) and flat Using adjustable wrench, install and tighten These were removed in
washers (29) two retained nuts and flat washers securing step c.
mounting bracket (72) to chassis studs.
g. Two screws (71), flat Using cross tip screwdriver, install two These were removed in
washers (69), and, retained screws (71), flat washers (69), step a.
hex nuts (68) and hex nuts (68) securing relay (70)

to mounting bracket (72).
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3-35. REPLACEMENT OF RESISTOR R3.

Tools:
Soldering kit
Adjustable wrench

Expendable supplies:
Alcohol

References:

Cross tip screwdriver, #0 point

Cotton swabs

Solder

TM 11-5820-890-30-5

3/16-inch nutdriver

[Paragraph 3-25]| for removal and installation of test adapter from maintenance group lid.
Figure 3-12]| for illustration of resistor R3 and mounting bracket.

ITEM ACTION REMARKS
REMOVAL
a. Wires Note positions of wires soldered to

b. Two screws (75), flat
washers (4), and hex
nuts (5)

c. Resistor R3 (74)

INSTALLATION
d. Resistor R3 (74)

e. Two screws (75), flat
washers (4), and hex
nuts (5)

f. Wires

resistor R3 (74). Using soldering Kkit,
desolder wires from resistor.

Using cross tip screwdriver and 3/16-inch
nutdriver, remove and retain two screws,
flat washers, and hex nuts securing re-

sistor R3 (74) to mounting bracket (73).

Remove and discard from mounting bracket.

Insert two retained screws (75) through
replacement resistor R3. Place resistor in
correct position on mounting bracket (73)
with screws inserted through holes in
mounting bracket.

Using cross tip screwdriver and 3/16-inch
nutdriver, install and tighten two retained
hex nuts and flat washers on two screws
securing resistor to mounting bracket.

Using soldering kit, solder all wires to
correct positions on resistor R3.

See_figure 3-12 (sheet 3).

These were removed in
step b.

These were removed in
step b.

Before and after soldering,
clean solder joints with
cotton swabs and alcohol.
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3-36. REPLACEMENT OF RESISTOR MOUNTING BRACKET.

Tools:

3/16-inch nutdriver

References:

Cross tip screwdriver, #0 point Adjustable wrench

[Paragraph 3-25]for removal and installation of test adapter from maintenance group lid.
for illustration of resistor R3 and mounting bracket.

ITEM

ACTION REMARKS

REMOVAL

a. Two screws (75), flat
washers (4), and hex
nuts (5)

b. Resistor R3 (74)

c. Switch S12 (11)

d. Two nuts (28) and flat
washers (29)

e. Resistor R3 mounting
bracket (73)

INSTALLATION

f. Resistor R3 mounting
bracket (73)

g. Two nuts (28) and flat
washers (29)

h. Switch S12 (11)

i. Hex nut and
lockwasher

j. Resistor R3 (74)

k. Two screws (75), flat
washers (4), and hex
nuts (5)
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Using cross tip screwdriver and 3/16-inch  Seb figure 3-12 (sheet 3).
nutdriver. Remove and retain two screws,

flat washers, and hex nuts securing

resistor R3 (74) to mounting bracket (73).

Remove and retain from mounting bracket.

Note position of switch. Using adjustable
wrench, remove and retain hex nut and
lockwasher securing switch to test adapter.
Remove and retain switch.

Using adjustable wrench, remove and retain
two nuts and flat washers securing mounting
bracket (73) to chassis studs.

Remove and discard defective mounting
bracket (73) from chassis (67).

Place replacement mounting bracket on
chassis (67) and aline mounting holes with
chassis studs.

Using adjustable wrench, install and tighten These were removed in
two retained nuts and flat washers securing step d.
mounting bracket to chassis studs.

Insert retained switch into test adapter so
that tab of washer fits into hole in back of
test adapter front panel.

Using adjustable wrench, install retained These were removed in

hex nut and lockwasher securing switch step c.

to test adapter.

Install on mounting bracket. This was removed in
step b.

Using cross tip screwdriver and 3/16-inch These were removed in
nutdriver, install and tighten two retained step a.

hex nuts (5) and flat washers (4) on two

screws (75) securing resistor (73) to

mounting bracket (73).



3-37. REPLACEMENT OF DUMMY LOAD AND ATTENUATORS.

Tools:
Adjustable wrench

References:

[Paragraph 3-25] for removal and installation of test adapter from maintenance group lid.

3/16-inch nutdriver

Figure 3-12]| for illustration of dummy load and attenuators.

TM 11-5820-890-30-5

ITEM

ACTION

REMOVAL

a. Hex nut (28), flat washer
(29), and spacer (35)

b. Plastic clamps (34)

c. RF cables (30, 31, 36, 50,
and 51)

d. Attenuator (32) or
dummy load (33)

INSTALLATION

e. Attenuator (32) or
dummy load (33)

f. RF cables (30, 31, 36, 50,
and 51)

g. Plastic clamps (34)

h. Hex nut (28), flat washer
(29), and spacer (35)

Using 3/16-inch nutdriver, remove and
retain hex nut, flat washer, and spacer
securing each plastic clamp (34) to
chassis (67).

Remove and retain plastic clamps from
ends of attenuator (32) (two each) or
ends of T-connector (53) and dummy
load (33) (three each).

Using adjustable wrench, unscrew SMA
connectors and disconnect RF cables
from attenuator (32) or T-connector (53)
taking care to note the position of the RF
cables.

Remove and discard.

Place replacement attenuator or dummy
load in proper position on chassis (67).

Using adjustable wrench, connect RF
cables to correct positions on attenuator
(32) or T-connector (53).

Install retained plastic clamps to ends of
attenuator (32) (two each) or ends of
T-connector (53) and dummy load (33)
(three each).

Using 3/16-inch nutdriver, install and
tighten retained hex nut, flat washer,
and spacer securing each plastic
clamp (34) to chassis (67).

Sed _figure 3-12] (sheet 2).

These were removed in

step b.

These were removed in

step a.
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3-38. REPLACEMENT OF DIODE CR1.

Tools:
Soldering kit Adjustable wrench
Expendable supplies:
Alcohol Cotton swabs Solder
References:
[Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
[Figure 3-12] for illustration of diode CR1, capacitor C1, and mounting bracket.
ITEM ACTION REMARKS
REMOVAL
a. Wires Note positions of wires soldered to diode Sedq_figure 3-12| (sheet 3).
CR1 (82). Using soldering kit, desolder
wires from diode.
b. Hex nut (76) and Using adjustable wrench, remove and
flat washer (77) retain hex nut (76) and flat washer (77)

securing diode CR1 (82) to mounting
bracket (80).

c. Diode CR1 (82) Remove and discard defective diode CR1
from mounting bracket (80).

INSTALLATION
d. Diode CR1 (82) Place replacement diode CR1 in correct
position on mounting bracket (80).
e. Hex nut (76) and Using adjustable wrench, install and tighten These were removed in
flat washer (77) retained hex nut (76) and flat washer (77) step b.
securing diode CR1 (82) to mounting
bracket (80).
f. Wires Using soldering kit, solder all wires to Before and after soldering,

correct positions on diode CR1 (82). clean solder joints with
cotton swabs and alcohol.
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3-39. REPLACEMENT OF CAPACITOR C1.

Tools:
Soldering kit

Expendable supplies:
Alcohol

References:

Long nose pliers

Cotton swabs Solder

TM 11-5820-890-30-5

[Paragraph 3-25]for removal and installation of test adapter from maintenance group lid.

[Eigure 3-12] for illustration of diode CR1, capacitor C1, and mounting bracket.

ITEM ACTION REMARKS
REMOVAL
a. Wires Note positions of wires soldered to Sed figure 3-12] (sheet 3).

b. Capacitor C1 (85)

INSTALLATION
c. Capacitor C1 (85)

d. Wires

capacitor C1 (85). Using soldering Kkit,
desolder wires from capacitor C1 (85).

Using Long nose pliers, remove and
discard defective capacitor C1 from
mounting hardware items 83 and 84
on mounting bracket (80).

Using Long nose pliers, attach replacement
capacitor C1 in correct position on retained
mounting hardware items 83 and 84 on
mounting bracket (80).

Using soldering kit, solder all wires to
correct positions capacitor C1 (85).

This was removed in
step b.

Before and after soldering,
clean solder joints with
cotton swabs and alcohol.
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3-40. REPLACEMENT OF MOUNTING BRACKET.

Tools:
Soldering kit 3/16-inch nutdriver Adjustable wrench
Long nose pliers

Expendable supplies:
Alcohol Cotton swabs Solder

References:
[Paragraph 3-25|for removal and installation of test adapter from maintenance group lid.
Paragraph 3-38|for removal and installation of diode CRL1.
[Paragraph 3-39| for removal and installation of capacitor C1.
[Eigure 3-121for illustration of diode CR1, capacitor C1, and mounting bracket.

ITEM ACTION REMARKS
REMOVAL
a. Diode CR1 (82) Remove and retain, Refer to[paragraph 3-3§ for
removal procedures.
b. Capacitor C1 (85) Remove and retain. Refer tol paragraph 3-39 for
removal procedures.
c. Mounting hardware (83), Using adjustable wrench, remove and
(84), and (86) retain nut (86) securing mounting post

(83) to mounting bracket (80). Remove
and retain mounting post. Using soldering
kit, desolder remove, and retain insulated
standoff (84).

d. Two hex nuts (28) and Using 3/16-inch nutdriver, remove and
flat washers (29) retain two hex nuts (28) and flat washers
(29) securing mounting bracket (80) to
chassis studs.

e. Mounting bracket (80) Remove and discard defective mounting
bracket (80).
INSTALLATION
f.  Mounting bracket (80) Place replacement mounting bracket on
chassis (67) and aline mounting holes
with chassis studs.
g. Two hex nuts (28) and Using 3/16-inch nutdriver, install and These were removed in
flat washers (29) tighten two retained hex nuts and flat step d.
washers securing mounting bracket
(80) to chassis studs.
h. Mounting hardware (83), Using adjustable wrench, install and tighten These were removed in
(84), and (86) retained nut (86) securing mounting post step c.
(83) to mounting bracket (80). Using
soldering kit, desolder remove, and
retain insulated standoff (84).
i. Capacitor C1 (85) Install retained capacitor C1. Refer to[ paragraph 3-39 for
installation procedures.
j. Diode CR1 (82) Install retained diode CR1. Refer tolparagraph 3-38 for

installation procedures.
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Section VII. PREPARATION FOR STORAGE OR SHIPMENT

3-41. GENERAL INFORMATION.

a. Place all cables and adapters that are part of electronic equipment parts kit inside parts kit box. Secure
lid to box. Place box inside chest.

b. Place all tools that are part of tool kit inside tool kit box. Close tool kit. Place tool kit inside chest.
c. Place all test cables inside chest.
d. Close and secure chest inner lid.

e. Attach and secure test adapter to chest.
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CHAPTER 4

AMPLIFIER-ADAPTER, VEHICULAR AM-7239/VRC AND AM-7239B/VRC
MAINTENANCE INSTRUCTIONS

Subject Section Page
Principles of Operation . . . . .. .. ... I
Repair Parts, Special Tools, TMDE, and Support Equipment . . . .. .................. Il
Troubleshooting Procedures. . . . ... .. 1l [4-4
Maintenance Procedures for AM-7239/VRC . . . .. ..ottt \Y; [4-97]
Maintenance Procedures for AM-7239B/VRC . . . .. .ottt \%
Preparation for Storage or Shipment . . ... ... ... ... . . Vi [4-204]

Section I. PRINCIPLES OF OPERATION

Subject Para Page
INtrOdUCHION . . . o oo e 4-1 4-1
Power SUPPlY . . . o [4-2 4-1
Audio AMPIIfIEr . . . .o 4-3 [4-2
Mounting Adapter Chassis. . . . . ..ottt e 4-4 [4-2

4-1. INTRODUCTION.

The mounting adapter's three main sections are:
Power Supply, Amplifier-Adapter 5A1 (power supply).
Circuit Card Assembly, One-Watt Audio Amplifier 5A2 (audio amplifier).

Chassis, Electrical Equipment, Amplifier-Adapter 5A3 (mounting adapter chassis).

They are described in the following paragraphs:
4-2. POWER SUPPLY.

The power supply is mounted on the back of the mounting adapter. It provides two basic functions:
It suppresses transients on the input power line.
It converts the dc input power into the dc voltages required by the radio components.

The input power must be 22 to 32 V dc. The current required depends on the output loads. Normally, 2 to 12 A of
input current is required. A block diagram of the power supply is included in ffigures FO-I4]and FO-15.

a. Transient Suppressor. The transient suppressor protects the radio from transients that may be on the
input power line. The transients, surges, and ripple on the input power line must be within the requirements of
MIL-STD-1275. The output of the transient suppressor is not short-circuit protected. If shorted to ground, CB1 will
trip. Its output is typically 0.5 V below the input voltage.

b. DC-to-DC Converter. The output of the transient suppressor is fed into the dc-to-dc converter. It
provides the following regulated output voltage:
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4-2.  POWER SUPPLY. Continued

DC Output Maximum Maximum
Voltage (V dc) Current (A) Ripple (mV p-p)
6.75 (6.55 to 6.95) 1.5 75
13.0 (12.6 to 13.4) 4.3 75

200 (180 to 220) 0.008 3000

These outputs are short-circuit protected. The power supply will not be damaged if an output is shorted to
ground.

4-3. AUDIO AMPLIFIER.

The audio amplifier performs the following functions:
Amplifies the audio input to 1 W to drive a loudspeaker.
Amplifies the audio input to 200 mW for the intercom set.
Detects FSK (TACFIRE) tones to generate the required control signal.
Additional filtering of 13 V dc line.

A functional block diagram of the audio amplifier is included in[figure 4-1

a. One-Watt Audio Amplifier. The analog receive (AR-A or AR-B) signals from the RT are amplified by
the 1 W audio amplifier. The output level is determined by the RT VOL control setting. An input signal of 5.5 V rms
will be amplified to 1 W into 600 ohms. The frequency response is from 300 to 3000 Hz. An analog switch is used
to attenuate the output when either PTT line or the MUTE line is grounded.

b. Intercom Audio Amplifiers. The analog receive signals from the RT are also amplified by the intercom
amplifiers. AR-A and AR-B are amplified separately to 200 mW. The output level is determined by the RT VOL
control setting. The frequency response is also 300 to 3000 Hz.

c. FSK (TACFIRE) Detector. The FSK permits using one radio for audio and analog data. The analog data
mode control (ADMC) line at the transmitting RT must be grounded when the analog transmit (AT) signal is
analog data and AD2 is used. The FSK detector does this for the user.

It is a four-stage process. The AT signal is amplified to the required level. A notch filter attenuates all frequencies
outside the 300 to 3000 Hz range. This prevents harmonics from triggering the tone detector. The tone detector
checks for the 1200 and 2400 Hz FSK tones. If both are present and the FSK PRESENT signal passes to the output
processing circuit, the output processing circuit begins when a PTT is received. The ADMC line is held open for
120 ms after a PTT. After 120 ms, the output of the tone detector is checked. If FSK tones were detected, the
ADMC line is grounded until PTT is released. If the tones were not detected in the 120 ms period, the line is held
open until the PTT is released. A separate FSK detector is provided for AT-A and AT-B.

4-4.  MOUNTING ADAPTER CHASSIS.

The mounting adapter chassis provides the basic radio interconnections as shown in[figures FO-14]and FO-15.
Several other functions are also performed. The power input is switched on and off by CB1. EMP protection is
provided by CR1 through CR6, VR1, VR2, and E9 through E15. The remote control transformers couple the RT
and control-monitor. The SNAP line driver passes signals between RT A and the SNAP. Q1 and R1 are
electronically part of the voltage regulator on the audio amplifier.
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MOUNTING ADAPTER CHASSIS. Continued
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Figure 4-1. Audio Amplifier Block Diagram.
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Section Il. REPAIR PARTS, SPECIAL TOOLS, TMDE,
AND SUPPORT EQUIPMENT

Subject Para Page
Common Tools and EQUIPMENT . . . . . . oottt e e e e e e e e e e (48 4-4
Special Tools, TMDE, and Support EQUIPMENt . . . . . . .o oot e e e e e e [4-6]
ReEpair Pams . . ... e 4-/ 4-4

4-5.  COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE)
applicable to your unit.

4-6. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT.

For the TMDE and support equipment required for DS, seethe maintenance allocation chart. It i Appendix Bin
TM 11-5820-890-20-2.

4-7. REPAIR PARTS.

Repair parts are listed and illustrated in the repair parts and special tools list (TM 11-5820-890-30P-3) covering
Direct Support maintenance for this equipment.

Section Ill. TROUBLESHOOTING PROCEDURES

Subject Para [Pagel
GENEIAl . . o ot [4-8]
operational ChECK . . . . .ottt e 49 4-4
Troubleshooting . . . . ... 4-10 [4-13
Test Precautions and NOtES . . . . .. ...t 4-11 [4-13
Explanation of Symbols and NOtES . . . . . .ottt et e [4-12] [4-14
Troubleshooting FIOWCHartS.. . . . . . oottt e e e e e e e [4-13 [4-15

4-8. GENERAL.

This section provides the troubleshooting procedures used to isolate a defective mounting adapter. The
troubleshooting information is presented in the form of flowcharts. They systematically get from a symptom to
the bad module.

4-9. OPERATIONAL CHECK.

The operational check provides a step-by-step procedure for evaluating amounting adapter. If the operational
check is passed, the mounting adapter can be returned to service. If it does not pass the test, the bad module or
the troubleshooting chart to be used will be identified. The troubleshooting procedures are in|paragraph 4-10]|

4-4



TM 11-5820-890-30-5

4-9. OPERATIONAL CHECK. Continued

The operational check is divided into steps. Each step verifies a particular function. Follow the instruction in the
“Action” column. Check the response. If the response is correct, proceed with the next lettered step. When a
Step has been completed, proceed with the next Step. A "No response" in the "Response” column means that
any response is not of interest.

The switch settings for the test equipment are given in the “EQUIPMENT PRESETS” section of the test setup
figure. Set the test equipment switches to the indicated presets and then verify the settings. If a test response is
incorrect, check the equipment settings and the test adapter cabling before going to a troubleshooting chart or
replacing a bad module.

WARNING

High voltage (200 V dc) is present at mounting adapter connector J1. The large current capacity
of the test power supply can cause personal injury. Use caution when connecting the test setup
and taking measurements to avoid personal injury.

Connect equipment as shown i to perform the operational check of the mounting adapter.
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4-9, OPERATIONAL CHECK. Continued
POWER FREQ CNT SCOPE OMM I FCTN GEN
SUPPLY INPUT tne cHp + - MODGENOUT  fCTw ouT
(27- 29 V dc) o) o) S e) Q
° 9 BRER. |
[_?_‘ wi ‘Vl_l Iﬁ Wil I—_Wl_‘ wi
[—>” P1
/ 'f—o—'(‘——! f Q Y!J’V touwulm i ° u._.ﬁ P J7
U0 ANT FREQ [CNTR SCOPL '?é;}l RF_DET M MOD [GEN FCTN|CEN EXT_TRIO RF $IC GEN T ® \¢ sYs P4 \5
OROROXCORE) 0 © © © Ly
FOPY — — BASEBAND —— B smmen oae 9 ® -
Pl T T e |
° HANDSET — e e 5. . fA\- o
O 0 SO0 @
v oo ! ofr ofF '“J-ﬁ?"]
w12 [—‘FMI_—] ,—-’;['s';s—'l [—— STiMULUS —I I_ RESPONSE j [— LOAD “—I
0 O 18 ) "
©1 @1 \ ‘. ,". . . 7 . , “ [Ext prRose
~ @ @ @ 2- -9 2- ~9 2- O
ofr @ O e Ve "y wwoscr
© ON @7 @ ¢ ON FCIN GEN REF FCIN GEN S (@} °©
u\r@ @9 @ @ @ J U "
orr ©On @ ucg' :rn uo&un l:\:'vy ?ﬁ:ozﬁ ltsls'zsn
o] O o
* CONNECTION WILL BE GIVEN IN OPERATIONAL CHECK.
EQUIPMENT PRESETS
TEST ADAPTER: AM-7238/VRC OR AM-7235B/VRC
TEST EQPT SELECTOR: DMM CB1: OFF (see CAUTION)
BASEBAND: 3 DS1: FULLY ccw
RF SWITCH OFF
LOGIC: 4 CAUTION
TEQT CNDT INDIIT. N
ssye o gF'F CB1 should be set to OFF before
: operating LCL/RMT switch S1.
13 v: OFF Switch S1 could be damaged if
STIMULUS: OFF power is not removed first.
RESPONSE: 7
LOAD: OFF NOTES:
MOD GEN: OFF
CAL: OFF 1. If testing an AM-7239/VRC, remove
PTT: OFF the remote operation shorting bar
STIM SEL: FCTN GEN (see paragrapha-17, figure—4=8).
RESP SEL: S1

If testing an AM-7239B/VRC, set S1
switch to LCL (see CAUTION).

Figure 4-2. Amplifier-Adapter Test Setup
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OPERATIONAL CHECK. Continued

TM 11-5820-890-30-5

Step la

. INPUT POWER CHECK FOR AM-7239/VRC.

Action

Response

(op

o O

Set DMM on 2 k Wrange.

Disconnect W5P2 from 5A3P1.

Use DMM with test leads to check for
short from 5A3P1-E to 5A3P1-A (GND).

. Connect equipment as shown in flgure 4-2.
Set DMM to read 25 to 29 V dc.

Set 28 V: ON.
Set CB1: ON.
Read DMM.

e. Use a jumper cable to connect TEST

POINT 5 to TEST POINT 4. Read DMM.

. If a short is present, diode 5A3CR6 is bad.

This diode is connected between 5A3K1-X2
and 5A3K1-X1.

. No response.
. No response.

. Lamp DS1 lights. If not, go to chart 1. If

CBL1 trips to OFF, go to chart 2. The DMM
reading is 0 V dc. If a voltage is present,
relay 5A3K1 is bad,

CAUTION

See removal and replacement procedures
for two versions of relay K1.

. CB1 stays ON. If CB1 trips to OFF, go to

chart 3. The DMM reading is 25 to 29 V
dc. If not, go to chart 4.

Step 1 b. INPUT POWER CHECK FOR AM-7239B/VRC.

Action

Response

o

. Set DMM on 2 k Wrange.

. Connect equipment as shown ir_figure 4-2]
. Set DMM to read 25 to 29 V dc.

. Set 28 V: ON.

. Set CB1: OFF.

. Use a jumper cable to connect TEST

Set S1: RMT.

Disconnect W5P2 from 5A3P1.
Use DMM with test leads to check for
short from 5A3P1-E to 5A3P1-A (GND).

Set CB1: ON.

Read DMM.

Set S1: RMT.
Set CB1: ON.

POINT 5 to TEST POINT 4. Read DMM.

. No response.

. If a short is present, diode 5A3CR6 is bad.

This diode is connected between 5A3K1-X2
and 5A3K1-X1.

. No response.

. No response.

. CB1 stays ON. If CB1 trips to OFF, go to

chart 5. Lamp DS1 lights. If not, go to
chart 6.

. DMM reading is 25 to 29 V dc. If not,

connector 5A3P1 is bad.

. Lamp DS1 turns off. If not, go to chart 7.

. DMM reading is 25 to 29 V dc. If not, the

wire from 5A3P1-E to 5A3S1-2, or connec-
tor 5A3P1, is bad.
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4-9. OPERATIONAL CHECK. Continued

Step 2. POWER SUPPLY OUTPUT CHECK FOR AM-7239/VRC AND AM-7239B/VRC.

Action

Response

f.

. Set TEST EQPT INPUT: INT.

Set RESPONSE: 8. Read DMM.

. Set RESPONSE: 9. Read DMM.

. Set RESPONSE: 10. Read DMM.

. Set RESPONSE: 11. Read DMM.

. Set RESP SEL: S2.

Set RESPONSE: 7.
Read DMM.

Disconnect cable at J7 and move it to J8.

Read DMM.

. Set TEST EQPT INPUT: EXT.

. Use EXT probe to check voltage from

J9-F to GND. Read DMM.

i. Connect W5P5 to UUT J9 connector.

j- Set TEST EQPT INPUT: INT.

Set RESP SEL: S1.
Set RESPONSE: 8.

Set TEST EQPT SELECTOR: SCOPE (AC).

Read scope.
Set RESPONSE: 9.
Read scope.
Set RESPONSE: 10.
Read scope.
Set RESPONSE: 11.
Read scope.

DMM reading is 6.55 to 6.95 V dc. If not,
go to chart 8.

DMM reading is 12.6 to 13.4 V dc. If not,
go to chart 9.

DMM reading is 25 to 29 V dc. If not, go
to chart 9.

. DMM reading is 180 to 220 V dc. If not,

go to chart 9.

. DMM reading is 12.6 to 13.4 V dc. If not,

go to chart 10.

DMM reading is 12.6 to 13.4 V dc. If not,

go to chart 10.

No response.

h. DMM reading is 25 to 29 V dc. If not, go

to chart 10.

No response.

j- Each should have an ac ripple less than

100 mV p-p. If the ripple voltage is greater
than 100 mV p-p, the power supply (5A1)
is bad.
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4-9. OPERATIONAL CHECK. Continued

Step 3. AUDIO AMPLIFIER CHECK FOR AM-7239/VRC AND AM-7239B/VRC.

Action

Response

a. Set RESPONSE: OFF.

Set CAL: FCTN GEN:
FREQ: 1 kHz (900 to 1100 Hz)
LEVEL: 15 V p-p (14 to 16 V p-p)
FCTN: SINE.

Set CAL: OFF.

Set LOAD: 4.

Set STIMULUS: 7.

Set RESPONSE: 1.

Set RESP SEL: S2. Read scope.

b. Disconnect cable at J5 and move it to J3.
Read scope.

c. Set RESPONSE: 2. Read scope.

d. Disconnect cable at SCOPE CH A and test
adapter SCOPE 1. Connect X10 probe to
SCOPE CH A. Attach mini probe tip adapter
to SCOPE 1 on test adapter. Insert X10
probe tip into mini probe tip adapter.

Set LOAD: 1.
Set RESPONSE: 3. Read scope.

e. Set PTT: UUT. Read scope.

f. Set PTT: OFF.
g. Disconnect cable at J3 and move it to J5.
h. Set PTT: UUT. Read scope.

i. Set PTT: OFF.

j- Disconnect cable at J5 and move it to J4.
Set LOAD: 4.
Set RESPONSE: 2. Read scope.

k. Disconnect cable at J4 and move it to J2.
Read scope.

. Set RESPONSE: 1. Read scope.

m. Set RESPONSE: 3.
Set LOAD: 1. Read scope.

a. Scope reading is 13 to 19 V p-p. If no
signal is present, go to chart 11. If a
signal is present but not correct, the
audio amplifier (5A2) is bad.

b. Same response as for step 3 a. If not,
connector 5A3J3 is bad.

c. Scope reading is less than 1.4 V p-p.
If not, the audio amplifier (5A2) is bad.

d. Scope reading is 60 to 78 V p-p. If no
signal is present, go to chart 12. If a
signal is present but not correct, the
audio amplifier (5A2) is bad.

e. Scope reading is less than 0.5 V p-p. If
response is same as step 3 d, go to chart
13. If not, the audio amplifier (5A2) is bad.

f. No response.
g. No response.

h. Same response as for step 3 e. If not, the
wire from 5A3J3-C to 5A3J5-C, or connec-
tor 5A3J5, is bad.

i. No response.

j. Scope reading is 13 to 19 V p-p. If no
signal is present, go to chart 14. If not,
the audio amplifier (5A2) is bad.

k. Same response as for step 3 j. If not,
connector 5A3J2 is bad.

I. Scope reading is less than 1.4 V p-p.
If not, the audio amplifier (5A2) is bad.

m. Scope reading is 60 to 75 V p-p. If not, the
audio amplifier (5A2) is bad.
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4-9.

OPERATIONAL CHECK. Continued

Step 3. AUDIO AMPLIFIER CHECK FOR AM-7239/VRC AND AM-7239B/VRC. Continued

Action

Response

. Set PTT: UUT. Read scope.

. Set PTT: OFF.

. Disconnect cable at J2 and move it to J4.

. Set PTT: UUT. Read scope.

. Set PTT: OFF.
. Set LOGIC: 2. Read scope.

. Remove X10 probe and mini probe tip

adapter from test adapter SCOPE 1.
Remove X10 probe from SCOPE CH A.
Connect cable from test adapter SCOPE 1
to SCOPE CH A. Disconnect cable at J4
and move it to J5.
Set CAL: FCTN GEN:
FREQ: 1800 Hz (1750 to 1850 Hz)
LEVEL: 300 mV p-p
(250 to 350 mV p-p)
FCTN:  SINE.
Set CAL: MOD GEN:
FREQ: 600 Hz (550 to 650 Hz)
MOD AMPLITUDE: MID-RANGE
MOD FCTN : SINE
MODULATION: FM: INT.
Set CAL: OFF.
Set STIMULUS: 1.
Set LOAD: 2.
Set LOGIC: 4.
Set TEST EQPT SELECTOR: SCOPE.
Set RESPONSE: 6
Set RESP SEL: S1.
Set STIM SEL: HANDSET. Read scope.

. Set PTT: UUT. Read scope.

. Set PTT: OFF.
. Set STIM SEL: FCTN GEN.

Set PIT: UUT. Read scope.

. Set PTT: OFF.

. Scope reading is less than 0.5 V p-p. If

not, go to chart 15.

. No response.

. No response.

. Same response as for step 3 n. If not, the

wire from 5A3J2-C to 5A3J4-C, or connec-
tor 5A3J4, is bad.

. No response.

. Scope reading is less than 0.5 V p-p. If

not, go to chart 16.

t. Scope reading is -0.2 to 0.2 V dc. If not,

the audio amplifier (5A2) is bad.

. Scope reading is 0.8 to 1.3 V dc when

PTT: UUT, then -0.2 to 0.2 V dc within
1 second. If no signal is present, go to
chart 17. If a signal is present but not
correct, the audio amplifier (5A2) is bad.

. No response.
w. Scope reading is 0.8 to 1.3 V dc. If signal

is same as in step 3 u, go to chart 18. If
not, the audio amplifier (5A2) is bad.

. No response.
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Step 3. AUDIO AMPLIFIER CHECK FOR AM-7239/VRC AND AM-7239B/VRC. Continued

Action

Response

y. Connect cable at J5 to J4.
Set STIM SEL: HANDSET.
Set PTT: UUT. Read scope.

z. Set PTT: OFF.

Set STIM SEL: FCTN GEN.
Set PTT: UUT. Read scope.

aa.

ab. Set PTT: OFF.

Set LOAD: OFF.

Set CB1: OFF.

Set 28 V: OFF.

Disconnect BNC-to-banana adapter from
DMM. Connect test leads to DMM, and
set DMM to 2000 mA scale. Insert (+)
test lead into TEST POINT 6. Insert (-)
test lead into TEST POINT 7.

Set CB1: ON. Read DMM.

ac.

ad. Set LOGIC: 1. Read DMM.

ae. Set LOGIC: 4.

af. Disconnect cable at J8 and move it to J7.
Set LOGIC: 1. Read DMM.

y. Scope reading is 0.8 to 1.3 V dc when
PTT: UUT, then -0.2 to 0.2 V dc within
1 second. If no signal is present, go to
chart 19. If a signal is present but not
correct, the audio amplifier (5A2) is bad.

z. No response.

aa. Scope reading is 0.8 to 1.3 V dc. If signal
is same as in step 3 y, go to chart 20. If

not, the audio amplifier (5A2) is bad.

ab. No response.

ac. Record current measured by DMM.

ad. DMM reading is 200 to 800 mA greater
than that recorded in step 3 ac. If not,

go to chart 21.

ae. No response.

af. DMM reading is 200 to 800 mA greater
than that recorded in step 3 ac. If not,
go to chart 22.

Step

4. POWER AMPLIFIER INTERFACE FOR AM-7239/VRC AND AM-7239B/VRC.

Action

Response

a. Set CB1: OFF.
Disconnect cable at J7 and move it to J8.
Remove test leads from TEST POINTS 6
and 7 and DMM. Connect BNC-to-banana
adapter to DMM.
Set TEST EQPT SELECTOR: DMM.
Set RESPONSE: 6.
Set RESP SEL: S2. Read DMM.

b. Disconnect cable at J1 and move it to J11.
Disconnect cable at J8 and move it to J7.
Read DMM.

a. DMM reading is less than 5 W. If not,
go to chart 23.

b. DMM reading is less than 5 W. If not,
go to chart 24.
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4-9. OPERATIONAL CHECK. Continued

Step 5. REMOTE CONTROL TRANSFORMERS CHECK FOR AM-7239/VRC

AND AM-7239/VRC.

Action Response
a. Set CAL: FCTN GEN: a. Scope reading is 300 to 625 mV p-p.
MODULATION: OFF If not, go to chart 25.
FREQ: 40 kHz (38 to 42 kHz)
LEVEL: 500 mV p-p
(450 to 550 mV p-p)
FCTN: SINE.
Set CAL: OFF.
Set STIMULUS: 8.
Set TEST EQPT SELECTOR: SCOPE.
Set LOAD: 3.
Set RESPONSE: 5. Read scope.
b. Disconnect cable at J7 and move it to J8. b. Scope reading is 300 to 625 mV p-p.
Set RESPONSE: 4. Read scope. If not, go to chart 26.
c. Set TEST EQPT INPUT: EXT. c. No response.
d. Use EXT probe to check voltage from d. Scope reading is 100 to 200 mV p-p,
E1A to E2A (GND). Read scope. If not, go to chart 27.
e. Disconnect cable at J8 and move it to J7. e. No response.
f. Use EXT probe to check voltage from f. Scope reading is 100 to 200 mV p-p.
E2B to E1B (GND). Read scope. If not, go to chart 28.
Step 6. INTERCOM AUDIO PATH CHECK FOR AM-7239/VRC AND AM-7239B/VRC.
Action Response
a. Set STIMULUS: OFF. a. DMM reading is 21.6 k to 26.4 k ohms.
Set TEST EQPT INPUT: INT. If DMM reading indicates an open circuit,
Disconnect cable at J4 and move it to J3. go to chart 29. If not, the audio amplifier
Set LOAD: OFF. (5A2) is bad.
Set RESPONSE: 2.
Set TEST EQPT SELECTOR: DMM.
Set RESP SEL: S1. Read DMM.
b. Disconnect cable at J3 and move it to J2. b. DMM reading is 21.6 k to 26.4 k ohms.
Read DMM. If DMM reading indicates an open circuit,
go to chart 30. If not, the audio amplifier
(5A2) is bad.
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OPERATIONAL CHECK. Continued

Step 6. INTERCOM AUDIO PATH CHECK FOR AM-7239/VRC AND AM-7239B/VRC.

Continued
Action Response
c. Place RT in lower slot. c. RT display reads “Good". If not, the snap
Set 28 V: ON. line driver (5A3A2 or 5A3A1W3A2) is bad.
Set CB1: ON.
Set RT FCTN: TST.
Read RT display.
d. Set RT FCTN: OFF. d. No response.
Set CB1:  OFF.
Remove RT.
e. Install shorting bar, if testing an e. Operational Check is complete.
AM-7239/VRC.

4-10. TROUBLESHOOTING.

Troubleshooting is done on a faulty mounting adapter. The steps to determine if a mounting adapter is faulty and
how to troubleshoot it are as follows:

a.

When a mounting adapter is received from unit maintenance, inspect it for damage. Repair any
damage before proceeding with testing. See section IV or V if repairs are necessary.

Verify the symptom. Perform the operational check found if_paragraph 4-9. This will direct you to the
correct troubleshooting flowchart or identify the fault.

Troubleshoot the mounting adapter using the flowchart. It will identify the defective module or
component.

Replace the defective module or component. Follow the procedures in section IV or V.

Verify the repair. Repeat the operational check in_paragraph 4-9 that failed. If it passes, then continue
with the rest of the operational check. When the operational check is passed, the mounting adapter
can be returned for use.

4-11. TEST PRECAUTIONS AND NOTES.

CAUTION

STATIC SENSITIVE - STATIC SENSITIVE

Static electricity and stray voltages can damage the mounting adapter. Use an antistatic pad on
the work surface and wear a grounded wrist strap when troubleshooting.

All circuit card assemblies in the mounting adapter contain static sensitive devices susceptible to

electrostatic damage. DO NOT attempt to replace components without using protective
devices.
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4-11. TEST PRECAUTIONS AND NOTES. Continued

WARNING

High voltage (200 V dc) is present at mounting adapter connector J1. Use caution when
connecting the test setup and taking measurements to avoid personal injury.

Set the test power supply to OFF before connecting or disconnecting a test setup. Current
capacities are large enough to cause personal injury. Equipment can also be damaged if care is

not taken.

NOTE

The Principles of Operation section, functional block diagrams, and([figure FO-T4lor FO-15 can be
used to help fault isolate any unusual problems that might not be covered in the troubleshooting

procedures.

4-12. EXPLANATION OF SYMBOLS AND NOTES.

SYMBOL

D

JN

4-14

\/
AL
U<__/

NOTES -=

EXPLANATION

Test Procedure Start: (Rectangle with rounded sides)
Indicates start of the test procedure and contains a brief
description of the symptom of trouble.

Test Procedure Flow Line: (Heavy line) Indicates direction
of the procedure flow.

Test Procedure Instruction: (Rectangle) Provides test
setup or instructions for doing a specific test.

Decision: (Diamond) Indicates that a decision must be
made (YES or NO) in answer to question about the
previous test. Path taken depends on the answer
(YES or NO).

Connector: (Circle) Directs user to an entry point of
another chart. Contains an entry number that is the same
as entry number of other chart and a sheet number
(Sh. No.) that indicates the number of follow-on pages.

Notes Column: Presents additional information, such
as: more specific instructions about how to do a test,
cautions and warnings that must be observed when doing
a test, and additional information about what to do after
doing a test. Also provides reference to appropriate
circuit diagrams.
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4-13. TROUBLESHOOTING FLOWCHARTS.

The following charts are included:

Chart

© 0o~ U A WN R

W NN PNDNDNNNMNNNNNRERPERPRPEPRPRPREPRPR PP PR
O WO ~Noou P WNPFPF OOWOWM~NOO U ~AWDNDPEFO

Symptom

Lamp DS1 does not light.

CB1 trips.

CB1 trips when RLY CONTROL power is applied.
SW 27.5 VDC is not present.

CB1 trips with S1 set to LCL.

Lamp DS1 does not light.

Lamp DS1 does not turn off when S1 is set to RMT.
6.75 V dc power is absent.

13, 28, or 200 V dc power is absent.

13 or 27 V dc power is absent.

No intercom Audio-A.

No speaker output.

Speaker output does not mute.

No intercom Audio-B.

Speaker output does not mute.

Speaker output does not mute from 5A3P1.
No ADMC-A signal is present.

ADMC-A output is incorrect.

No ADMC-B signal is present.

ADMC-B output is incorrect.

COMSEC 13 V line filter is inoperative.
Current reading is incorrect.

Open exists for PA control.

Open exists for PA control.

No two-wire signal is present at J7.

No two-wire signal is present at J8.

No signal is present at E1A and E2A.

No signal is present at E1B and E2B.

VIC-A audio transmit line is open.

VIC-B audio transmit line is open.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Primary Power Circuit for AM-7239/VRC

(Sheet 1 of 3)

LAMP DS1 DOES NOT NOTE:
LIGHT. SEE NOTE.
Refer to figure FO-14 for diagram

of these circuits.

SET CB1: OFF.
REPLACE LAMP 5A3 DS1.
SET CBi: ON.

|

WK =

(\ LAS&?S‘ )L REPLACED LAMP IS BAD.

n
{

NO

. SET CB1: OFF.

. REMOVE ACCESS COVER
FOR CB1.

3. SET CB1: ON.

4. SET TEST EQPT INPUT:

EXT.

5. USE EXT PROBE TO

CHECK VOLTAGE FROM

5A3CB1-1 TO 5A3E10

Tt alY

N —
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Primary Power Circuit for AM-7239/VRC

(Sheet 2 of 3)

O

. SET CB1: OFF.

. SET TEST ADAPTER 28V: OFF.

. USE DMM WITH TEST LEADS TO
CHECK WIRE FROM 5A3CB1-1 TO
5A3DS1-2.

J|
/ \ YES

OPEN WIRE FROM 5A3CB1-1

\WTE/__ TO 5A3DS1-2 IS BAD.
WI’No

1
1. REMOVE UUT FROM CB1.
MOVE CB1 FOR ACCESS
TO 5A3DS1.
USE DMM WITH TEST LEA
TO CHECK WIRE FROM
5A3DS1-1 TO 5A3E10.

(pm YES | WIRE FROM 5A3DS1-1

wRe 2| TO 5A3E10 IS BAD.

WnN) —

DS

N
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 1
Troubleshooting Primary Power Circuit for AM-7239/VRC

(Sheet 3 of 3)

USE EXT PROBE TO CHECK
VOLTAGE AT 5A3CB1-2.

YES

5A3CB1 IS BAD.

NO

WIRE FROM 5A3CB1-2 TO
5A3P1-B, OR CONNECTOR
5A3P1, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 2
Troubleshooting Primary Power Circuit for AM-7239/VRC
(Sheet 1 of 1)

( CB1 TRIPS. ) NOTE:
SEE NOTE. Refer to|figure FO-14| for diagram

of these circuits.

1. REMOVE ACCESS COVER
FOR 5A3TB2.

2. INSPECT 5A3TB2 FOR
DAMAGE.

5A3TB2 DAMAGED 5A3TB2 IS BAD.

NO

WIRE FROM 5A3CB1-1
TO 5A3TB2-2 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

. Chart 3
Troubleshooting Relay Control Circuit for AM-7239/VRC

(Sheet 1 of 3)

CB1 TRIPS WHEN RLY NOTE:
CONTROL POWER IS APPLIED.
N SEE NOTE. S Refer td figure FO-14 (for diagram

of these circuits.

1. SET 28V: OFF.

. SET CB1: OFF.

3. REMOVE TEST CABLES FROM ALL
CONNECTORS OF UUT.

. REMOVE POWER SUPPLY (5At1)

D4 END NAMANE
. INSPECT 5A3781 FOR DAMAGE

PN

5A3TB1 DAMAGED ~NYES| (oot o i

N

o s

\
A

Tho

. SET DMM TO 2 KQ SCALE.
2. USE DMM WITH TEST LEADS
TO CHECK FOR SHORT FROM

EAADY_O TN EAADY_A {RANOY
OAJFI-U U OAJFI-A (UGNU).

T
/\
/ SHORT YES
TO S
\ GND /
?
| NO

USE DMM WITH TEST LEADS
TO CHECK FOR SHORT FROM

EAQIQ_CE TN EAQIQ_A [NDNMN)Y
PARIJITT TU VAIJI=A (aiNU) .

T
SHORT YES
TO

< GND H S
\i{

POWER SUPPLY (5A1) IS BAD.

—_

I
N

)

Inr

3

p -

/
\
(
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 3
Troubleshooting Relay Control Circuit for AM-7239/VRC

(Sheet 2 of 3)

®

I DISCONNECT

1. REMOVE ACCESS COVER FOR 5A3TB2. WIRE ~__ 1 _——=
2. DISCONNECT WIRE FROM 5A3TB2-1 =<~ L{ b

AS SHOWN IN DIAGRAM. - TN
3. USE DMM WITH TEST LEADS TO B . U

CHECK FOR SHORT FROM 5A3P1-C /f:@ =

TO 5A3P1-A (GND). ( 2 82

/J\ EL7XL1553
WIRE FROM 5A3TB2-1
SHORT TO YES | 10 5A3P1-C, OR WIRE
GND FROM 5A3TB1-1 TO
\ 7 / 5A3P1-C, IS BAD.

INSPECT THE FOLLOWING WIRES:

5A3K1-A1 5A3K1-Bt
5A3K1-B2 5A3K1-A2
5A3K1-A2 5A3TB2-1

CAnNTAN CANMANd

5A3TB2-1 5A3CR1
5A3CR1 S5A3E1
5A3E2 5A3E3

.

( ANY BAD \ YES | CORRESPONDING WIRE

WIRES > s BAD.

\'/
NO

A

®

T —
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 3
Troubleshooting Relay Control Circuit for AM-7239/VRC

(Sheet 3 of 3)

1. DESOLDER WIRES FROM 5A3TB1-2.

2. USE DMM WITH TEST LEADS TO
CHECK FOR SHORT FROM 5A3J9-F
TO 5A3J9-A (GND).

WIRE FROM 5A3TB1-2
TO 5A3J9-F IS BAD.

WIRE FROM 5A3TB1-2 TO
5A3J1-D IS BAD.

1. DESOLDER WIRE FROM 5A3E1 THAT
IS CONNECTED TO CATHODE OF
VR1 ZENER DIODE.

2. SET DMM TO 2 k) SCALE.

3. CONNECT (+) LEAD TO 5A3E1 AND
(-) LEAD TO 5A3E10.

4. USE DMM TO CHECK DIODES VR1
AND VR2.

REPLACE ZENER DIODES
VR1 AND VR2.

REPLACE DIODE CR1.
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Chart 4

TM 11-5820-890-30-5

Troubleshooting Primary Power Path for AM-7239/VRC

(Sheet 1 of 2)

SW 27.5 VDC IS NOT PRESENT.
SEE NOTE.

. SET CBt: OFF.

REMOVE ACCESS COVER FOR 5A3TB2.
SET CB1: ON.

SET TEST EQPT INPUT: EXT.

USE EXT PROBE TO CHECK VOLTAGE
FROM 5A3TB2-2 TO 5A3E10 (GND).

b wnN =

WIRE FROM 5A3TB2-2 TO
5A3CB1-1 IS BAD.

USE EXT PROBE TO CHECK
VOLTAGE AT 5A3TB2-1.

NO

YES

WIRE FROM 5A3T82-1 TO
5A3P1-C, OR CONNECTOR
5A3P1, IS BAD.

NOTE:
Refer to figure FO-14 for diagram

of these circuits.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

VOLTAGE AT 5A3K1-X1

USE EXT PROBE TO CHECK

YES

NO

Chart 4

(Sheet 2 of 2)

WIRE FROM 5A3K1-X1 TO
5A3P1-E, OR CONNECTOR
5A3P1, IS BAD.

—

. SET CB1: OFF.
2. SET 28V: OFF.

FROM
5A3TB2-2
5A3TB2-1
5A3K1-X2
5A3K1-A1
5A3K1-A2

3. USE DMM WITH TEST LEADS TO CHECK
THE FOLLOWING WIRES:

TO
5A3K1-A1
5A3K1-A2
5A3E10
5A3K1-B1
5A3K1-B2

ANY OPEN WIRES

YES

RELAY 5A3K1 IS BAD.
SEE CAUTION.

4-24

CORRESPONDING WIRE
IS BAD.

Troubleshooting Primary Power Path for AM-7239/VRC

CAUTION

See removal and replacement
procedures for two versions of
relay K1.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 1 of 6)

CB1 TRIPS WITH S1 SET NOTE:
TO LCL. SEE NOTE.

r — Refer ta_figure FO-15Ifor
1. SET 28v: OFF. diagram of these circuits.
2. SET CB1: OFF.

3. REMOVE TEST CABLES FROM ALL

CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR POWER SUPPLY

(5A1).
5. REMOVE WIRES CONNECTING POWER SUPPLY

IEA4Y TA CAQATDA4
(WAL} TV OAVIDI.

6. INSPECT 5A3TB1 FOR DAMAGE.

ASTEN_ 5A3TB1 IS BAD.
\Ay
Teo

1. SET CB1: ON.

2. SET DMM TO 2 kO SCALE.

3. USE DMM WITH TEST LEADS TO CHECK FOR
SHORT FROM 5A3P1-B TO 5A3P1-A (GND).

N -

3
SHORT TO
GND SH 3

\/

USE DMM WITH TEST LEADS TO CHECK FOR
SHORT FROM 5A3P1-C TO 5A3P1-A (GND).

(DMM MUST BE SET TO 2 k) SCALE.)

/ SHORT Tom
GND SH 5
\/ N—”’

S

/\
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 2 of 6)

Q

USE DMM WITH TEST LEADS TO
CHECK FOR SHORT FROM 5A3J9-F

TO 5A3J9-A (GND).
T

< sworrro SSER( 2 )

?
J NO
POWER SUPPLY (5A1)
IS BAD.
P~

/ 5A3TB1 YES 5A37B1 1S BAD.
DAMAGED
?
[no

USE DMM WITH TEST LEADS TO CHECK FOR
SHORT FROM 5A3J3-F TO 5A3J39-A (GND).
T

i
>

SHORT TO > | WIRE FROM 5A3TB1-2 TO
< GND SA3J9-F IS BAD.

A\ 1) (%] W
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 3 of 6)

7

. REMOVE ACCESS COVER FOR 5A3TB2.

. DISCONNECT WIRES FROM 5A3TB2-2 AND 5A3TB2-1.
3. USE DMM WITH TEST LEADS TO CHECK FOR SHORT

O [aY=d {] NC WIRNE NCAMAVCE PO CAQATRN N
FHUM UP'CN END uUr vwinc ncvuvecu FHUIVI DRI IDL-L

TO CHASSIS (GND).

N —

SHORT TO  NO( 4 )
\ Gl\;D / oH 4

YES

|
1. SET Si TO RMT.
2. USE DMM WITH TEST LEADS TO CHECK FOR SHORT
FROM OPEN END OF WIRE REMOVED FROM 5A3TB2-2
TO CHASSIS (GND) .

PR
N

SHORT TO NO_| WIRE FROM 5A3TB2-3 TO
GND S1-C IS BAD.
Y

I II-\J
WIRE FROM 5A3TB2-2 TO S1-1 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 4 of 6)

INSPECT 5A3TB2 FOR DAMAGE.

5A3TB2
DAMAGED

?

5A3TB2 IS BAD.

INSPECT THE FOLLOWING WIRES:
FROM TO
5A3TB2-1 5A3CB1-2
5A3CB1-1 5A3TB2-2
5A3CB1-1 5A3CR1
5A3K1-A1  5A3K1-Bf
5A3K1-A1  5A3CR1
5A3TB2-3 5A3K1-X1

CORRESPONDING WIRE
IS BAD.

ANY BAD
WIRES

?

5A3CR1 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 5 of 6)

1. DISCONNECT WIRE FROM 5A3TB1-1.
2. INSPECT 5A3TB1 FOR DAMAGE.

5A3TB1
DAMAGED

?

5A3TB1 IS BAD.

Y

1. DISCONNECT WIRE FROM 5A37B2-4.
2, INSPECT 5A3TB2 FOR DAMAGE.

5A3TB2
DAMAGED

?

5A3TB2 IS BAD.

[~o

USE DMM WITH TEST LEADS TO CHECK FOR
SHORT FROM 5A3P1-C TO 5A3P1-A (GND).

WIRE FROM 5A3P1-C TO
5A3TB1-1, OR WIRE FROM
5A3P1-C TO 5A3TB2-4,

IS BAD.

SHORT TO
GND

?
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 5
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 6 of 6)

INSPECT THE FOLLOWING WIRES:
FROM TO

5A3TB2-4 5A3K1-A2
5A3K1-A2 5A3K1-B2
5A3K1-B2 5A3E1

5A3E2 5A3E3

5A3E4 5A3E10

ANY BAD YES | CORRESPONDING WIRE
ES 1S BAD.

REPLACE ZENER DIODES VR1 AND VR2.
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4-13. TROUBLESHOOTING FLOWCHARTS. continued
Chart 6

Troubleshooting Primary Power Path for AM-7239B/VRC
(Sheet 1 of 12)

LAMP DSt DOES NOT NOTE:
LIGHT. SEE NOTE.
Refer to figure FO-15 for

diagram of these circuits.

SET CB1: OFF.

SET 28V: OFF.
REPLACE LAMP DSt.
SET 28V: ON.

SET CB1: ON.

b wnN —

LAMP DSt
LIGHTS

?

REPLACED LAMP IS BAD.

. SET CB1: OFF.

. SET 28V: OFF.

. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).
. SET 28V: ON.

. SET CB1: ON.

. SET TEST EQPT INPUT: EXT.

. USE EXT PROBE TO CHECK VOLTAGE FROM
5A3TB1-1 TO 5A3TB1-5 (GND).

NOONS_WN =

27 TO 29 V dc
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 2 of 12)

Q

USE EXT PROBE TO CHECK VOLTAGE AT 5A3TB1-3.

12.6 TO 13.4 V dc

1. SET CB1: OFF.
2. SET 28V: OFF.
3. INSPECT 5A3TB1-3 FOR DAMAGE.

5A3TB1
DAMAGED

?

5A3TB1 IS BAD.

POWER SUPPLY (5A1) IS BAD.

©

SET CB1: OFF.

SET 28V: OFF.

REMOVE ACCESS COVER FOR 5A3TB2.
SET 28V: ON.

SET CB1: ON.

USE EXT PROBE TO CHECK VOLTAGE
FROM 5A3TB2-3 TO 5A3E10 (GND).

YES @

NO
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 3 of 12)

USE EXT PROBE TO CHECK VOLTAGE
AT 5A3TB2-2.

YES &

USE EXT PROBE TO CHECK VOLTAGE
AT 5A3TB2-1.

NO

YES @

NO

1. SET CB1: OFF.
2. SET 28V: OFF.
3. INSPECT 5A3TB2-1 FOR DAMAGE.

5A3TB2 5A3TB2 IS BAD.

DAMAGED
?

TM 11-5820-890-30-5
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 4 of 12)

1. SET CB1: OFF.
2. SET 28v: OFF.
3. INSPECT 5A3T7B2-3 FOR DAMAGE

5A37B2  ~NYES [ )aros 1 A

< DAMAGED
\?/

n
[l09)
o
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

@

USE EXT PROBE TO CHECK VOLTAGE AT 5A3CB1-1.

YES @
NO

USE EXT PROBE TO CHECK VOLTAGE AT 5A3CB1-2.

NO

_ Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 5 of 12)

YES

5A3CB1 IS BAD.

?

1. SET CB1: OFF.
2. SET 28V: OFF.
3. INSPECT 5A3TB2-2 FOR DAMAGE.

5A3TB2
DAMAGED

?

5A3TB2 IS BAD.

WIRE FROM 5A3CB1-1 TO 5A3TB2-2 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 6 of 12)

]
SET CB1: OFF.

oy N

SET 28v: OFF.
INSPECT 5A3TB2-1 FOR DAMAGE.

W =

P
TN
7 saatB2 NUES

5A
?
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 7 of 12)

O,

|
USE EXT PROBE TO CHECK VOLTAGE AT 5A3TB2-4.

YES @

USE EXT PROBE TO CHECK VOLTAGE AT 5A3K1-X1.

NO

NO | wiRE FROM 5A3TB2-3
TO 5A3K1-X1 IS BAD.

YES

USE EXT PROBE TO CHECK VOLTAGE AT 5A3K1-A1.

Z
o

YES

USE EXT PROBE TO CHECK VOLTAGE AT 5A3K1-A2.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 8 of 12)

OF 5A3CR1 IS BAD.

ég 29 vbﬂ WIRE FROM 5A3CB1-1 TO CATHODE

i
WIRE FROM CATHODE OF 5A3CR1
4' "™

iS BAD.

1. SET CB1: OFF.
. SET 28V: OFF.
3. INSPECT 5A3TB2-4 FOR DAMAGE.

N

5A37B2 YE
< DAMAGED >—J 5A3TB2 IS BAD.

NIV - W

?

NO

WIRE FROM 5A3K1-A2 TO 5A3TB2-4 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 9 of 12)

@ CAUTION

| See removal and replacement
1. SET CB1: OFF. ;p;’;cyeg:.as for two versions of
2. SET 28V: OFF. '
3. USE DMM WITH TEST LEADS TQO CHECK

WIRE FROM 5A3K1-X2 TO 5A3E10.

1. SET CB1: OFF.

2. SET 28V: OFF.

3. INSPECT 5A3TB1-1 FOR DAMAGE.

</ sarar S 5A3TB1 IS BAD
DAMAGED .~ '

?

|no
|

WIRE FROM 5A3TB2-4 TO 5A3P1-C, OR WIRE |

FROM 5A3P1-C TO 5A3TB1-1, IS BAD. I
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 10 of 12)

(9

SET CB1: OFF.

SET 28V: OFF.

REMOVE NUT FROM CB1.

MOVE CB1 FOR ACCESS TO 5A3DS1 TERMINALS.
SET 28V: ON.

SET CB1: ON.

. USE EXT PROBE TO CHECK VOLTAGE AT 5A3DS1-2.

/\ NO 15 )
12.6 TO 13.4 V dc 15
H 11
?
%

1
SET CB1: OFF.

QT N0\, mee

SET 28V: OFF.
USE DMM WITH TEST LEADS TO CHECK
WIRE FROM 5A3DS1-1 TO 5A3E10.

WN —

oo »

WA —

WIRE FROM 5A3DS1-1 TO 5A3E10 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 6
Troubleshooting Primary Power Path for AM-7239B/VRC
(Sheet 11 of 12)

USE EXT PROBE TO CHECK VOLTAGE AT

5A3E18.
NO ' )
/1.15 T0 13.4 V dc | WIRE FROM 5A3TB1-3 TO
E18 1O BAD.

- 5A3
\?

WIRE FROM 5A3E18 TO 5A3DS1-2 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Troubles

Chart 6
hooting Primary Power Path for AM-7239B/VRC

(Sheet 12 of 12)

NOTE:
I 5A3E9 is the GND lug s
to the power supply hea
INSPECT THE FOLLOWING WIRES:
FROM TO
5A3Pi-A 5A3E9 (SEE NOTE)
5A3E10  BA3EQ
5A3TB1-5 5A3E9
ANY BAD ES
< AVResS > CORRESPONDING WiRe, CONNECTOR,
\ / OUR II:HMINAL BOARD IS BAD.

\/

NO

WIRE FROM 5A3P1-B TO 5A3TB2-1,
OR CONNECTOR 5A3P1, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 7

TM™M 11-5820-890-30-5

Troubleshooting Primary Power Path for AM-7239B/VRC

(Sheet 1 of 1)

LAMP DS1 DOES NOT TURN OFF w@
S1 IS SET TO RMT. SEE NOTE.
N — ™

SET CB1: OFF.

SET 28v: OFF.

REMOVE ACCESS COVER FOR
SET 28V: ON.

SET CBi: ON.

SET TEST EQPT INPUT: EXT.

NS WN =

USE EXT PROBE TO CHECK VOLTAGE AT 5A3TB2-3.

5A3TB2.

|
e N

< 2T029Vde >

. -~ A~

RELAY 5A3Ki iS BAD.

SEE CAUTION.

N

I YES

SWITCH 5A3S1 IS BAD.

NOTE:

Refer to|figure FO-15|for

diagram of these circuits.
CAUTION

See removal and replacement
procedures for two versions of

relay 5A3K1.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 1 of 7)

6.75 V dc POWER IS NOTE:
ABSENT. SEE NOTE.
Refer tr FO-15

for diagram of these circuits.

1. SET RESPONSE: 11.
2. READ VOLTAGE ON DMM.

180 TO 220 V dc

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).

4. SET 28V: ON.

5. SET CB1: ON.

6. SET TEST EQPT INPUT: EXT.

7. USE EXT PROBE TO CHECK VOLTAGE FROM
5A3TB1-4 TO 5A3TB1-5 (GND).
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 2 of 7)

@ NOTE:

1 SET CB1: OFF 5A3E9 is the GND lug
2' SET 28V'l OFF. screwed to the chassis.
3. INSPECT 5A3TB1-4 FOR DAMAGE.

5A3T
DAMAGy— SA3TB1 IS BAD.

WIRE FROM 5A3TB1-4 TO 5A3J1-B,
OR CONNECTOR 5A3J1, IS BAD.

uut NO POWER SUPPLY (5A1) IS BAD
AM-7239/VRC '

Yo

SET CB1: OFF.
SET 28V: OFF.
REMOVE BOTTOM ACCESS COVER.
INSPECT WIRE FROM 5A3TB1-5 TO 5A3ES.
SEE NOTE.

BAD WIRE

f

/\

W -

POWER SUPPLY (5A1) IS BAD.

?

lYES

WIRE FROM 5A3TB1-5 TO 5A3ES IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 3 of 7)

uuT
AM-7239/VRC
YES

. SET CB1: OFF.

SET 28V: OFF.

REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).
SET 28V: ON.

SET CB1: ON.
SET TEST EQPT INPUT: EXT.

[=FaX

USE EXT PROBE TO CHECK VOLTAGE AT 5A3TB1-1.

PN

N
L &
S

G

(25 TO 29 V dc el
SH 4
\?/ N
INO

1. SET CB1: OFF.
2. SET 28V: OFF.
3. INSPECT 5A3TB1-1 FOR DAMAGE.

/i\
5A3TB1 X___
/DV@ED 5A3TB1 IS BAD.

[no

WIRE FROM 5A3P1-C TO 5A3TB1-1 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 4 of 7)

@

. SET CB1: OFF.

. SET 28V: OFF.

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1) IF
NOT ALREADY REMOVED.

. REMOVE POWER SUPPLY (5A1) LEADS FROM 5A3TB1.

. USE DMM WITH TEST LEADS TO CHECK FOR SHORT FROM
5A3TB1-6 TO GND.

HWN —

[o206)]

SHORT TO
GND
?

WIRE FROM 5A3TB1-6
TO 5A3J1-F IS BAD.

1. SET DMM TO 200 Q) SCALE.
2. USE DMM WITH TEST LEADS TO CHECK FOR SHORT FROM
5A3TB1-3 TO GND.

SHORT TO
GND
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

) Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 5 of 7)

POWER SUPPLY (5A1) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 6 of 7)

@
T

1. REMOVE ACCESS COVER FOR 1-WATT
AUDIO AMPLIFIER CCA (5A2).

REMOVE CONNECTOR P2 FROM 1-WATT

o TRV V L WATHIR U/ T U T g 1 v

AUDIO AMPLIFIER CONNECTOR 5A2J1.
3. USE DMM WITH TEST LEADS TO CHECK

Nt -

FOR SHORT FROM 5A37B1-3 TO GND.

N

SHORT TO NO I 1-WATT AUDIO AMPLIFIER
GND / CCA (5A2) IS BAD.

1. REMOVE BOTTOM ACCESS COVER.
2. INSPECT THE FOLLOWING WIRES:
FROM TO
5A3TB1-3 5A3J7-F
5A3TB1-3 5A3J8-F

na 7
ORAJIDI-O Fo-/

A
/ \ —
ANY DAMAGED MO [ WIRE FROM 5A3TB1-3

WIRE TO 5A3J1-C IS BAD.
7

YES

9

ORRESPONDING WIRE IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 8
Troubleshooting Power Supply 6.75 V dc Output

(Sheet 7 of 7)

®

1. REMOVE ACCESS COVER FOR 1-WATT
AUDIO AMPLIFIER CCA (5A2).

2. REMOVE CONNECTOR P3 FROM 1-WATT
AUDIO AMPLIFIER CONNECTOR 5A2J1,

3. USE DMM WITH TEST LEADS TO CHECK
FOR SHORT FROM 5A3TB1-4 TO GND.

( SHORT Tox_ 1-WATT AUDIO AMPLIFIER
\”‘.‘”/ CCA (5A2) IS BAD.

I YES

1. REMOVE BOTTOM ACCESS COVER.
2. INSPECT THE FOLLOWING WIRES:
FROM TO

EAQTO4_A D2_412
[SlaISEE® N Ry ] Lak> bl XV

5A37TB1-4 5A3J1-B
5A3TB1-4 SNAP LINE DRIVER - E14

(ANY DAMAGE%__ SNAP LINE DRIVER
\W'F*E/ CCA IS BAD.

I YES

CORRESPONDING WIRE IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9
Troubleshooting Power Supply 13, 28, or 200 V dc Output

(Sheet 1 of 2)

13, 28, OR 200 V dc POWER NOTE:
IS ABSENT. SEE NOTE.

S e Refer tq figure FO-14 lor FO-15

for diagram of these circuits.
WARNING

1. SET CB1: OFF.

2. SET 28v: OFF. 200 V dc is present at 5A3TB1-6.

3. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1). Use caution to avoid personal

4. SET 28V: ON. injury.

5. SET CB1: ON.

6. SET TEST EQPT INPUT: EXT.

7. NOTE THE POSITION OF THE RESPONSE SWITCH.

8. USE THE FOLLOWING CHART AND EXT PROBE TO

LS A LA &} =y

CHECK VOLTAGES AT 5A3TB1-X CONNECTED TO
POWER SUPPLY (5A1). (SEE WARNING.)

RESPONSE 5A3TB1-X DC VOLTAGE
9 TB1-3 12.6 to 13.4
10 TB1-2 25 to 29
11 TB1-6 180 to 220

W LLY

SPECIFIED
DC VOLTAGE w POWER SUPP
PRESENT

\/

SET CB1: OFF.
SET 28V: OFF.
INSPECT 5A3TB1-X FOR DAMAGE.

P

ARTR YES

5A3TB1 5A3TB1 IS BAD.
DAMAGED

\/

K |
IV

WA =

J
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 9
Troubleshooting Power Supply 13, 28, or 200 V dc Output

(Sheet 2 of 2)

@
/\

RESPONSE SWITCH >& WIRE

QET TN a

AN
v oo

INO

o
<
(s
>
w
puar]
2
X
-
o

WIRE FROM 5A3TB1-6 TO

AN 4

5A3Ji-F iS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 10
Troubleshooting Voltages at J7, J8, or J9 Connector

(Sheet 1 of 3)
13 or 27 V dc POWER IS
ABSENT. SEE NOTE 1.
S

_—

PN o~

TESTING J7 W TESTING J8 \M2
CONNECTOR / \ CONNECTOR / \sH 3/

? ?
\ / NOTES:

YES YES
i. Refer to|figure FO-14 |or FO-15

for diagram of these circuits.

(sH2)

/\

p — 2. 5A3ES is the GND lug screwed
to the power supply heatsink for
1. SET CB1: OFF. the AM-7239B/VRC. For the
2. SET 28V: OFF. AM-72339/VRC, 5A3ES9 is located
3, REMOVE ACCESS COVER FOR POWER SUPPLY (5A1), under the bottom access cover(s).
4. USE DMM WITH TEST LEADS TO CHECK WIRE FROM
5A3TB1-3 TO 5A3J7-F. 3. 5A3E8 is located under the 1-watt
_ 1idin amnlifiar ~rAvar naar tha

I = audaio OIII.JIIIIUI LUVOI 11cail uig

spark arrestors.

ﬁrDEkl CID(‘I IIT ~ C ARICATAD A - 8

OR COi '!‘ ECTOR 5A3J7, IS BAD.
/ SEE NOTE 2.

WIRE FROM 5A3TB1-3 TO 5A3J7-F,
OR CONNECTOR 5A3J7, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Troubleshooting Voltages at J7, J8, or J9 Connector

©

Chart 10

(Sheet 2 of 3)

QFET NR1: NFE
e DL . T

. SET 28V: OFF.

HWN -2

5A3TB1-3 TO 5A3J8-F.

. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).
. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

WIRE FROM 5A3J8-Z TO 5A3E9,
OR CONNECTOR 5A348, iS BAD.
SEE NOTE 2.

WIRE FROM 5A3TB1-3 TO 5A3J8-F
OR CONNECTOR 5A3J8, IS BAD
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4-13.

Troubleshooting Voltages at J7, J8, or J9 Connector

®

TROUBLESHOOTING FLOWCHARTS. Continued

Chart 10

(Sheet 3 of 3)

1. SET CB1: OFF.
2. SET 28V: OFF.
3. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).
4. USE DMM WITH TEST LEADS TO CHECK WIRE FROM
5A3TB1-2 TO 5A3J9-F.
/\
YES WIRE FROM 5A3TB1-2 TO

OPEN CIRCUIT

5A3J9-F, OR CONNECTOR
5A3J9, IS BAD.

NIy

WIRE FROM 5A3J39-A TO E14 OF THE
2-WIRE DUAL TRANSIENT PROTECTION

e UM A IS ™) | LR R SRR ) |

CCA, OR CONNECTOR 5A3J9, IS BAD.

WIRE FROM 5A3JS-A TO 5A3ES,
OR CONNECTOR 5A349, IS BAD.

— T

SEE NOTE 3.

TM 11-5820-890-30-5
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 11
Troubleshooting Intercom Audio-A Line

(Sheet 1 of 2)
NO INTERCOM AUDIO-A.
SEE NOTE 1.

N e

. SET CB1: OFF.

QLT 2Q\v. NEC
« Vi LOV. Ui .

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

OOA IEAD
UUA (OAZ).

. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

110" MASAE WANTILE TEOT | A

[aYo i ol al rd 1me oo
. UOE UVMIM WIIR 1EOD1 LEADD 11U LINCEUA InE revum

5A3J5-B TO P2-6.

/\ NOTES:
71 ) Refer to[ figure FO-14 pr FO-15

. No
OPEN CIRCUIT/»—(S for d iagram of these circuits.

? 2. 5A3E11 is located on the 1-watt
audio amplifier case.
YES

(84} HWN =

o

—

I -
N
L

I 3. 5A3E9 is the GND lug screwed

1 to the power supply heatsink
USE DMM WITH TEST LEADS TO CHECK for the AM-7239B/VRC. For the
WIRE FROM 5A3J5-B TO 5A3J3-B. AM-7239/VRC, 5A3ES9 is located

under the bottom access covers.

/\ v WIRE FROM 5A3J5-B TO 5A3J3-B

= o
YEO 2ASUo-C \3J3-D,
< OPEN CIRCUIT > OR CONNECTOR 5A3J5, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 11
Troubleshooting Intercom Audio-A Line

(Sheet 2 of 2)

Q

1. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).
2. REMOVE CONNECTOR P3 FROM 1-WATT AUDIO AMPLIFIER CCA (5A2).

FROM 70
P3-9 5A3P1-F
5A3TB1-3 P3-7

3. CHECK AUDIO AND POWER PATH BY USING DMM ON THE FOLLOWING WIRES:

CORRESPONDING WIRE OR
CONNECTOR IS BAD.

OPEN CIRCUIT

?
NO
1. IF TESTING AN AM-7239/VRC, REMOVE BOTTOM ACCESS COVER(S).
2. CHECK THE GROUND WIRES BY INSPECTING THE FOLLOWING WIRES:
FROM T0
S5A3E11 (SEE NOTE 2) P3-14
5A3E11 S5A3E9 (SEE NOTE 3)
YES
( BAD WIRE CORRESPONDING WIRE 1S BAD.
V

INO

1-WATT AUDIO AMPLIFIER

CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 12
Troubleshooting Speaker Output

(Sheet 1 of 1)

NO SPEAKER OUTPUT. NOTE:
SEE NOTE.
Refer td figure FO-14lor FO-15

for diagram of these circuits.

SET CB1: OFF.

SET 28v: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

5. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

5A3J6-E TO P2-2.

HWN =

WIRE FROM 5A3J6-E TO P2-2, OR
CONNECTOR 5A3J6, IS BAD.

INSPECT WIRE FROM 5A3J6-A TO P2-14.

|

BAD WIRE

YES | WIRE FROM 5A3J6-A TO P2-14,
OR CONNECTOR 5A3J6, IS BAD.

?

w
1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 13
Troubleshooting Speaker Output

(Sheet 1 of 1)

SPEAKER OUTPUT DOES NOTE:
NOT MUTE. SEE NOTE.
N 7 Refer to| figure FO-14| or FO-15

for diaaram of thase circuits
tor diagram ot tn circuns.

TOT

CET CR1: OFF

[\ [ s B 1o IS NI T .

SET 28V: OFF.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

4. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

5. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

EAQI2.N TH D210
OMIJI=w IV FeTiv.

wn -

|

YES | WIRE FROM 5A3J3-C TO P2-10,

/ \
< OPFENCIRCUT __>=—0OR CONNECTOR 5A3J3, IS BAD.
\ ? /

oo

1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 14
Troubleshooting Intercom Audio-B Line

(Sheet 1 of 2)
NO INTERCOM AUDIO-B.
SEE NOTE 1.

— —

i. SET CBi: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
4. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).
. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM
5A3J4-B TO P2-5.

o

o _\ YES /1\ 1. Refer to[figure FO-13 or FO-15
JIRCUIT SH 2} for diagram of these circuits.

T
\ ? / 2. P3 is connected to 1-watt audio
Y amplifier connector 5A2J1.

OPEN CIRCUIT YES | WIRE FROM P3-8 TO 5A3P1-N, OR
CONNECTOR 5A3P1, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 14
Troubleshooting Intercom Audio-B Line

(Sheet 2 of 2)

USE DMM WITH TEST LEADS TO CHECK
WIRE FROM 5A3J4-B TO 5A3J2-B.

( U"tNT YES | WIRE FROM 5A3J4-B TO 5A3J2-B,
C'Rg'“' OR CONNECTOR 5A3J4, IS BAD.
NO

WIRE FROM 5A3J2-B TO P2-5 IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 15
Troubleshooting Speaker Output

(Sheet 1 of 1)

SPEAKER OUTPUT DOES NOTE:
NOT MUTE. SEE NOTE.
Refer tg figure FO-14 lor FO-15

for diagram of these circuits.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

5. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

5A3J2-C TO P2-11.

bfdl\)—*

YES | WIRE FROM 5A3J2-C TO P2-11,

OPEN CIRCUIT OR CONNECTOR 5A3J2, IS BAD.

NO

1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 16
Troubleshooting Speaker Output

(Sheet 1 of 1)

ﬁEAKER OUTPUT Doa NOTE:
NOT MUTE FROM 5A3P1. o
\_ SEENOTE. / Refer to[fiqure FO-14 br FO-15

for diagram of these circuits.

. SET CB1i: OFF.

. SET 28V: OFF.

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER
CCA (5A2).

. REMOVE CONNECTOR P3 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J1.

11QC MAAL ANITLI TEQT
. UoC DMM WiT iCol

TO 5A3P1-D.
|

YES | WIRE FROM P3-3 TO 5A3P1-D, OR

QEN cmV— CONNECTOR 5A3P1, IS BAD.
?

Yo

~
I NU

HWN -

4,]

[}
n

[o0]

1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 17 _
Troubleshooting ADMC-A Line

(Sheet 1 of 1)

NO ADMC-A SIGNAL IS NOTE:
PRESENT. SEE NOTE. ,

for diagram of t..us

SET CB1: OFF.
SET 28V: OFF.
REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.
. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

EAQIE_F Tﬁ D2.12

WINIUUTY L Al I 40

HWON =

[¢,]

[e)]

PN

/ \ vea Vo
( OPEN CIRCUIT Bﬂ gé E:cf !

INECTOR 5A3J5, IS BAD
?
[no
|
1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 18
Troubleshooting ADMC-A Line

(Sheet 1 of 1)

ADMC-A OUTPUT IS NOTE:
INCORRECT. SEE NOTE.
. e

QT NN4d.
oI LD,

SET 28V: OFF

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

IO MASAS AT TEOT

I ARD T/ N lalv4
. Uot DiVivt Wil 1col LEADOS 1TU LNECUN

5A3J5-D TO P2-8.
|

\ 1-WATT ALIDIO AMPILIFIER

Vwsins

OPEN CIRCUIT CCA (5A2) IS BAD.

C)
n

HWN -

o

(o2

| \1—'\

USE DMM WITH TEST LEADS TO CHECK
WIRE FROM 5A3J5-D TO 5A3J3-D.

>.__

UIT NO | WIRE FROM 5A3J3-D

_~ |10 P2-8 Is BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 19
Troubleshooting ADMC-B Line

(Sheet 1 of 1)

NO ADMC-B SIGNAL IS NOTE:
PRESENT. SEE NOTE.
Refer tg figure FO-14 [or FO-15

for diagram of these circuits.

QET CR1: NOFE

N | I T, NIV T .

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

5. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

5A3J4-F TO P2-13.

BN

OPEN CIRCUIT

HWN -

WIRE FROM 5A3J4-F TO P2-13,
OR CONNECTOR 5A3J4, IS BAD.

|NO

1-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 20
Troubleshooting ADMC-B Line

(Sheet 1 of 1)

ADMC-B OUTPUT IS NOTE:
INCORRECT. SEE NOTE.
N~ e Refer i or FO-15
for diagram of these circuits

SET CB1: OFF.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER

CCA (5A2).

REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2.

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

5A3J4-D TO P2-S.

/\

OPEN CIRCUIT N NO | 1-WATT A;JDIO ?\?JAPLIFIER

< PEN GROUTT__>—=]cCA (542 1S B

YES

HWN =

o,

USE DMM WITH TEST LEADS TO CHECK
WIRE FROM 5A3J4-D TO 5A3J2-D.

..T\ NO |WIRE FROM 5A3J2-D

_~ |10P2:9Is BAD.

WIRE FROM 5A3J4-D TO 5A3J2-D,
OR CONNECTOR 5A3J4, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

FILTER IS INOPERATIV

Chart 21

Troubleshooting COMSEC 13 V Line Filtering

(Sheet 1 of 3)

COMSEC 13 V LINE

y

\ SEE NOTE. J

P'S*’!\’."

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER
CCA (5A2).

USE DMM WITH TEST LEADS TO MEASURE RESISTANCE

OF R1 FROM 5A3R1-1 TO 5A3E11.

1
N

fnr Aiamream ~
Ul uliaygtatii v

Refer to| figur -14| or FO-15

\/A ™\ N0 [WiRE FROM 5A3R1-2 TO BAZETY,

570 10.5 @ ] OR RESISTOR 5A3R1, IS BAD.

\7/

=Y

. SET DMM TO 2 kQ SCALE.
. REMOVE CONNECTOR P3 FROM 1-WATT AUDIO AMPLIFIER

. CONNECT (+) LEAD TO P3-6 AND (-) LEAD TO 5A3R1-1.
 USE DMM WITH TEST LEADS TO MEASURE RESISTANCE

r*nmu:r\'rnn EAD 1,
VVININC U T U OMNéEY

4
n
(..0
-
D
0
A
»

/ e ,,\ NO | WIRE FROM P3-6 TO 5A3Q1-BASE,

\E"”"‘ y— OR TRANSISTOR 5A3Q1, IS BAD.
?
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 21
Troubleshooting COMSEC 13 V Line Filtering

(Sheet 2 of 3)

T

. REVERSE DMM LEAD POSITIONS.
2. REPEAT RESISTANCE MEASUREMENT
FROM 5A3Ri-1 TO P3-6.

-

¢ - NO TRANSISTOR 5A301 IS BAD
1 [Eatalh oo R AU 0 BReIY0 U gl i o 7o 1 I

1. CONNECT (+) LEAD TO P3-6 AND (-) LEAD TO P
2. USE DMM WITH TEST LEADS TO MEASURE RESIS
FROM P3-8 TO P3-10.

/\
</LESS THAN\ >"‘_O WIRE FROM P3-10
N 800 O OR TRANSISTOR 5
?
\/

| YES

TO 5A3Q1-COLLECTOR,
A3Q1, .

—

. REVERSE DMM LEAD POSITIONS.
2. REPEAT RESISTANCE MEASUREMENT

o ’alY B -2 ratokENa)
FHRUM Fo-0 11U Fo-1U.
i
\ NQO

/ NOQ
< OPEN CIRCUIT )—— TRANSISTOR 5A3Q1 IS BAD.
~  —

YES

)
\sv3/

N’
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 21
Troubleshooting COMSEC 13 V Line Filtering

(Sheet 3 of 3)

1. CONNECT (+) LEAD TO 5A3R1-1 AND (-) LEAD TO P3-10.
2. USE DMM WITH TEST LEADS TO MEASURE RESISTANCE
FROM 5A3R1-1 TO P3-10

< OPENCRCUT > TRANSISTOR 5A3Q1 IS BAD.

| YES

1. REVERSE DMM LEAD POSITIONS.

2. REPEAT RESISTANCE MEASUREMENT FROM 5A3R1-1 TO P3-10.
|

NO
OPEN C|RCL>_ TRANSISTOR 5A3Q1 IS BAD.

\ ,
! YES

1. REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).

2. USE THE DMM TO CHECK THE PT/CT SEL AND POWER
LINES AS FOLLOWS:

FROM T0
5A3J8-K P3-4
5A3TB1-4 P3-13

[
A

N
ANY OPENS O | LWATT PLCIO AMPLIFIER
CCA (5A2) IS BAD
?
YES
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 22
Troubleshooting Shunt Regulator

(Sheet 1 of 1)

GURRENT READING Q NOTE: |
INCORRECT. SEE NOTE.
N — Refer to|figure FO-14 or FO-15

$nr Ao £ b i
107 Qiagram Or ir

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

4. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER
CCA (5A2).

5. REMOVE CONNECTOR P3 FROM 1-WATT AUDIO AMPLIFIER

CONNECTOR 5A2J1.
6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM
5A347-K TO P3-5.

|
P
N

YES | WIRE FROM 5A3J7-K TO P3-5,
OPEN CIRCUIT OR CONNECTOR 5A3J7, IS BAD.

\ﬁ;

T-WATT AUDIO AMPLIFIER
CCA (5A2) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 23
Troubleshooting J8 Power Amplifier Interface

(Sheet 1 of 1)

6PEN EXISTS FOR Pﬁ NOTE:
CONTROL. SEE NOTE.
N — Refer tg figure FO-14|or FO-15

for diagram of these circuits.

1. SET CB1: OFF.
2. SET 28V: OFF.
3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT,
4. USE DMM WITH TEST LEADS TO CHECK THE FOLLOWING
WIRES:
FROM TO
5A3J1-J 5A3J8-X
5A3J1-K 5A3J8-J
5A3J1-M 5A3J8-V
5A3J1-N 5A3J8-H
5A3J1-P 5A3J8-M

1

YES | CORRESPONDING WIRE OR

<\ ANYOPENS >——]CONNECTOR IS BAD.

?

INO
]

WIRE FROM 5A3J1-R TO
5A3J8-L, OR CONNECTOR
5A3J1 OR 5A348, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 24
Troubleshooting J7 Power Amplifier Interface

(Sheet 1 of 1)

@EN EXISTS FOR Pﬁ NOTE:
CONTROL. SEE NOTE.
\ /

Refer to| figure FO-14 or FO-15

for diagram of these circuits.

1. SET CB1: OFF.
2. SET 28V: OFF.
3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
4. USE DMM WITH TEST LEADS TO CHECK THE FOLLOWING
WIRES:
FROM 10
BA3JT1-J  5A3J7-X
SA3J11-K  B5A3J7-J
SA3J11-M  5A3J7-V
SA3J11-N  5A3J7-H
SA3J11-P  BA3J7-M
YES | CORRESPONDING WIRE OR
< ANY OPENS CONNECTOR IS BAD.
?
INO
WIRE FROM 5A3J11-R TO
5A3J7-L, OR CONNECTOR
5A3J11 OR 5A3J7, IS BAD
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

. Chart 25
Troubleshooting Remote Control Transformers

(Sheet 1 of 8)

NO TWO-WIRE SIGNAL IS NOTES:
PRESENT AT J7. SEE NOTE.
— 1. Refer td figure FO-14|or FO-15

for diagram of these circuits.

2. 5A3A1W3A1 is the remote con-
trol transformer CCA. 5A3A2A1
is the 2-wire dual transient pro-
tection CCA.

uut
AM-7239/VRC

. SET CB1: OFF.

SET 28V: OFF.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
. SET CB1: ON.

SET 28V: ON.

SET TEST EQPT INPUT: EXT.

USE EXT PROBE TO CHECK REMOTE CONTROL TRANSFORMER
(5A3A1) VOLTAGE FROM E5 TO E6 (GND).

NOOHAEWN =

DIAGRAM:

0p(Je O g0

REMOTE CONTROL TRANSFORMER CCA
EL7XL1554
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 2 of 8)

Q

USE EXT PROBE TO CHECK THE REMOTE CONTROL
TRANSFORMER VOLTAGE FROM E8 TO E7 (GND).

100 TO 200 MV p-p NO ¢ 2
SH 3
V S
YES

|
SET CB1: OFF.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE
CONTROL TRANSFORMER 5A3A1-E8 TO 5A3J9-D.

/\ -~ | WIRE FROM REMOTE
QPEN CIRCUyY— CONTROL TRANSFORMER
5A3A1-E8 TO 5A3J9-D, OR
N CONNECTOR 5A3J9, IS BAD.

[ 4

HWN =

NO

WIRE FROM REMOTE CONTROL TRANSFORMER

5A3A1-E7 TO 5A3J9-E, OR CONNECTOR 5A3J9,
IS BAD.

TM 11-5820-890-30-5
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 3 of 8)

®
T

SET CB1: OFF.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
USE DMM WITH TEST LEADS TO CHECK THE 5A3CR4 AC
PROTECTION DIODE AND SPARK ARRESTOR. MEASURE

RESISTANCE FROM 5A3E14 (E1B) TO 5A3E7 (GND).

<"‘RT >E REPLACE DIODE 5A3CR4 OR

HWN =

5
SPARK ARRESTOR.

USE DMM WITH TEST LEADS TO CHECK
THE 5A3CR5 AC PROTECTION DIODE
AND SPARK ARRESTOR. MEASURE
RESISTANCE FROM 5A3E15 (E2B) TO
5A3E8 (GND).

B

YES | REPLACE DIODE 5A3CR5 OR
SHORT TO GND SPARK ARRESTOR.

?

NO
|

REMOTE CONTROL TRANSFORMER
(SA3A1) IS BAD,
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

@

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 4 of 8)

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

4. USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE

CONTROL TRANSFORMER 5A3A1-E5 TO 5A3J7-a.

vEs | WIRE FROM REMOTE CONTROL TRANSFORMER
OPEN CIRCUIT 5A3A1-E5 TO 5A3J7-a, OR CONNECTOR 5A3J7,
IS BAD.
?
NO

WIRE FROM REMOTE CONTROL TRANSFORMER

5A3A1-E6 TO 5A3J7-Y, OR CONNECTOR 5A3J7,
IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Q

SET CB1: OFF.

SET 28Vv: OFF.

REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).

SET CB1: ON.

SET 28V: ON.

SET TEST EQPT INPUT: EXT.

USE EXT PROBE TO CHECK REMOTE CONTROL TRANSFORMER CCA
(6A3A1W3A1) VOLTAGE FROM E5 TO E6 (GND). SEE DIAGRAM.

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 5 of 8)

NO O d_WN =

100 TO 200 mV p-p
?

YES

USE EXT PROBE TO CHECK THE REMOTE CONTROL TRANSFORMER CCA
(5A3A1W3A1) VOLTAGE FROM E7 TO E8 (GND). SEE DIAGRAM,

DIAGRAM:

OO

REMOTE CONTROL TRANSFORMER CCA
EL7XL1554
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

@

. SET CB1: OFF.
. SET 28V: OFF.
. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
. USE DMM WITH TEST LEADS TO CHECK THE FOLLOWING WIRES:

SEE NOTE 2 AND DIAGRAM.

FROM 10
5A3ATW3A1-E7  5A3A2A1-E5
5A3ATW3A1-E8  5A3A2A1-E6

A oA A s ——

5A3J9-E 5A3AZA1T-E7

YES | CORRESPONDING WIRE OR
@_‘ CONNECTOR IS BAD

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 6 of 8)

b wn —

NIV VI T I Wi,

INO

WIRE FROM 5A3J9-D TO 5A3A2A1-ES8,
OR CONNECTOR 5A3J9, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 7 of 8)

SET CB1: OFF.

SET 28Vv: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
USE DMM WITH TEST LEADS TO CHECK FOR SHORT IN THE 2-WIRE DUAL
TRANSIENT PROTECTION CCA (5A3A2A1) FROM E6 TO E14 (GND).

b WN =

2-WIRE DUAL TRANSIENT PROTECTION

CCA (5A3A2A1) IS BAD.

USE DMM WITH TEST LEADS TO CHECK FOR SHORT
IN THE 2-WIRE DUAL TRANSIENT PROTECTION CCA
(5A3A2A1) FROM E5 TO E14 (GND).

SHORT TO GND T PROTECTION

?

NO

REMOTE CONTROL TRANSFORMER
CCA (5A3A1W3A1) IS BAD.

4-80



TM 11-5820-890-30-5

4-13. TROUBLESHOOTING FLOWCHARTS. Continued

0,

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

4. USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE
CONTROL TRANSFORMER CCA SA3A1W3A1-E5 TO 5A3J7-a.

Chart 25
Troubleshooting Remote Control Transformers

(Sheet 8 of 8)

SEE DIAGRAM.
/\ vES | WIRE FROM REMOTE CONTROL TRANSFORMER
OPEN CIRCUIT CCA 5A3A1W3A1-E5 TO 5A3J7-a, OR
. CONNECTOR 5A3J7, IS BAD.

?

NO

WIRE FROM REMOTE CONTROL TRANSFORMER

CCA 5A3A1W3A1-E6 TO 5A3J47-Y, OR
CONNECTOR 5A3J7, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 1 of 9)

NO TWO-WIRE SIGNAL IS NOTES:
PRESENT AT J8. SEE NOTE.

1. Refer to[figure FO-14 or FO-15
for diagram of these circuits.

2. 5A3A1W3A1 is the remote con-

/\ trol transformer CCA. 5A3A2A1
/ 11T \ asm A Sl

uul i 4 is the 2-wire dual transient pro-
< Am7239/vRC >—(8H\5/)

tection CCA.
?

| YES

. SET CB1: OFF.
. SET 28V: OFF.

. REMOVE ACCESS COVER F

SET CB1: ON.

SET 28V: ON.

SET TEST EQPT INPUT: EX
USE EXT PROBE TO CHEC

Ul /AT T TIvUE TV il

~qgu'gn:hcom—A

(5A3A1) VOLTAGE FROM E1 TO

|

I
/\

d)TO 200 mVpp NO

()

H

wn
L w
»
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 2 of 9)

O

L

USE EXT PROBE TO CHECK THE REMOTE CONTROL

TRANSFORMER VOLTAGE FROM E4 TO E3 (GND).

SET CB1: OFF.
SET 28V: OFF.

REMNOVE TEQT CABLES FROM A

TV ¥V e ) e N MVd b\ 7 TN

USE DMM WITH TEST LEADS TO CHECK WIRE FR
CONTROL TRANSFORMER 5A3A1-E4 TO 5A3J9-B.

N —

NG NO WIRE FROM REMOTE
OPEN CIRCUIT CONTROL TRANSFORMER

5A3A1-E4 TO 5A349-B, OR

Vel

~_ CONNECTOR 5A3J9, iS BAD.

1t CON TORS
LI V1) TORS LI

uuT
REMOTE

HWN -

OF
OM

WIRE FROM REMOTE CONTROL TRANSFORMER
5A3A1-E3 TO 5A3J9-C, OR CONNECTOR 5A3J9,
IS BAD.

TM 11-5820-890-30-5
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 3 of 9)

SET CB1: OFF.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
USE DMM WITH TEST LEADS TO CHECK THE 5A3CR2 AC
PROTECTION DIODE AND SPARK ARRESTOR. MEASURE
RESISTANCE FROM 5A3E12 (E1A) TO 5A3E5 (GND).

H W =

J{

REPLACE DIODE 5A3CR2 OR
SPARK ARRESTOR.

SHORT TO GND

NO

USE DMM WITH TEST LEADS TO CHECK
THE 5A3CR3 AC PROTECTION DIODE
AND SPARK ARRESTOR. MEASURE
RESISTANCE FROM 5A3E13 (E2A) TO

ANCA 1M

5A3Ed (GND).

YES | REPLACE DIODE 5A3CR3 OR

SHORT TO GND SPARK ARRESTOR.

?

NO

REMOTE CONTROL TRANSFORMER
(5A3A1) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

@

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

4. USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE
CONTROL TRANSFORMER 5A3A1-E1 TO 5A3J8-a.

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 4 of 9)

es | WIRE FROM REMOTE CONTROL TRANSFORMER

/\ e F
OPEN CIRCUIT 5A3A1-E1 TO 5A3J8-a, OR CONNECTOR 5A3J8,
IS BAD.
?
jfo

WIRE FROM REMOTE CONTROL TRANSFORMER
5A3A1-E2 TO 5A3J8-Y, OR CONNECTOR 5A3J8,
IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

@

SET CB1: OFF,

SET 28V: OFF.

REMOVE ACCESS COVER FOR POWER SUPPLY (5A1).

SET CBi: ON.

SET 28V: ON.

SET TEST EQPT INPUT: EXT.

USE EXT PROBE TO CHECK REMOTE CONTROL TRANSFORMER CCA
(5A3A1W3A1) VOLTAGE FROM E1 TO E2 (GND). SEE DIAGRAM.

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 5 of 9)

NOOYhAE WN -

1 }

100 TO 200 mV p-p

TYES

SET CB1: OFF.

SET 28V: OFF.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
READ PART NO. LOCATED AT THE BOTTOM OF THE 2-WIRE DUAL

TRANSIENT PROTECTION CCA (5A3A2A1).

59)'\’—‘

PART NO.
A3148034

DIAGRAM:

(€5) .~ (E7)

@@ o T1 )@ O .<0T2/>‘©

REMOTE CONTROL TRANSFORMER CCA

EL7XL1554
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 6 of 9)

®

-

. SET CB1: ON.
. SET 28V: ON.

. USE EXT PROBE TO CHECK REMOTE CONTROL TRANSFORMER CCA
(SA3ATW3A1) VOLTAGE FROM E4 TO E3 (GND). SEE DIAGRAM.

w N

G

1. SET CB1: ON.

2. SET 28V: ON.

3. USE EXT PROBE TO CHECK REMOTE CONTROL TRANSFORMER CCA
(5A3A1W3A1) VOLTAGE FROM E3 TO E4 (GND). SEE DIAGRAM

/’\
~ NN )

< 100 T0 200 mV p-p S>—— g1 5)
\ ’ / N’

1
()

TM 11-5820-890-30-5
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 7 of 9)

@

NHwWwnN —

. SET CB1: OFF.

. SET 28V: OFF.

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
. USE DMM WITH TEST LEADS TO CHECK THE FOLLOWING WIRES:

(SEE NOTE 2 AND DIAGRAM.)
FROM T0
SA3ATW3A1-E3  5A3A2A1-E1
SA3ATW3A1-E4  5A3A2A1-E2

5A3J9-C 5A3A2A1-E3

CORRESPONDING WIRE OR

ANY OPEN WIRES CONNECTOR IS BAD.

?

NO

WIRE FROM 5A3J9-B TO 5A3A2A1-E4,
OR CONNECTOR 5A3J9, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 8 of 9)

QIP

1. SET CB1: OFF.

2. SET 28V: OFF.

3. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

4. USE DMM WITH TEST LEADS TO CHECK FOR SHORT IN THE 2-WIRE DUAL
TRANSIENT PROTECTION CCA (5A3A2A1) FROM E1 TO E14 (GND).

USE DMM WITH TEST LEADS TO CHECK FOR SHORT
IN THE 2-WIRE DUAL TRANSIENT PROTECTION CCA

(5A3A2A1) FROM E2 TO E14 (GND).

SHORT TO GND YES| 2-WIRE DUAL TRANSIENT PROTECTION

! .y- CCA (5A3A2A1) IS BAD.
?

REMOQTE CONTROL TRANSFQORMER

CCA (5A3A1W3A1) IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

®

1

. SET CB1: OFF,

. SET 28V: OFF.

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UU
n

USE DMM WITH TEST LEADS TO CHECK WIRE FROM ..EMO E
J8-a.

CONTROL TRANSFORMER CCA 5A3A1W3A1-E1 TO 5A3J8-

SEE DIAGRAM.

Chart 26
Troubleshooting Remote Control Transformers

(Sheet 9 of 9)

HWN =

vEs | WIRE FROM REMOTE CONTRO

CCA 5A3ATW3A1-E1 TO 5A3J8-

CONNECTOR 5A3J8, IS BAD.

nn
wvn

/ \
< oPenCR

TRANSFORMER

\ ~ /
\ ? /
¥
WIRE FROM R-EMOTE CONTROL TRANSFORMER

CCA 5A3A1W3A1-E2 TO 5A3J8-Y, OR
CONNECTOR 5A348, iS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27
Troubleshooting Two-Wire Terminals

(Sheet 1 of 2)

@ SIGNAL IS PRESENT AT Bﬁ NOTE:
AND E2A. SEE NOTE.
S~ I l Refer to| figure FO-14 jor FO-15

I for diagram of these circuits.

P
B N 0 T
AM-7239/VRC a5
\ /

\&2/

SET CB1: OFF.
SET 28V: OFF.
REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

Q NN = ~ ~
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFI

ER
USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE
CONTROL TRANSFORMER 5A3A1-E4 TO E1A.

\ WIRE FROM REMOTE
S YES | CONTROL TRANSFORMER
'~ | 5A3A1-E4 TO E1A, OR
CONNECTOR E1A, IS BAD.

b WN =

WIRE FROM REMOTE
CONTROL TRANSFORMER

EAQA4 _C2 TN ENA nND
VAROAITTLOY 1TV LA, UnNn

CONNECTOR E2A, IS BAD.
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 27

Troubleshooting Two-Wire Terminals

(Sheet 2 of 2)

. REMOVE ACCESS COVER FOR

NnbHWN —

1-WATT AUDIO AMPLIFIER CCA (5A2).

. USE DMM WITH TEST LEADS TO CHECK WIRE FROM 2-WIRE DUAL
TRANSIENT PROTECTION CCA 5A3A2A1-E4 TO E1A.

I
A

N

YE
OPEN CIRCUIT S

WIRE FROM 2-WIRE DUAL TRANSIENT
PROTECTION CCA 5A3A2A1-E4 TO
E1A, OR CONNECTOR E1A, IS BAD.

N ?
‘Iﬁo

PROTECTION CCA 5A3A2A1-E3 TO

WIRE FROM 2-WIRE DUAL TRANSIENT
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 28
Troubleshooting Two-Wire Terminals

(Sheet 1 of 2)

NO SIGNAL IS PRESENT AT E1B NOTE:
AND E2B. SEE NOTE.
I - Refer to figure FO-14] _r FO-15

] for diagram of th circuits.

/\
7w N U/
< Am7239/vRC /—kw )
\ ? /
T
|

SET CB1: OFF,

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).
USE DMM WITH TEST LEADS TO CHECK WIRE FROM REMOTE

CONTROL TRANSFORMER 5A3A1-E7 TO E1B.

N b WwWwNn =

WIRE FROM REMOTE

YES | CONTROL TRANSFORMER

< OPENCIRCUT > s5a3A1-E7 TO E1B, OR

CONNECTOR E1B, IS BAD.

WIRE FROM REMOTE
CONTROL TRANSFORMER
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 28
Troubleshooting Two-Wire Terminals

(Sheet 2 of 2)

. SET CB1: OFF.

. SET 28v: OFF.

. REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.

. REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER CCA (5A2).

. USE DMM WITH TEST LEADS TO CHECK WIRE FROM 2-WIRE DUAL
TRANSIENT PROTECTION CCA 5A3A2A1-E7 TO E1B.

NbHhwWwnN —

ves | WIRE FROM 2-WIRE DUAL TRANSIENT
PROTECTION CCA 5A3A2A1-E7 TO
E1B, OR CONNECTOR E1B, IS BAD.

NO

WIRE FROM 2-WIRE DUAL TRANSIENT
PROTECTION CCA 5A3A2A1-E8 TO
E2B, OR CONNECTOR E2B, IS BAD.
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4-13.

TROUBLESHOOTING FLOWCHARTS. Continued

Chart 29

TM 11-5820-890-30-5

Troubleshooting VIC-A Audio Transmit Line

(Sheet 1 of 1)

LINE IS OPEN. SEE NOTE.

GC—A AUDIO TRANSMD

HWN =

SET CB1: OFF.

SET 28V: OFF.

REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AUDIO AMPLIFIER
CCA (5A2).

REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2J2

A2 LA ISR | LERO7 o VAV 74N

. USE DMM WITH TEST LEADS TO CHECK WIRE FROM

5A3J3-D TO P2-8.

B

YES
OPEN CIRCUIT

CONNECTOR 5A3J3 IS BAD.

INO

1.

2.

REMOVE CONNECTOR P3 FROM 1-WATT
AUDIO AMPLIFIER CONNECTOR 5A2J1.
USE DMM WITH TEST LEADS TO CHECK
WIRE FROM 5A3P1-M TO P3-1.

NOTE:

Refer to|figure FO-14 |or FO-15

for diagram of these circuits.

OPEN CIRCUIT

YES | WIRE FROM 5A3P1-M TO P3-1, OR
CONNECTOR 5A3P1, IS BAD.

1-WATT AUDIO AMPLIFIER
\ AN
] N,
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4-13. TROUBLESHOOTING FLOWCHARTS. Continued

Chart 30
Troubleshooting VIC-B Audio Transmit Line

(Sheet 1 of 1)

VIC-B AUDIO TRANSMIT NOTE:
LINE IS OPEN. SEE NOTE.
N — Refer tq figure FO-14 [or FO-15

for diagram of these circuits.

SET CB1: OFF.
SET 28V: OFF.
REMOVE TEST CABLES FROM ALL CONNECTORS OF UUT.
REMOVE ACCESS COVER FOR 1-WATT AU n AMPLIFIER

CCA (5A2).

5. REMOVE CONNECTOR P2 FROM 1-WATT AUDIO AMPLIFIER
CONNECTOR 5A2.2

[ RV R RS oY AV 4

6. USE DMM WITH TEST LEADS TO CHECK WIRE FROM
5A3J2-D TO P2-9.

/\ YES
QPEN CIRCV—— CONNECTOR 5A3J2 IS BAD.
0

HW N =

|NO

1. REMOVE CONNECTOR P3 FROM 1-WATT
AUDIO AMPLIFIER CONNECTOR 5A2J1.
2. USE DMM WITH TEST LEADS TO CHECK

WIRE FROM 5A3P1-U TO P3-2.

/P N GIRGUIT YES [ WIRE FROM 5A3P1-U TO P3-2, OR

CONNECTOR 5A3P1, IS BAD.
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Section IV. MAINTENANCE PROCEDURES FOR AM-7239/VRC

Subject Para Page
GENEIAl . . .t 4-14 [Z-97
Operational Check . . ... .. 4-1 4-9
REPAIr INSIIUCHIONS . . . . . o oot e e e e e e e [4-16] [4-98
Removal and installation of 5A3TB2 Shorting Bar . . .. .......... ... ... ... . ... 4-17 [2-99
Replacement of Power Supply (BAL) . . . . oot [4-18] Z4-100
Replacement of Audio Amplifier CCA (5A2) . . . . oottt et e e et et et e [4-19]
Replacement of Transistor QL . . . . . ... . 4-20 74-104
Replacement of Connector J9. . . ... ... ... 4-21
Replacement of CONNECtOrs J2 - J6 . . . . .o vttt it e e
Replacement of Electrical Binding Posts E1A, E2A, E1B,and E2B . . . .. ... .......... [4-23 [4-109
Replacement of RESISIOr RL . . .. ... .ot e e [2-111]
Replacement of Remote Control Transformer CCA . . . .. ... .. .. i, 4112
Replacement of Connectors P2 and P3 . . . ... ... . e [4-26
Replacement of Wiring on Audio Amplifier Chassis Connectors . . . .. .............. [4-115]
Replacement of Audio Amplifier Chassis O-ring Gasket . .. ........................ [4-28 [4-117]
Replacement of Surge Arrestors or DIOdes . . . ... ..ottt [4-29
Replacement of Audio Amplifier Case . . . ... ...t [4-122]
Replacement of Circuit Breaker CBL . .. .. ... ... ... . i, [4-31]
Replacement of Lamp Holder DS1 .. ...... ... ... . ... . ... [4-32] [Z-127]
Replacement of Relay KL . ... ... ... . [4-178]
Replacement of Diode CRL . . . . . ... 4-34 [2-129]
Replacement of Zener Diode VRL/VR2 . . ... ... e [4-35
Replacement of Side Panel . .. ... ... ... . [4-137]
Replacement of Diode CRE . . . . .. ... [4-37]
Replacement of Terminal Block TB2 . . . . . ... . 1-38
Replacement of Power Control Chassis O-ring Gasket . . . ......................... [4-39 [Z=137
Replacement of Bottom CoVer . .. ... ... [4-40 [2-147]
Replacement of Terminal Block TB1 . . . . .. ... . e 4-41 4-142
Replacement of SNAP Line Driver CCA . . . . . .. e e 4-42 4144
Replacement of Wiring . . . . .. .. ..o [4-43] [4-145]
Replacement of Power Supply Chassis . . ... ... . 4-44 4-150
Replacement of P1 CONNECION . . . . . .ottt e e e e e 4-45 [4-152]
Replacement of J10 CONNECIOr . . .. ... ..ottt e [4-46] [4-153
Replacement of J11 CONNECIOr . . . ... ... .. ..

4-14. GENERAL.

This section includes the operational check and the repair procedures. The operational check is used to verify
the operation of a repaired mounting adapter. It is also used to verify the symptom of a faulty mounting adapter.
It will identify the troubleshooting chart to be used. When a bad module is identified, replace it using the

procedure in this section.

4-15. OPERATIONAL CHECK.
Perform the operational check found in[paragraph 4-9 to verify proper operation of the mounting adapter.
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4-16. REPAIR INSTRUCTIONS.

The following instructions apply to all repair tasks unless otherwise noted in the procedure.

a.
b.

C.

4-98

Begin procedure with mounting adapter switch CB1 set to OFF.
Disconnect any external cables connected to mounting adapter.

Inspect mounting adapter. Replace mounting adapter chassis if the mounting adapter is physically
damaged, such as with a broken connector.

Mounting adapter must be tested after replacement of a module.

CAUTION

STATIC SENSITIVE - STATIC SENSITIVE

Static electricity and stray voltages can damage the mounting adapter. Use an antistatic pad on
the work surface and wear a grounded wrist strap when repairing the mounting adapter.
All circuit card assemblies in the mounting adapter contain static sensitive devices susceptible to

electrostatic damage. DO NOT attempt to replace components without using protective
devices.

Steps marked with must be performed exactly as written. They are critical in maintaining

the nuclear hardness of the mounting adapter. Seals must not be damaged. All screws must be
torqued to the limits specified in the replacement procedures.
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4-17. REMOVAL AND INSTALLATION OF 5A3TB2 SHORTING BAR.

The 5A3TB2 shorting bar, which is only present on the AM-7239/VRC, must be removed prior to testing the
mounting adapter. It must be installed on the AM-7239/VRC prior to returning the mounting adapter to service.

Tools:
Cross tip screwdriver Flat tip screwdriver Torque screwdriver
ITEM ACTION REMARKS
a. Mounting adapter Set on its right side with bottom toward
you.
b. Six captive screws (1) on Using flat tip screwdriver, fully loosen six Sed_figure 4-3]
rear access cover (2) captive screws (1) securing rear access
cover (2) on power control chassis.
c. Rear access cover (2) Lift off of power control chassis.
and seal
d. Shorting bar (3) Check its position. If it is properly install- For local operation, it
ed, skip to step e. Otherwise, using cross should connect 5A3TB2-1
tip screwdriver, remove and retain two to 5A3TB2-2. For remote
screws securing shorting bar (3) to termi-  operation or testing, it
nal block TB2. Remove and retain short- must not connect

ing bar for use after testing is completed. 5A3TB2-1 to 5A3TB2-2.

e. Rear access cover Check seal. If damaged, replace rear ac- This was removed in
(2), seal, and six captive cess cover (2). Otherwise, set it in place step c.
screws (1) and tighten six captive screws (1) secur-
ing it to power control chassis. Using
torque screwdriver, torque screws to 8
to 10 in-Ib.

M
/

EL7XL1555
Figure 4-3. Shorting Bar Installation.
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4-18. REPLACEMENT OF POWER SUPPLY (5A1).

Tools:
Cross tip screwdriver Flat tip screwdriver Torque screwdriver
ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with back toward
you.
b. 17 captive screws Using flat tip screwdriver, fully loosen 17 See_figure 4-4]
captive screws securing power supply (1)
to mounting adapter chassis (3).
c. Power supply (1) Set power supply (1) with heatsink as-
sembly face down on work surface.
d. Power supply wires Tag wires as to location on terminal block
TB1. The wire connected to TB1 position 1
is labeled "1". Repeat for all six wires.
e. Six screws on terminal Using flat tip screwdriver, remove and
block TB1 (2) retain six screws securing power supply
wires to terminal block TB1 (2).
f. Power supply (1) Remove defective power supply and
send to General Support for repair.
INSTALLATION
g. Power supply (1) Set replacement power supply (1) on work
surface so wires can be connected to
terminal block TB1 (2).
h. Power supply wires Position tagged wires to terminal block
TB1 (2). The wire labeled "1" connects
to TB1 position 1. Repeat for all six wires.
i. Six screws on terminal Using flat tip screwdriver, install and These were removed in
block TB1 (2) tighten six retained screws securing pow- step e.

er supply wires to terminal block TB1.
Remove wire tags.

j. power supply (1) Hold power supply (1) in place and tighten This was removed in
and 17 captive screws 17 captive screws securing it to mounting step b.
adapter chassis. Using torque screwdriver,
torque screws to 8 to 10 in-lb.
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4-18. REPLACEMENT OF POWER SUPPLY (5A1). Continued

\ @ L 1
S TVt

EL7XL1556
Figure 4-4. Power Supply Replacement.
4-19. REPLACEMENT OF AUDIO AMPLIFIER CCA (5A2).
Tools:
Flat tip screwdriver Cross tip screwdriver Torque screwdriver
ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.
b. Access cover (2) Using flat tip screwdriver, fully loosen 15 Sed_figure 4-5]
captive screws (1) securing access cover
(2) to audio amplifier chassis (3). Remove
access cover (2). Inspect access cover and
gasket, replace if necessary.
c. Eight screws (4) and Using cross tip screwdriver, remove and
flat washers (5) retain eight screws (4) and flat washers
(5) securing audio amplifier CCA (6) to
audio amplifier chassis (3).
d. Three screws (7), flat Using cross tip screwdriver, remove and
washers (5), and cable retain three screws (7), flat washers (5),
clamps (8) and cable clamps (8) securing audio am-

plifier CCA (6) to audio amplifier chassis (3).
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4-19. REPLACEMENT OF AUDIO AMPLIFIER CCA (5A2). Continued

EL7XL15657

Figure 4-5. Vehicular Amplifier-Adapter AM-7239/VRC (Exploded View).
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4-19. REPLACEMENT OF AUDIO AMPLIFIER CCA (5A2). Continued

T™M 11-5820-890-30-5

ITEM

ACTION

REMARKS

REMOVAL Continued
e. Audio amplifier CCA (8)
f. Connector P2 (1)
g. Connector P3 (2)
h. Audio amplifier CCA (8)

INSTALLATION

i. Audio amplifier CCA (8)

j. Connector P3 (2)
k. Connector P2 (1)

. Audio amplifier CCA (8)

m. Three screws (7), flat
washers (5), and cable
clamps (8)

n. Eight screws (4) and
flat washers (5)

0. Access cover (2)

Pull from audio amplifier chassis just
enough to gain access to connectors
P2 (1) and P3 (2).

Loosen two jackscrews and disconnect from

connector J2 on audio amplifier CCA (8).

Loosen two jackscrews and disconnect from

connector J1 on audio amplifier CCA (8).

Remove defective audio amplifier CCA (8)
and send to General Support for repair.

Position replacement audio amplifier CCA
(8) on chassis.

Connect to connector J1 on audio amplifier
CCA (8) and tighten two jackscrews.

Connect to connector J2 on audio amplifier
CCA (8) and tighten two jackscrews.

Hold in place in audio amplifier chassis.

Using cross tip screwdriver, install three
retained screws (7), flat washers (5), and
cable clamps (8) securing audio amplifier
CCA (6) to audio amplifier chassis (3).

Using cross tip screwdriver, install and
tighten eight retained screws (4) and
flat washers (5) securing audio amplifier
CCA (6) to audio amplifier chassis (3).

Hold in place and tighten 15 captive
screws (1) securing access cover (2) to
audio amplifier chassis (3). Using torque
screwdriver, torque screws to 8 to 10 in-lb.

Seel_figure 4-6]

Sed Tigure 4-6]

Sed figure 4-5| These were

removed in step d.

These were removed in
step c.

This was removed in
step b.

4-103



TM 11-5820-890-30-5

4-19. REPLACEMENT OF AUDIO AMPLIFIER CCA (5A2). Continued

5 (Q1) EL7XL15!

Figure 4-6. Audio Amplifier CCA Replacement.
4-20. REPLACEMENT OF TRANSISTOR Q1.

Tools:

Cross tip screwdriver Torque screwdriver Flat tip screwdriver

Soldering kit
Expendable Supplies:

Cotton swabs Solder Alcohol
References:

[Paragraph 4-19]for removal and installation of access cover.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.

b. Access cover (2) Remove. Sed figure 4-5] Refer to

paragraph 4-19]for access

cover removal procedures.

c. Transistor Q1 (5) Using cross tip screwdriver, remove and Sed_figure 4-7]
retain two screws (1), lockwashers (2),
flat washers (3), terminal lug (4), and
two insulating washers (6) securing tran-
sistor Q1 (5) to audio amplifier chassis
(8). Tag and desolder wires from transis-
tor leads. Inspect and replace insulation
sleeving as required. Remove and
discard defective transistor.

d. Mounting pad (7) Inspect and replace as required.
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4-20. REPLACEMENT OF TRANSISTOR Q1. Continued

EL7XL1559

Figure 4-7. Transistor Q1 Replacement.
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4-20. REPLACEMENT OF TRANSISTOR Q1. Continued

ITEM ACTION REMARKS
INSTALLATION
e. Mounting pad (7) Install mounting pad (7) on audio amplifier — Sed figure 4-7]
chassis (8).
f. Transistor Q1 (5) Replace insulation sleeving. Using soldering Before and after soldering,

kit, solder tagged wires to correct leads of
replacement transistor. Remove wire tags.
Using cross tip screwdriver, install two re-
tained screws (1), lockwashers (2), flat
washers (3), terminal lug (4), and two
insulating washers (6) securing transistor
to audio amplifier chassis (8).

9. Access cover (2) Install.

4-21. REPLACEMENT OF CONNECTOR J9.

clean wires and leads with
alcohol and cotton swabs.

Sed figure 4-5| This was
removed in step b.

Refer to[paragraph 4-19 for

access cover installation
procedures.

Tools:
Flat tip screwdriver 7/8-inch socket Socket wrench
Torque screwdriver Soldering kit Torque wrench
Pliers

Expendable Supplies:

Silicone compound Solder Alcohol

Cotton swabs

References:
Paragraph 4-19| for removal and installation of access cover.

ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set on work surface with right side

toward you.

b. Access cover (2) Remove. Sed_figure 4-5] Refer to
paragraph 4-19 |[for access
cover removal procedures.

c. Protective cap (12) Remove protective cap (12) from Sed_figure 4-7]

defective connector J9 (9).

d. Connector J9 (9) Using 7/8-inch socket and socket wrench,
remove and discard nut (11) securing
protective cap retainer (10) and connec-
tor J9 (9) to audio amplifier chassis (8).
Disassemble connector. Slide insulator
back on wires to expose solder connec-
tions. Using soldering kit, tag and desolder
wires from connector J9. Remove and
discard defective connector J9.

4-106

A replacement nut is
supplied with replacement
connector.



4-21. REPLACEMENT OF CONNECTOR J9. Continued
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ITEM ACTION REMARKS
INSTALLATION
e. HCP | connector J9 (9) Using solder kit, solder tagged wires to Before and after soldering,

f. Protective cap (12)

g Access cover (2)

correct pins of replacement connector
J9. Remove wire tags. Slide insulator over
solder connections. Assemble connector.
Apply silicone compound to connector
threads and o-ring before installation.
Install o-ring and connector in chassis.
Position retained protective cap retainer
(10) and replacement nut (11) to connec-
tor. Using torque wrench and 7/8-inch
socket, torque nut to 58 to 62 in-lb.

Install retained protective cap (12) on
connector J9 (9).

Install.

4-22. REPLACEMENT OF CONNECTORS J2 - J6.

Tools:

3/4-inch spanner wrench
Spanner attachment

Socket wrench

Expendable Supplies:

Silicone compound

Cotton swabs

References:

[Paragraph 4-19 for removal and installation of audio amplifier CCA.

Flat tip screwdriver
Torque screwdriver

Solder

clean wires and pins with
alcohol and cotton swabs.

This was removed in
step c.

Sed figure 4-5] This was
removed in step b.

Refer to[ paragraph 4-19 for
access cover installation
procedures.

Soldering kit
Torque wrench

Alcohol

ITEM

ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Access cover (2)

c. Audio amplifier CCA (6)

d. Protective cap (3)

Set on work surface with right side
toward you.

Remove.
Remove.

Remove from defective connector J2, J3,
J4, J5, or J6 (1).

Seg _figure 4-5| Refer to
Lparagraph 4-19 |for access

cover removal procedures.

Refer to[paragraph 4-19

for removal procedures.
Seq_figure 4-8|
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4-22. REPLACEMENT OF CONNECTORS J2 - J6. Continued

“ @ .
& RN

MO NS, I 3 -
Kl Z araml_—<
R 2 KRN ANGAN ~Z o\ N NV

- ! @l\ﬂ/ . (1)’Wﬂﬂ & ) “‘/
&K\@X@ - S
Y U Y, Al o
(/\«g\ \, J3 (1) @V ﬁ
J4 (1) | @E§W%AW
fig

Figure 4-8. Replacement of Components in Audio Amplifier Chassis.
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4-22. REPLACEMENT OF CONNECTORS J2 - J6. Continued

T™M 11-5820-890-30-5

ITEM

ACTION

REMARKS

REMOVAL Continued
e. Connectors J2 - J6 (1)

f. Wires (6)

INSTALLATION
g. Wires (6)

h. Audio amplifier CCA (6)

i Connectors

J2 - J6 (1)

j. Protective cap (3)

K. Access cover (2)

Using 3/4-inch spanner wrench and span-
ner attachment, remove and retain span-
ner nut (4) and internal-tooth lockwasher
(2) from defective connector. Remove
defective connector from audio amplifier
chassis (5).

Remove insulation sleeving. Using soldering

kit, tag and desolder wires from connector.
Remove and discard defective connector.

Using soldering kit, solder tagged wires to
correct pins on replacement connector.
Remove wire tags. Replace insulation
sleeving.

Install.

Apply silicone compound to replacement
connector o-ring. Position connector to
audio amplifier chassis (5). Install retained
internal-tooth lockwasher (2), and secure
connector with spanner nut (4). Using
torque wrench and spanner attachment,
torque nut to 87 to 93 in-lb.

Install on replacement connector.

Install.

Before and after soldering,
clean wires and pins with
alcohol and cotton swabs.

Refer to[paragraph 4-19

for installation procedures.

These were removed in
step e.

Sed figure 4-5] This was
removed in step b.

Refer tolparagraph 4-19 for
access cover installation
procedures.

4-23. REPLACEMENT OF ELECTRICAL BINDING POSTS E1A, E2A, E1B, AND E2B.

Tools:

Flat tip screwdriver
Torque screwdriver

Expendable Supplies:
Cotton swabs

References:

Torque wrench
Soldering kit

5/16-inch open-end wrench

Solder Alcohol

[Paragraph 4-19] for removal and installation of access cover.
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4-23. REPLACEMENT OF ELECTRICAL BINDING POSTS E1A, E2A, E1B, AND E2B. Continued

ITEM

ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Access cover (2)

c. Wires

d. Binding post (7)

INSTALLATION
e. Binding post (7)

f. Wires

g. HCP | Access cover (2)

4-110

Set on work surface with right side
toward you.

Remove.

Using soldering kit, tag and desolder wires
from defective binding post (7).

Using 5/16-inch open-end wrench, re-
move and discard nut and lockwasher

(8) securing terminal lug (9) to defective
binding post. Remove and discard de-
fective binding post from audio amplifier
chassis (5).

Position replacement binding post to audio
amplifier chassis (5). Install terminal lug
(9) to binding post. Position replacement
nut and lockwasher (8) on binding post.
Using 5/16-inch open wrench tighten nut.

Using soldering kit, solder tagged wires
to replacement binding post. Remove
wire tags.

Install.

Seq figure 4-5| Refer to
[paragraph 4-19 |[for access
cover removal procedures.

Sedfigure 4-8

A replacement nut and
lockwasher comes with
replacement binding post.

Before and after soldering,
clean wires and binding
post with alcohol and
cotton swabs.

Sed figure 4-5| This was
removed in step b.

Refer to[paragraph 4-19 for

access cover installation
procedures.
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4-24. REPLACEMENT OF RESISTOR R1.

Tools:
Cross tip screwdriver Torque screwdriver Flat tip screwdriver
Soldering kit
Expendable Supplies:
Cotton swabs Solder Alcohol
References:
[Paragraph 4-19| for removal and installation of access cover.
ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set on work surface with right side
toward you.

b. Access cover (2) Remove. Sed_figure 4-5] Refer to

[paragraph 4-19]for access
cover removal procedures.

c. Wires Using soldering kit, tag and desolder Sedq_figure 4-8|
wires from defective resistor R1 (10).

d. Resistor R1 (10) Using cross tip screwdriver, remove and
retain two screws (11) and lockwashers
(12) securing defective resistor to audio
amplifier chassis (5). Remove and discard
defective resistor R1.

INSTALLATION

e. Resistor R1 (10) Position replacement resistor to audio These were removed in
amplifier chassis (5). Using cross tip step d.
screwdriver, install two retained screws
(11) and lockwashers (12) securing
replacement resistor R1 to audio amplifier
chassis (5).

f. Wires Using soldering kit, solder tagged wires Before and after soldering,
to correct leads of resistor R1. Remove clean wires and leads with
wire tags. alcohol and cotton swabs.

g. Access cover (2) Install. Sed_ figure 4-5] This was

removed in step b.

Refer to[paragraph 4-19 for

access cover installation
procedures.
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4-25. REPLACEMENT OF REMOTE CONTROL TRANSFORMER CCA.

Tools:
Cross tip screwdriver Torque screwdriver Flat tip screwdriver
Soldering kit

Expendable Supplies:
Cotton swabs Solder Alcohol

References:
Paragraph 4-19] for removal and installation of access cover.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.
b. Access cover (2) Remove. Sed_figure 4-5| Refer to

paragraph 4-19|for access

cover removal procedures.

c. Wires Using soldering kit, tag and desolder wires Se€ figure 4-8|
from defective remote control transformer
CCA (13).
d. Remote control transform- Using cross tip screwdriver, remove and
er CCA (13) retain three screws (14), lockwashers

(15), and flat washers (16) securing de-
fective remote control transformer CCA

(13) to audio amplifier chassis (5). Re-

move and discard defective remote con-
trol transformer CCA (13).

INSTALLATION
e. Remote control transform- Position replacement remote control These were removed in
er CCA (13) transformer CCA (13) to audio amplifier step d.
chassis (5). Using cross tip screwdriver,
install three retained screws (14), lock-
washers (15), and flat washers (16)
securing replacement remote control
transformer CCA (13) to audio amplifier
chassis (5).

f. Wires Using soldering kit, solder tagged wires Before and after soldering,
to leads of replacement remote control clean wires and leads with
transformer CCA. Remove wire tags. alcohol and cotton swabs.

g. LHCP JAccess cover (2)  Install Sed figure 4-5] This was

removed in step b.

Refer tolparagraph 4-19 for
access cover installation
procedures.
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4-26. REPLACEMENT OF CONNECTORS P2 AND P3.

Tools:

Cross tip screwdriver

Soldering kit

Expendable Supplies:

Cotton swabs

References:
[Paragraph 4-19] for removal and installation of access cover.

Torque screwdriver Flat tip screwdriver

Solder Alcohol

ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set on work surface with right side

toward you.

b. Access cover (2) Remove. Sed figure 4-5] Refer to
[paragraph 4-19 Ifor access
cover removal procedures.

c. Eight screws (4) and Using cross tip screwdriver, remove and

flat washers (5) retain eight screws (4) and flat washers
(5) securing audio amplifier CCA (6) to
audio amplifier chassis (3).

d. Three screws (7), flat Using cross tip screwdriver, remove and
washers (5), and cable retain three screws (7), flat washers, and
clamps (8) cable clamps (8) securing audio amplifier

CCA (6) to audio amplifier chassis (3).

e. Audio amplifier CCA (8) Pull from audio amplifier chassis just Sed_figure 4-6
enough to gain access to connectors
P2 and P3 (1 and 2).

f. Connectors P2 and P3 Loosen two jackscrews and disconnect

(1 and 2) connector P2 (1) or P3 (2) from audio
amplifier CCA connector J2 or J1.

g. Wires Slide insulation sleeving away from solder
joints. Using soldering kit, tag and desolder
wires from pins on defective connector
P2 or P3 (1 or 2).

h. Connectors P2 and P3 Remove and discard defective connector.

(1 and 2)
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4-26. REPLACEMENT OF CONNECTORS P2 AND P3. Continued

ITEM

ACTION

REMARKS

INSTALLATION

Connectors P2 and P3
(1 and 2)

Wires

k. Connectors P2 and P3

(1 and 2)

Audio amplifier CCA (6)

m. Eight screws (4) and

flat washers (5)

n. Three screws (7), flat

washers (5), and cable
clamps (8)

o. |HCP :Access cover (2)
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Position replacement connector P2 or P3
to tagged wires.

Using soldering kit, solder tagged wires to
pins of replacement connector P2 or P3.
Remove wire tags. Replace insulation
sleeving.

Connect connector P2 or P3 to audio am-
plifier CCA connector J2 or J1 and tighten
two jackscrews.

Hold in place in audio amplifier chassis.

Using cross tip screwdriver, install and
tighten eight retained screws (4) and
flat washers (5) securing audio amplifier
CCA (6) to audio amplifier chassis (3).

Using cross tip screwdriver, install and
tighten three retained screws (7), flat
washers, and cable clamps (8) securing
audio amplifier CCA (6) to audio amplifier
chassis (3).

Install.

Seg_figure 4-6|

Before and after soldering,
clean wires and pins with
alcohol and cotton swabs.

Sed_figure 4-5]

These were removed
in step c.

These were removed
in step d.

Sed_figure 4-5] This was
removed in step b.

Refer to| paragraph 4-19 for
access cover installation
procedures.
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4-27. REPLACEMENT OF WIRING ON AUDIO AMPLIFIER CHASSIS CONNECTORS.

Tools:
Cross tip screwdriver
Flat tip screwdriver
Torque screwdriver

Expendable Supplies:
Cotton swabs

References:

Pliers Knife

7/8-inch socket Socket wrench
Soldering kit Torque wrench
Solder Alcohol

[Paragraph 4-19]|for removal and installation of access cover.
[Paragraph 4-21] for removal and installation of connector J9.
[Paragraph 4-221for removal and installation of connectors J2 - J6.

ITEM

ACTION REMARKS

REMOVAL
a. Mounting adapter

b. Access cover (2)

c. Eight screws (4) and
flat washers (5)

d. Three screws (7), flat
washers (5), and cable
clamps (8)

e. Audio amplifier CCA (6)

f. Connectors P2 and P3
(2 and 2)

g. Audio amplifier CCA (6)

h. Wires

i. Connector J9 wires

Set on work surface with right side

toward you.
Remove. Sed_Tfigure 4-5] Refer to

paragraph 4-19]for access

cover removal procedures.

Using cross tip screwdriver, remove and
retain eight screws (4) and flat washers (5)
securing audio amplifier CCA (6) to

audio amplifier chassis (3).

Using cross tip screwdriver, remove and
retain three screws (7), flat washers, and
cable clamps (8) securing audio amplifier
CCA (6) to audio amplifier chassis (3).

Pull from audio amplifier chassis just
enough to gain access to connectors
P2 and P3 (1 and 2).

Unscrew and disconnect connectors
P2 and P3 from audio amplifier CCA
connectors J2 and J1.

Remove and retain.

Remove insulation sleeving and tiedown
straps as required. Using soldering kit,
tag, desolder, and remove defective
wire(s) from audio amplifier chassis
connectors J2 through J6 and J9.

For replacement of wires on connector Refer tol_paragraph 4-21 for
J9, remove connector J9 from audio removal procedures.

amplifier chassis.
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4-27. REPLACEMENT OF WIRING ON AUDIO AMPLIFIER CHASSIS CONNECTORS. Continued

ITEM ACTION REMARKS
INSTALLATION
j.  Wires Using soldering kit, install and solder Before and after soldering,

FROM

J2-B
J2-C
J2-D

J3-B
J3-C
J3-D
J4-A
J4-B
J4a-C
J4-D
J4-F
J5-A
J5-B
J5-C
J5-D
J5-F

J6-A
J6-B
J6-C
J6-D
J6-E
J6-F
JO-A
J9-B
J9-C
J9-D
J9-E
J9-F

k. Connectors J2 through J6
and J9

I.  Audio amplifier CCA (6)

m. Connectors P2 and P3
(1 and 2)

n. Audio amplifier CCA (6)

4-116

replacement wire (s) on audio amplifier
chassis connectors J2 through J6 and J9,
as required, per the following wire list.
Replace insulation sleeving and tiedown
straps as required.

clean wires and pins with
alcohol and cotton swabs.

T0 COLOR/TRACER
P2-5 White/Blue
P2-11 White/Violet
P2-9 White/Gray
P2-6 White/Brown
P2-10 White/Red
P2-8 White/Orange
J2-A Black

J2-B White/Blue
J2-C White/Violet
J2-D White/Gray
P2-13 White

J3-A Black

J3-B White/Brown
J3-C White/Red
J3-D White/Orange
pP2-12 White/Green
pP2-14 Black

J5-B White/Brown
J5-C White/Red
J5-D White/Orange
p2-2 White/Yellow
J5-A Black

Al-El14 Black

Al-E4 White/Red
Al-E3 White/Black
Al-E8 White

Al-E7 White/Orange
TB1-2 Red

Install replacement connector in
audio amplifier chassis.

Position retained audio amplifier CCA in
audio amplifier chassis.

Connect connectors P2 and P3 to audio
amplifier CCA connectors J2 and J1 and
tighten screws.

Hold in place in audio amplifier chassis.

Refer to|paragraphs 4-21

and 4-22 for installation
procedures.

This was removed in
step g.
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4-27. REPLACEMENT OF WIRING ON AUDIO AMPLIFIER CHASSIS CONNECTORS. Continued

ITEM

ACTION

REMARKS

INSTALLATION Continued

0. Eight screws (4) and
flat washers (5)

p. Three screws (7), flat
washers (5), and cable
clamps (8)

HCP |

g. | Access cover (2)

Using cross tip screwdriver, install and
tighten eight retained screws (4) and

flat washers (5) securing audio amplifier

CCA (6) to audio amplifier chassis (3).
Using cross tip screwdriver, install and
tighten three retained screws (7), flat
washers, and cable clamps (8) securing

audio amplifier CCA (6) to audio amplifier

chassis (3).

Install.

See[figure 4-5]

These were removed
in step c.

These were removed
in step d.

Sed_figure 4-5] This was
removed in step b.

Refer tolparagraph 4-19 for
access cover installation
procedures.

4-28. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET.

Tools:

Cross tip screwdriver
Flat tip screwdriver
Torque screwdriver

Expendable Supplies:

Silicone compound

Cotton swabs
References:

[Paragraph 4-19 for removal and installation of audio amplifier CCA.

Pliers
Socket wrench
Torque wrench

Adhesive, cyanoacrylate
Alcohol

[Paragraph 4-20] for removal and installation of transistor Q1.

[Paragraph 4-21| for removal and installation of connector J9.

Paragraph 4-24] for removal and installation of resistor R1.

[Paragraph 4-40]| for removal and installation of bottom cover.

5/16-inch open end wrench
7/8-inch socket
Soldering kit

Solder

[Figures 4-5] 4-6, 4-7, 4-8, 4-10, and 4-11 for location of amplifier adapter parts.

ITEM

ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Access cover (2)

c. Three screws (1) and
flat washers (2)

d. Five screws (7)

Set on work surface with right side
toward you.

Remove.

Use cross tip screwdriver. Remove and
retain three screws (1) and flat washers
(2) securing bottom shelf (3) to audio
amplifier chassis (16).

Use cross tip screwdriver. Remove and
retain five screws (7) securing top shelf
(9) to audio amplifier chassis (16).

Sed_figure 4-5] Refer to
[paragraph 4-19|for access

cover removal procedures.

See| figure 4-11
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4-28. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued

ITEM

ACTION REMARKS

REMOVAL Continued

e. Bottom cover (13)
f.  Connectors P3 (2)

g. Three screws (7),
flat washers (5), and
cable clamps (8)

h. Cable harness
connections

i.  Connector J9 (9)
j.  Transistor Q1 (5)
k. Resistor R1 (10)
[. Ground lug

m. Cable harness

n. Two screws (17 and 18)
and flat washers (19)

0. Audio amplifier
chassis (16)

p. O-ring gasket

INSTALLATION
g. O-ring gasket (2)

r. Two screws (17 and 18)
and flat washers (19)
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Refer to|_paragraph 4-4Q for
removal procedures.

Sed_figure 4-61

Remove.

Disconnect from audio

amplifier CCA (8).

Use cross tip screwdriver. Remove and
retain three screws (7), flat washers (2),
and cable clamps (8) securing audio
amplifier CCA (6) and cables to audio
amplifier chassis (3).

Label cable harness connections at
A3A1E1, A3ALE2, A3A1E5, A3AL1E6, A3ES5,
and A3E7. Using soldering kit, desolder cable
harness connections at the above points.

Sed_figure 4-5|

Remove and retain.

Sed_figure 4-7

Remove and retain.

Sed_figure 4-7|

Remove and retain.

Sed_figure 4-8]

Use cross tip screwdriver. Remove
ground lug located next to resistor R1.

Refer to paragraph 4-21 for

removal procedures.

Refer to| paragraph 4-20 for
removal procedures.

Refer tol_paragraph 4-24 for

removal procedures.

Remove cable harness from audio Sed_figure 4-11]
amplifier chassis by pushing it out
through access hole in back of audio

amplifier chassis.

Use cross tip screwdriver and 5/16-inch
open end wrench. Remove and retain two
screws (17 and 18) and flat washers (19)
securing power supply chassis (15) to audio
amplifier chassis (16).

Remove from amplifier adapter

chassis (15).

Remove and discard. Clean audio

amplifier case channel of all debris.

Apply silicone compound to o-ring gasket.
Install in channel on audio amplifier chassis
case and secure with cyanoacrylate

adhesive.
Use cross tip screwdriver and 5/16-inch These were removed in
open end wrench. Align audio amplifier step n.

chassis (16) to power supply chassis (15)
Install and tighten two retained screws
(17 and 18) and flat washers (19).
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4-28. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued

ITEM ACTION REMARKS
INSTALLATION Continued
s. Cable harness Install in audio amplifier chassis by routing  See figure 4-11]

t.  Ground lug
u. Resistor R1 (10)

v. Transistor Q1 (5)

W. HCP :Connector J9 (9)

X. Cable harness
connections

y. Three screws (7),
flat washers (5), and
cable clamps (8)

z. Connectors P3 (2)

aa. Bottom cover (13)

ab. Five screws (7)

ac. Three screws (1) and
flat washers (2)

ad. HCP | Access cover (2)

through access hole in back of audio
amplifier chassis (16).

Use cross tip screwdriver. Install ground
lug on audio amplifier chassis (16).

Install retained resistor R1 (10) on
chassis (8).

Install retained transistor Q1 (5)
on chassis (8).

Install retained connector J9 (9)

on chassis (8). Sed figure 4-7]

Using soldering kit, solder tagged wires
to correct terminals. Remove wire tags.

Use cross tip screwdriver. Install three
retained screws (7), flat washers (2),
and cable clamps (8) securing cable
harness and audio amplifier CCA (6) to
audio amplifier chassis (3).

Connect to audio amplifier
CCA (8).

Remove.

Install five retained screws (7)
securing top shelf (9) to audio
amplifier chassis (16).

Install three retained screws (1) and
flat washers (2) securing bottom shelf
(3) to audio amplifier chassis (16).

Install.

This was removed in
step |.
Refer tolparagraph 4-24] for

installation procedures.

Refer to[ paragraph 4-20| for
installation procedures.

Refer to[ paragraph 4-21] for

installation procedures.

These were removed in
step h.

Before and after soldering,
clean wires and terminals
with alcohol and cotton
swabs.

Sed_figure 4-5]

These were removed in
step g.

Sed figure 4-6

This was removed in

step f.

Refer to_paragraph 4-4Q for
installation procedures.
This was removed in

step e.

Seel figure 4-11]

These were removed in
step d.

These were removed in
step c.

Sed figure 4-5| This was
removed in step b.

Refer to[paragraph 4-19 for

access cover installation
procedures.
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4-28. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued
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Figure 4-9. Maintenance of Audio Amplifier Chassis Case.
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4-29. REPLACEMENT OF SURGE ARRESTORS OR DIODES.

Tools:

Flat tip screwdriver Torque screwdriver Soldering kit
Expendable Supplies:

Cotton swabs Solder Alcohol
References:

[Paragraph 4-19| for removal and installation of audio amplifier CCA.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Access cover (2) Remove. Sed_figure 4-5| Refer to

paragraph 4-19 [for access

cover removal procedures.

c. Surge arrestor or diode Using soldering kit, desolder and discard
defective diode or surge arrestor.
INSTALLATION
d. Surge arrestor or diode Position replacement surge arrestor or These were removed in
diode to terminal and binding post. Using step c.
solder kit, solder replacement surge Before and after soldering,
arrestor or diode in place. clean wires and leads with
alcohol and cotton swabs.
e. Access cover (2) Install. Sed figure 4-5] This was

removed in step b.

Refer to[paragraph 4-19 for
access cover installation
procedures.
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4-30. REPLACEMENT OF AUDIO AMPLIFIER CASE.

Tools:

Cross tip screwdriver Pliers
Flat tip screwdriver Socket wrench
Torque screwdriver Torque wrench

Expendable Supplies:
Cotton swabs Solder

References:

[Paragraph 4-19 for removal and installation of audio amplifier CCA.
[Paragraph 4-20l for removal and installation of transistor Q1.
[Paragraph 4-21] for removal and installation of connector J9.
Paragraph 4-22|for removal and installation of connectors J2 - J6.
Paragraph 4-23| for removal and installation of binding posts.
[Paragraph 4-24]for removal and installation of resistor R1.

Adjustable wrench
7/8-inch socket
Soldering kit

[Paragraph 4-25| for removal and installation of remote control transformer CCA.
[Figures 4-5 4-6, 4-7, 4-8, 4-10, and 4-11 for location of amplifier adapter parts.

ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set on work surface with right side

toward you.

b. Access cover (2) Remove. See_figure 4-5| Refer to
[paragraph 4-19]for access
cover removal procedures.

c. Audio amplifier CCA (6) Remove and retain. Refer tolparagraph 4-19 for
removal procedures.

d. Connectors J2 - J6 Remove and retain. Refer to[ paragraph 4-21 for

e. Connector covers

case.

Transistor Q1 (5) Remove and retain.
Sed figure 4-7]

g. Resistor R1 (10) Remove and retain.
Sed figure 4-8|

h. Binding posts Remove and retain.

Sed figure 4-7]

—h

i. Surge Arrestors and

amplifier case.

j. Remote control Remove and retain.
transformer CCA
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Using cross tip screwdriver, remove and
retain two screws and flat washers securing
four protective covers to audio amplifier

Using cross tip screwdriver, remove and
diodes retain four screws securing terminal lugs,
surge arrestors and diodes to audio

removal procedures.

Refer tolparagraph 4-20 for

removal procedures.

Refer tolparagraph 4-24 for

removal procedures.

Refer to[ paragraph 4-23 for

removal procedures.

Refer tolparagraph 4-25 for

removal procedures.



4-30. REPLACEMENT OF AUDIO AMPLIFIER CASE. Continued

TM 11-5820-890-30-5

ITEM

ACTION

REMARKS

REMOVAL Continued
k. Connector J9 (9)

| Bottom cover

m. Audio amplifier
case

n. Bottom shelf (9)

INSTALLATION

0. Audio amplifier
case

p. Bottom shelf (9)

g. Bottom cover

r. Connector
J9 (9)

s. Remote control
transformer CCA

t. Surge Arrestors and
diodes

u. HCP Binding posts

Remove and retain.

Sed figure 4-7]

Using cross tip screwdriver, remove and
retain 18 screws and IET lockwashers
securing bottom cover to power supply

chassis. Remove and retain bottom cover.

Using adjustable wrench and cross tip
screwdriver, remove and retain two

screws and flat washers securing defective
audio amplifier case to power supply chassis.

Using cross tip screwdriver, remove and
retain three screws and flat washers
securing audio amplifier case to bottom
shelf (9). Remove and discard audio
amplifier case (3).

Position to power supply chassis.

Using adjustable wrench and cross tip
screwdriver, install two retained screws
and flat washers securing audio amplifier
case to power supply chassis.

Using cross tip screwdriver, install three
retained screws and flat washers securing
bottom shelf (9) to audio amplifier case.

Using cross tip screwdriver, install 18
retained screws and IET lockwashers

securing bottom cover to power supply
chassis.

Install.
Seq_figure 4-7|
Install.

Using cross tip screwdriver, install four
retained screws securing terminal lugs,
surge arrestors and diodes to audio
amplifier case.

Install.

Sed_figure 4-7]

Refer to[ paragraph 4-21 for
removal procedures.

Sed _figure 4-5]

These were removed in
step m.

Sed figure 4-5)

These were removed in
step n.

These were removed in
step |I.

Refer to_paragraph 4-21 for
installation procedures.

Refer to paragraph 4-23 for
installation procedures.

These were removed in
step .

Refer tol_paragraph 4-23 for

installation procedures.
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4-30. REPLACEMENT OF AUDIO AMPLIFIER CASE. Continued

ITEM ACTION REMARKS
INSTALLATION Continued
v. Resistor R1 (10) Install. Refer tolparagraph 4-24] for
Sed figure 4-8| installation procedures.
w. Transistor Q1 (5) Install. Refer tolparagraph 4-20 for
Sed figure 4-7] installation procedures.

x. Connector covers

HCP | Connectors
J2 - J6
. Audio amplifier CCA (6)

N

aa. HCP | Access cover (2)

4-124

Using cross tip screwdriver, install two
retained screws and flat washers securing
four protective covers to audio amplifier
case.

Install.

Install.

Install.

These were removed in
step e.

Refer to paragraph 4-21 for
installation procedures.

Refer tolparagraph 4-19 for

installation procedures.

Sed_figure 4-5] This was
removed in step b.

Refer to[paragraph 4-19 for
access cover installation
procedures.




4-31. REPLACEMENT OF CIRCUIT BREAKER CB1.

Tools:

1/2-inch open-end wrench

1/2-inch socket

Expendable Supplies:
Cotton swabs

References:

Flat tip screwdriver
Torque screwdriver

Solder

and 4-10 for location of amplifier adapter parts.

Alcohol

TM 11-5820-890-30-5

Torque wrench
Soldering kit

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Six captive screws (13) Using flat tip screwdriver, fully loosen six Sed_figure 4-5]|

and front access cover
(11)

c. Circuit breaker CB1 (10)

d. Wires

INSTALLATION

e. Wires

¢ |HCP | Circuit breaker
CB1 (10)

g Front access

cover (11) and six
captive screws (13)

captive screws (13) securing front access
cover (11) to power control chassis (10).
Remove front access cover. Inspect front
access cover, replace if required.

Using 1/2-inch open-end wrench, remove
and retain nut, IET lockwasher, ON/OFF
plate, and locking ring securing defective
circuit breaker CB1 (10) to power control
chassis (17). Remove circuit breaker from
power control chassis.

Using soldering kit, tag and desolder wires
from leads of circuit breaker. Remove and
discard circuit breaker.

Using soldering kit, solder tagged wires
to leads of replacement circuit breaker.
Remove wire tags.

Position circuit breaker CB1 (10) into
power control chassis (17) and install
retained locking ring, ON/OFF plate,
lockwasher, and nut. Using 1/2-inch
socket and torque wrench, secure
circuit breaker to power control chas-
sis (17). Torque nut to 19 to 21 in-lb.

Hold in place and tighten six captive
screws (13) securing front access cover
(11) to power control chassis (10).
Using torque screwdriver, torque screws
to 8 to 10 in-Ib.

Sed fig 4-10

Before and after soldering,
clean wires and leads with
alcohol and cotton swabs.

These were removed in
step c.

Sed_figure 4-5|
This was removed in
step b.
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4-31. REPLACEMENT OF CIRCUIT BREAKER CB1. Continued

Y 22\@&@‘;1/‘; 0 W” (o
U

EL7XL1562
Figure 4-10. Replacement of Components in Power Control Chassis.
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4-32. REPLACEMENT OF LAMP HOLDER DS1.

Tools:

1/2-inch open-end wrench
9/16-inch open-end wrench

Torque wrench

Expendable Supplies:
Cotton swabs
References:

1/2-inch socket
9/16-inch socket
Soldering kit

Solder

[Paragraph 4-31] for removal and installation of circuit breaker CB1.

T™M 11-5820-890-30-5

Flat tip screwdriver
Torque screwdriver

Alcohol

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Six captive screws (13) Using flat tip screwdriver, fully loosen six Sed_figure 4-5]

and front access cover
(11)
c. Circuit breaker CB1 (10)
d. Lens (16) and lamp (15)
e. Wires

f. Lamp holder DS1 (11)

INSTALLATION

g. HCP Lamp holder

DS1 (11)

h. Wires

i. Lens (16) and lamp (15)

HCP
CB1 (10)

k. Front access

cover (11) and six
captive screws (13)

Circuit breaker

captive screws (13) securing front access
cover (11) to power control chassis (10).
Remove front access cover. Inspect front
access cover, replace if required.
Remove and retain.

Remove and retain lens (16) and lamp
(15) from defective lamp holder DS1 (11).
Using soldering kit, tag and desolder wires
from defective lamp holder DS1 (11).
Using 9/16-inch open-end wrench, remove
and retain nut and lockwasher securing
defective lamp holder DS1 (11) to power
control chassis (17). Remove lamp holder
through front of chassis. Discard defective
lamp holder

Position lamp holder DS1 to power con-

trol chassis (17) and install retained lock-
washer and nut. Using torque wrench and

Refer to[paragraph 4-31 for

removal procedures.

Seq _fiqure 4-10

These were removed in
step f.

9/16-inch socket, torque nut to 29 to 31 in-lb.

Using soldering kit, solder tagged wires
to leads of replacement lamp holder DS1
(11). Remove wire tags. Replace
insulation sleeving as required.

Install retained lens (16) and lamp (15)
to lamp holder DS1 (11).

Install retained circuit breaker CB1 (10)
in power control chassis (17).

Hold in place and tighten six captive screws
(13) securing front access cover (11) to
power control chassis (10). Using torque
screwdriver, torque screws to 8 to 10 in-Ib.

Before and after soldering,
clean wires and leads with
alcohol and cotton swabs.

These were removed in
step d.

Refer to[ paragraph 4-31 for
installation procedures.

See[figure 4-5]
This was removed in
step b.

4-127



TM 11-5820-890-30-5

4-33. REPLACEMENT OF RELAY K1.

Tools:
Cross tip screwdriver Torque screwdriver Soldering kit
Flat tip screwdriver

Expendable Supplies:
Sealing compound, grade H Solder Cotton swabs
Alcohol

References:
and 4-10 for location of amplifier adapter parts.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Rear access cover (12) Using flat tip screwdriver, fully loosen six Sed_figure 4-5]

captive screws (13) securing rear access
cover (12) to power control chassis (11).
Remove and inspect rear access cover
replace if required.

c. Relay K1 (31) Using cross tip screwdriver, remove and Sed figure 4-10]
retain two screws (29), lockwashers (23),
and terminal lugs (30) securing defective
relay K1 (31) to two electrical posts (27)
on power control chassis (17).

d. Diode CR6 (28) Note polarity. Using soldering kit, desolder,
remove, and retain diode CR6 (28) from
defective relay K1 (31).

e. Wires Remove insulation sleeving as required.
Using soldering kit, tag and desolder wires
from leads of relay K1 (31). Remove and
discard relay K1.

INSTALLATION

f. Wires Using soldering kit, solder tagged wires to  Before and after soldering,
leads of replacement relay K1 (31). clean wires and leads with
Remove wire tags. Replace insulation alcohol and cotton swabs.
sleeving as required.

g. Diode CR6 (28) Note polarity. Using soldering kit, solder Before and after soldering,
retained diode CR6 (28) to leads X1 clean solder joints with
and X2 of relay K1 (31). alcohol and cotton swabs.

h. Relay K1 (31) Position replacement relay K1 (31) on Apply one drop of grade H

two electrical posts (27) on power control  sealing compound to
chassis (17). Using cross tip screwdriver, threads of two retained
install two retained screws (29), lockwash- screws before installation.
ers (23), and terminal lugs (30) securing

relay K1 to power control chassis (17).
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4-33. REPLACEMENT OF RELAY K1. Continued

ITEM ACTION REMARKS

INSTALLATION Continued

. Rear access Hold in place and tighten six captive This was removed in
cover (12) screws (13) securing rear access cover step b.
(12) to power control chassis (10). Sed figure 4-5]

Using torque screwdriver, torque screws
to 8 to 10 in-Ib.

4-34. REPLACEMENT OF DIODE CRL1.

Tools:
Flat tip screwdriver Cross tip screwdriver 7/16-inch open-end wrench
Torque screwdriver Soldering kit

Expendable Supplies:
Cotton swabs Solder Alcohol

References:

[Figures 4-5 and 4-10 for location of amplifier adapter parts.
[Paragraph 4-331for removal and installation of rear access cover.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Rear access cover (12) Remove and retain. Sed_figure 4-5]

Refer to paragraph 4-33 for
removal procedures.

c. Wires Remove insulation sleeving as required. Sed_figure 4-10]
Using soldering kit, tag and desolder
wires from defective diode CR1 (20).

d. Two screws (22), flat Using cross tip screwdriver, remove
washers (24), and and retain two screws (22), flat washers
lockwashers (23) (24), and lockwashers (23) securing

mounting bracket (21) to power control
chassis (17).

e. Diode CR1 (20) Using 7/16-inch open-end wrench, remove
and retain hex nut (26) and lockwasher
(25) securing defective diode CR1 (20)
to mounting bracket (21). Remove and
discard defective diode CR1.
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4-34. REPLACEMENT OF DIODE CR1. Continued

ITEM

ACTION

REMARKS

INSTALLATION
f. Diode CR1 (20)

g. Two screws (22), flat
washers (24), and
lockwashers (23)

h. Wires

i Rear access

cover (12)

4-130

Position replacement diode CR1 (20) to
mounting bracket (21). Using 7/16-inch
open-end wrench, install retained hex nut
(26) and lockwasher (25) securing diode
CR1 (20) to mounting bracket.

Using cross tip screwdriver, install
mounting bracket (21) to power
control chassis (17) using two retained
screws (22), flat washers (24), and
lockwashers (23).

Using soldering kit, solder tagged wires
to terminal on diode CR1 (20). Remove
wire tags. Replace insulation sleeving
as required.

Hold in place and tighten six captive
screws (13) securing rear access cover
(12) to power control chassis (10).
Using torque screwdriver, torque screws
to 8 to 10 in-lb.

This was removed in
step e.

These were removed in
step d.

Before and after soldering,
clean wires and terminal
with alcohol and cotton
swabs.

Sed figure 4-5]
This was removed in
step b.
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4-35. REPLACEMENT OF ZENER DIODE VRI1/VR2.

Tools:
Flat tip screwdriver Torque screwdriver Soldering kit
Cross tip screwdriver

Expendable Supplies:
Cotton swabs Solder Alcohol

References:
[Figures 4-5 and 4-10 for location of amplifier adapter parts.

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Rear access cover (12) Remove and retain. Sed_figure 4-5]

Refer to paragraph 4-33 for
removal procedures.

c. Two screws (22), flat Using cross tip screwdriver, remove
washers (24), and and retain two screws (22), flat washers
lockwashers (23) (24), and lockwashers (23) securing

mounting bracket (21) to power control
chassis (17).

d. Zener diode VR1/VR2 (18) Note polarity. Using soldering kit, desolder  Sed_figure 4-10I
defective Zener diode VR1/VR2 (18) from
terminal studs (19) on mounting bracket
(21). Remove and retain insulation sleeving.
Remove and discard defective Zener
diode VR1/VR2 (18).

INSTALLATION
e. Zener diode VR1/VR2 (18) Install retained insulation sleeving on Before and after soldering,
replacement Zener diode VR1/VR2 (18). clean leads with alcohol
Note polarity. Using soldering kit, solder and cotton swabs.
replacement diode to terminal studs (19)
on mounting bracket (21).
f. Two screws (22), flat Using cross tip screwdriver, install These were removed in
washers (24), and mounting bracket (21) to power step c.
lockwashers (23) control chassis (17) using two retained
screws (22), flat washers (24), and
lockwashers (23).
9. HCP Rear access Hold in place and tighten six captive Sed figure 4-5
cover (12) screws (13) securing rear access cover This was removed in

(12) to power control chassis (10), step b.
Using torque screwdriver, torque screws
to 8 to 10 in-lb.
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4-36. REPLACEMENT OF SIDE PANEL.

Tools:
Cross tip screwdriver Torque screwdriver 1/2-inch open-end wrench
Flat tip screwdriver Adjustable wrench
References:
[Eigures 4-5] 4-10, and 4-11 for location of amplifier adapter parts.
Paragraph 4-40| for removal and installation of bottom cover.
ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with left side
toward you.
b. Six captive screws (13) Using flat tip screwdriver, fully loosen six Sed_figure 4-5)
and rear access cover captive screws (13) securing rear access
(12) cover (12) to power control chassis (10).
Remove and retain rear access cover.
c. Two screws (1) and flat Using cross tip screwdriver, remove and Se¢| figure 4-11
washers (2) retain two screws (1) and flat washers NOTE
(2) securing bottom shelf (3) to power There are two different
control chassis (4). types of bottom shelf.
d. Bottom cover (13) Remove and retain. Refer to[ paragraph 4-4Q for
removal procedures.
e. Connector P1 (13) Using flat tip screwdriver, remove and
retain four screws securing connector P1
to power supply chassis (15).
f. Four screws (40) Using cross tip screwdriver, remove and

retain four screws (40) securing rear of
power control chassis (4) to power supply
chassis (15).

g. Two screws (5) Using cross tip screwdriver, remove and
retain two screws (5) securing side panel
(6) of power control chassis (4) to power
supply chassis (15).

>0

. Five screws (7 and 8) Using cross tip screwdriver, remove and
retain five screws (7 and 8) securing top
shelf (9) to mounting rail (10) on side
panel (6) of power control chassis (4).

i.  Mounting rail (9) Using cross tip screwdriver, remove and Sed figure 4-10]
retain seven screws (37) securing mount-
ing rail (9) to defective side panel (8).
Remove and retain mounting rail (9).

j. Side panel (8) Using cross tip screwdriver, remove and Sed figure 0
retain four screws (36) securing defective

side panel to power control chassis (17).
Remove defective side panel.
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4-36. REPLACEMENT OF SIDE PANEL. Continued

0 S
0a e SERIAL NUMBER 44009670 AND UP

EL7XL1563

Figure 4-11. Disassembled View of Mounting Adapter AM-7239/VRC.
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4-36. REPLACEMENT OF SIDE PANEL. Continued

ITEM

ACTION

REMARKS

REMOVAL Continued
k. J1 protective cap (3)

. Shoulder pin (4)

m. Side panel (8)
INSTALLATION
n. Shoulder pin (4)

0. J1 protective cap (3)

p. Side panel (8)

g. Mounting rail (9)

r. Five screws (7 and 8)

s. Two screws (1) and flat

washers (2)

t. Two screws (5)

4-134

Using cross tip screwdriver, remove and
retain screw (1) and flat washer (2)
securing J1 protective cap (3) to defective
side panel (8). Remove and retain J1
protective cap.

Using adjustable wrench and 1/2-inch
open-end wrench, remove and retain hex
nut (7), lockwasher (6), and flat washer
(5) securing shoulder pin (4) to side panel
(8). Remove and retain shoulder pin.

Discard defective side panel.

Obtain replacement side panel (8).
Position retained shoulder pin (4), hex nut
(11), lockwasher (10), and flat washer
(9) to side panel (12). Using adjustable
wrench and 1/2-inch open-end wrench,
tighten nut.

Using cross tip screwdriver, install retained
screw (1) and flat washer (2) securing
retained J1 protective cap (3) to side
panel (8).

Position replacement side panel (8) to
power control chassis (17). Using cross
tip screwdriver, install four retained screws
(36) securing replacement side panel to
power control chassis (17).

Using cross tip screwdriver, install seven
retained screws (37) securing retained
mounting rail (9) to side panel (8).

Using cross tip screwdriver, install five
retained screws (7 and 8) securing top
shelf (9) to mounting rail (10) on side
panel (6) of power control chassis (4).

Using cross tip screwdriver, install two
retained screws (1) and flat washers (2)
securing bottom shelf (3) to power
control chassis (4).

Using cross tip screwdriver, install two
retained screws (5) securing side panel
(6) of power control chassis (4) to power
supply chassis (15).

These were removed in
step |I.

These were removed in
step k.

These were removed in
step |.

These were removed in
step i.

These were removed in

step h. Sed figure 4-11]

These were removed in
step c.

These were removed in
step g.



4-36. REPLACEMENT OF SIDE PANEL. Continued

TM 11-5820-890-30-5

ITEM ACTION

REMARKS

INSTALLATION Continued

u. Four screws (40) Using cross tip screwdriver, install four
retained screws (40) securing rear of
power control chassis (4) to power

supply chassis (15).

v. Connector P1 (13) Using flat tip screwdriver, install four
retained screws securing connector P1

to power supply chassis (15).

w. Bottom cover (13) Install.
X. Rear access Hold in place and tighten six captive

screws (13) securing rear access cover
(12) to power control chassis (10).
Using torque screwdriver, torque
screws to 8 to 10 in-Ib.

cover (12)

4-37. REPLACEMENT OF DIODE CRG6.

Tools:
Torque screwdriver
Soldering kit

Cross tip screwdriver
Flat tip screwdriver

Expendable Supplies:
Sealing compound, grade H Cotton swabs
Solder Alcohol

These were removed in
step f.

Refer to[ paragraph 4-44 for

installation procedures.

This was removed in

step b.
Seg_figure 4-5|

ITEM ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Rear access cover (12)

c. Relay K1 (31)

d. Diode CR6 (28)

Set on work surface with left side toward
you.

Using flat tip screwdriver, fully loosen six Sed_figure 4-5|
captive screws (13) securing rear access
cover (12) to power control chassis (10).

Remove and retain rear access cover.

Using cross tip screwdriver, remove and Sed_figure 4-101
retain two screws (29), lockwashers (23),

and terminal lugs (30) securing relay K1

(31) to two electrical posts (27) on power

control chassis (17). Remove and retain

relay K1.

Noting polarity, desolder defective diode
CR6 (28) from leads X1 and X2 of relay
K1 (31). Remove and discard defective
diode CR6.
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4-37. REPLACEMENT OF DIODE CR6. Continued

ITEM

ACTION

REMARKS

INSTALLATION
e. Diode CR6 (28)

f.  Relay K1 (31)

g. Rear access

cover (12)

Noting polarity, solder replacement diode
CR6 (28) to leads X1 and X2 of retained
relay K1 (31).

Position retained relay K1 (31) on two
electrical posts (27) on power control
chassis (17). Using cross tip screwdriver,
install two retained screws (29), lock-
washers (23), and terminal lugs (30)
securing relay K1 (31) to power control
chassis (17).

Hold in place and tighten six captive
screws (13) securing rear access cover
(12) to power control chassis (10).
Using torque screwdriver, torque
screws to 8 to 10 in-lb.

4-38. REPLACEMENT OF TERMINAL BLOCK TB2.

Tools:

Cross tip screwdriver

Flat tip screwdriver

Before and after soldering,
clean solder joints with
alcohol and cotton swabs.

Apply one drop of grade H
sealing compound to
threads of two retained
screws before installation.

This was removed in

step b.
Sed_figure 4-5]

Torque screwdriver

ITEM

ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Six captive screws (13)
and rear access cover
(12)

c. Wires

d. Terminal block TB2 (32)

4-136

Set on work surface with left side toward
you.

Using flat tip screwdriver, fully loosen six
captive screws (13) securing rear access
cover (12) to power control chassis (10).
Remove and retain rear access cover.

Tag wires of terminal block TB2 (32).
Using flat tip screwdriver, remove and
retain four screws securing shorting bar
(39) and terminal lugs (33) with tagged
wires to terminal block TB2 (32).

Using cross tip screwdriver, remove and
retain four screws (35), lockwashers (23),
and flat washers (24) securing defective
terminal block TB2 (32) to power control
chassis (17). Remove and discard
defective terminal block TB2.

Segq_figure 4-5]
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4-38. REPLACEMENT OF TERMINAL BLOCK TB2. Continued

ITEM ACTION REMARKS
INSTALLATION
e. Terminal block TB2 (32) Using cross tip screwdriver, install four These were removed in
retained screws (35), lockwashers (23), step d.

and flat washers (24) securing replace-
ment terminal block TB2 (32) to power
control chassis (17).

f. Wires Using flat tip screwdriver, install four re- These were removed in
tained screws securing shorting bar (39) step c.
and terminal lugs (37) with tagged wires
to terminal block TB2 (32). Remove wire

tags.
g. HCP | Rear access Hold in place and tighten six captive This was removed in
cover (12) screws (13) securing rear access cover step b.
(12) to power control chassis (10). Sedq_figure 4-5|

Using torque screwdriver, torque screws
to 8 to 10 in-lb.

4-39. REPLACEMENT OF POWER CONTROL CHASSIS O-RING GASKET.

Tools:
Cross tip screwdriver Flat tip screwdriver Torque screwdriver
Soldering kit
Expendable Supplies:
Sealing compound, grade H Adhesive, cyanoacrylate Solder
Silicone compound Cotton swabs Alcohol
References:

4-10, 4-11, 4-12, and 4-13 for component locations,
Paragraph 4-40| for removal and installation of bottom cover.

ITEM ACTION REMARKS

REMOVAL
a. Mounting adapter Set on work surface with left side
b. Six captive screws (13) Using flat tip screwdriver, fully loosen six Sed figure 4-5l

and rear access cover captive screws (13) securing rear access

(12) cover (12) to power control chassis (11).

Remove and retain rear access cover.

c. Terminal lugs (30) Using cross tip screwdriver, remove and Seq_figure 4-10

retain screw (29) and lockwasher (23)
securing terminal lugs (30) to electrical

post (27) .
d. Two screws (1) and Using cross tip screwdriver, remove and Sed[ figure 4-11]
flat washers (2) retain two screws (1) and flat washers (2)
securing bottom shelf (3) to power control
chassis (4).
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4-39. REPLACEMENT OF POWER CONTROL CHASSIS O-RING GASKET. Continued

ITEM

ACTION

REMARKS

REMOVAL Continued

e. Five screws (7 and 8)

f. Two screws (5)

g. Bottom cover (13)

h. Connector P1 (12)

i. Four screws (40)

j. Wire connections on
connector P1 (12)

k. Side panel (6) and
power control chassis (4)

. O-ring gasket (4)

INSTALLATION
m. O-ring gasket (4)

n. Side panel (6) and
power control chassis (4)

0. Wire connections on
connector P1 (12)

4-138

Using cross tip screwdriver, remove and
retain five screws (7 and 8) securing top
shelf (9) to mounting rail (10) on side
panel (6) of power control chassis (4).

Using cross tip screwdriver, remove and

retain two screws (5) securing side panel
(6) of power control chassis (4) to power
supply chassis (15).

Remove and retain.

Using flat tip screwdriver, remove and
retain four screws (14) securing connector
P1 to power supply chassis (6). Move
connector P1 aside.

Using cross tip screwdriver, remove and
retain four screws (40) securing rear of
power control chassis (4) to power supply
chassis (15).

Using soldering kit, tag and desolder the
following wires from connector P1 (12)
leading into power control chassis.

P1 CONNECTOR PIN COLOR
B YELLOW
c WHITE
E BROWN

Remove from mounting adapter
power supply chassis (15).

Inspect, remove, and replace as required.
Clean case channel of all debris.

Install in channel on power control
chassis case and secure with
cyanoacrylate adhesive.

Position side panel (6) and power control
chassis (4) to power supply chassis (15).
Using cross tip screwdriver install four
retained screws (4) securing rear of power
control chassis (4) to the power supply
chassis (15).

Using soldering kit, solder tagged wires
to correct pins of connector P1 (12).

Sed_fiqure 4-11

Sedfigure 4-17]

Sed figure 4-10]
Refer to[ paragraph 4-40 for
removal procedures.

Sed figure 4-13]

See| figure 4-11

Seq _figure 4-13

See figure 4-11]
Sedfigure 4-12]

Apply silicone compound
to o-ring gasket before
installation.

These were removed in

step k. Sed figure 4-11

These were removed in

step j. See figure 4-13
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4-39. REPLACEMENT OF POWER CONTROL CHASSIS O-RING GASKET. Continued
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Figure 4-12. Maintenance of Power Control Chassis Case.
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4-39. REPLACEMENT OF POWER CONTROL CHASSIS O-RING GASKET. Continued

ITEM

ACTION

REMARKS

INSTALLATION Continued
p. Connector P1 (12)

g. Bottom cover (13)

r. Two screws (5)

v

Five screws (7 and 8)

t. Two screws (1) and
flat washers (2)

u. Terminal lugs (30)

Six captive

screws (13) and rear
access cover (12)

<

4-140

Using flat tip screwdriver, install four
retained screws (14) securing connector
P1 to power supply chassis (6). Move
connector P1 aside.

Install.

Using cross tip screwdriver, install two
retained screws (5) securing side panel
(6) of power control chassis (4) to power
supply chassis (15).

Using cross tip screwdriver, install five
retained screws (7 and 8) securing top
shelf (9) to mounting rail (10) on side
panel (6) of power control chassis (4).

Using cross tip screwdriver, install two
retained screws (1) and flat washers (2)
securing bottom shelf (3) to power control
chassis (4).

Using cross tip screwdriver, install retained
screw (29) and lockwasher (23) securing
terminal lugs (30) to electrical post (27).

Hold in place and tighten six captive
screws (13) securing rear access cover
(12) to power control chassis (11).
Using torque screwdriver, torque
screws to 8 to 10 in-Ib.

These were removed in

step h. Sed figure 4-13]

Sed_figure 4-10]

Refer to[ paragraph 4-40 for
removal procedures.

Seef figure 4-11]

These were removed in
step f.

Sed figure 4-11
These were removed in
step e.

Seq _figure 4-11
These were removed in
step d.

Sed[figure 4-10]

These were removed in
step c.

Sed_figure 4-5|
This was removed in
step b.
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4-40. REPLACEMENT OF BOTTOM COVER.

Tools:
Cross tip screwdriver
ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set upside down on work surface with
power supply chassis toward you.

b. Bottom cover (13) Using cross tip screwdriver, remove and Seel figure 4-17]
retain 18 screws (11) and flat washers
(12) securing defective bottom cover
(13) to power supply chassis (15).
Remove bottom cover.

c. Gasket (14) Remove and inspect gasket (14), replace
gasket if required. Discard bottom
cover (13).

INSTALLATION

d. Gasket (14) Position retained gasket (14) to This was removed in
replacement bottom cover (13). step c.

e. Bottom cover (13) Using cross tip screwdriver, install 18 These were removed in
retained screws (11) and flat washers step b.

(12) securing bottom cover (13) to
power supply chassis (15).
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4-41. REPLACEMENT OF TERMINAL BLOCK TB1.

Tools:

Cross tip screwdriver Torque screwdriver

Flat tip screwdriver Soldering kit
Expendable Supplies:
Cotton swabs Solder

References:

[Paragraph 4-18| for removal and installation of power supply.
Paragraph 4-40] for removal and installation of bottom cover.

Socket wrench
5.5-mm socket

Alcohol

ITEM ACTION

REMARKS

REMOVAL

a. Bottom cover (13) Remove and retain.

b. Wires Using soldering kit, tag and desolder
wires from bottom of terminal block

TB1 (1).

c. Power supply (1) Remove and retain.

d. Wires Tag wires on top of terminal block TB1
(1). Using flat tip screwdriver, remove
and retain six screws securing tagged

wires to terminal block TB1 (1).

e. Terminal block TB1 (1) Using cross tip screwdriver, 5.5-mm

socket, and socket wrench, remove and

retain four screws (2), eight flat washers

(3), four lockwashers (4), and four nuts

(5) securing defective terminal block TB1

to power supply chassis (6). Remove
and discard terminal block TB1.

INSTALLATION

f. Terminal block TB1 (1) Using cross tip screwdriver, 5.5-mm
socket, and socket wrench, install four
retained screws (2), eight flat washers
(3), four lockwashers (4), and four nuts
(5) securing replacement terminal block

TB1 to power supply chassis (6).

g. Wires Using flat tip screwdriver, install six

retained screws securing tagged wires

to top of terminal block TB1 (1). Remove

wire tags.

h. HCP Power supply (1) Install retained power supply (1) on

mounting adapter.
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Seq_figure 4-10
Refer to_paragraph 4-40 for

removal procedures.

Sed figure 4-13]

Sed figure 4-4]
Refer to[ paragraph 4-18 for

removal procedures.
Seeq_figure 4-13]

These were removed in
step e.

These were removed in
step d.

Refer tolparagraph 4-18 for

installation procedures.
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4-41. REPLACEMENT OF TERMINAL BLOCK TB1. Continued

Figure 4-13. Disassembled View of Power Supply Chassis.
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4-41. REPLACEMENT OF TERMINAL BLOCK TB1. Continued

ITEM ACTION

REMARKS

INSTALLATION Continued

i. Wires Using soldering kit, solder tagged wires
to bottom of replacement terminal block

TB1 (1). Remove wire tags.

j. Bottom

cover (13)

Install retained bottom cover (13) on
power supply chassis (16).

4-42. REPLACEMENT OF SNAP LINE DRIVER CCA.

These were removed in
step b. Before and after
soldering, clean solder
joints with alcohol and
cotton swabs.

Refer to[ paragraph 4-4Q for
installation procedures.

Tools:
Cross tip screwdriver Torque screwdriver Soldering kit
Flat tip screwdriver
Expendable Supplies:
Cotton swabs Solder Alcohol
ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with back toward
you.
b. 17 captive screws Using flat tip screwdriver, fully loosen 17
captive screws securing power supply (1)
to mounting adapter chassis.
c. Power supply (1) Set power supply (1) with heatsink Sed_figure 4-4]
assembly face down on work surface.
d. SNAP line driver CCA (7) Using cross tip screwdriver, remove and Sed_figure 4-13]

retain two screws (8), lockwashers (9),
flat washers (10), and non-metallic
washers (11) securing defective SNAP
line driver CCA (7) to power supply
chassis (6).
e. Wires Using soldering kit, tag and desolder
wires from terminals on defective SNAP
line driver CCA. Remove and discard

SNAP line driver CCA.
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ITEM ACTION REMARKS
INSTALLATION
f. Wires Using soldering kit, solder tagged wires Before and after soldering,

g. SNAP line driver CCA (7)

h. Power supply (1)

to terminals on replacement SNAP line
driver CCA (7). Remove wire tags.

Using cross tip screwdriver, install two
retained screws (8), lockwashers (9),
washers (10), and non-metallic washers
flat (11) securing replacement SNAP
line driver CCA (7) to power supply
chassis (6).

Hold power supply (1) in place and tighten
17 captive screws securing it to mounting
adapter chassis. Using torque screwdriver,
torque screws to 8 to 10 in-lb.

4-43. REPLACEMENT OF WIRING.

clean wires and terminals
with alcohol and cotton
swabs.

These were removed in
step d.

Sed_figure 4-4] This was

removed in step c.

Tools:
Cross tip screwdriver Torque screwdriver Soldering kit
Flat tip screwdriver
Expendable Supplies:
Cotton swabs Solder Alcohol
ITEM ACTION REMARKS
REMOVAL

a. Mounting adapter

b. 17 captive screws

c. Power supply (1)

d. Wires

Set on work surface with back toward
you.

Using flat tip screwdriver, fully loosen 17
captive screws securing power supply (1)
to mounting adapter chassis.

Set power supply (1) with heatsink
assembly face down on work surface.

Remove insulation sleeving and tiewraps
as required. Using soldering kit, tag and
desolder wire(s). Replace wire(s) as to
following wire lists:

Seq_figure 4-4]
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4-43. REPLACEMENT OF WIRING. Continued

ITEM

ACTION

REMARKS

REMOVAL Continued

e. Cable assembly W3

wire lists

4-146

FROM

Al-El
Al-E2
Al1-E3
Al-E4
Al1-E5
Al-E6
Al1-E7
Al1-E8
A1-E13
Al1-E13
Al-E14
Al-E14
Al-E14
A1-E19
A1-E19

A2-E7

A2-E8

A2-E9

A2-E10
A2-E11
A2-E12
A2-E13
A2-E13
A2-E13
A2-E13
A2-E13
A2-E14
A2-E14
A2-E17
A2-E18

A3-E3
A3-E4
A3-E7
A3-E8

Use the following wire lists in
replacing wires.

0

A3-E3
A3-E4
J9-C

J9-B
A3-E7
A3-E8
J9-E

J9-D
Al-E1/E2
A3-E3/E4
A3-E7/E8
JO-A
Al-E5/E6
A3-E1/E2
A3-E5/E6

J10-C
J10-B
J10-A
J10-F
J10-H
J10-K
E9
Ell
J10-D
J11-A
P3-14
TB1-4
P3-13
J10-J
J10-E

Al-El
Al-E2
Al1-E5
Al1-E6

COLOR/TRACER

Black

White
White/Black
White/Red
Black

White
White/Orange
White

Black (shield)
Black (shield)
Black (shield)
White/Black
Black (shield)
Black (shield)
Black (shield)

White/Violet
White/Gray
White/Yellow
Green

Violet

Gray

Black

Black

Black

Black

Black

Yellow
Yellow
White/Brown
White/Red

Black
White
Black
White



4-43. REPLACEMENT OF WIRING. Continued
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ITEM ACTION REMARKS
REMOVAL Continued
e. Cable assembly W3 wire lists Continued
Connector P1.
FROM T0 COLOR/TRACER
P1-A E9 Black
P1-B CB1-2 Yellow
P1-C TB1-1 White
P1-C TB2-4 White
P1-D P3-3 White/Blue
P1-E K1-B12 Brown
P1-F P3-9 Brown
P1-K P3-12 White/Yellow
P1-M P3-1 Yellow
P1-N P3-8 Green
P1-S P3-11 White/Violet
P1-U pP3-2 White
P1-v E9 Black
P1-M (Shield) P1-H (Shield) Black
P1-P (Shield) P1-M (Shield) Black
P1-U (Shield) P1-P (Shield) Black
P1-U (Shield) P1-v Black
Connector P3.
FROM T0 COLOR/TRACER
P3-1 P1-M Yellow
pP3-2 P1-U White
P3-3 P1-D White/Blue
P3-6 Q1l-base Green
P3-7 TB1-3 Orange
P3-8 P1-N Green
P3-9 P1-F Brown
P3-10 Q1-collector Blue
P3-11 P1-S White/Violet
P3-12 P1-K White/Yellow
P3-13 TB1-4 Yellow
P3-14 El1l Black
P3-8 (Shield) P3-9 (Shield) Black
P3-9 (Shield) E11 (Shield) Black
Connector J9.
FROM T0 COLOR/TRACER
J9-F TB1-2 Red
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4-43. REPLACEMENT OF WIRING. Continued

ACTION REMARKS
REMOVAL Continued
e. Cable assembly W3 Wwire lists Continued
Connector J10.
FROM T0 COLOR/TRACER
J10-A A2-E9 White/Yellow
J10-B A2-E8 White/Gray
J10-C A2-E7 White/Violet
J10-D A2-E13 Black
J10-E A2-E18 White/Red
J10-F A2-E10 Green
J10-H A2-E11 Violet
J10-J A2-E17 White/Brown
J10-K A2-E12 Gray
Connector J11.
FROM T0 COLOR/TRACER
J11-A E9 Black
Miscellaneous wiring.
FROM T0 COLOR/TRACER
TB1-1 P1-C White
TB1-2 JO-F Red
TB1-3 P3-7 Orange
TB1-3 E18 Orange
TB1-4 P3-13 Yellow
TB1-4 A2-E14 Yellow
TB1-5 E9 Black
TB2-1 CB1-2 Yellow
TB2-1 P1-B Black
TB2-2 CB1-1 Red
TB2-3 K1-X1 Brown
TB2-4 K1-A2 White
TB2-4 P1-C White
E9 A2-E13 Black
E9 E10 Black
E9 Ell Black
E9 J11-A Black
E9 P1-A Black
E9 P1-v Black
E9 P3-14 Black
E9 R1-2 Black
E9 TB1-5 Black
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ITEM ACTION REMARKS
REMOVAL Continued
e. Cable assembly W3 wire lists Continued
Miscellaneous wiring. Continued

FROM 10 COLOR/TRACER
E10 E4 Red
E10 DS1-1 Black
E10 K1-X2 Black
E1ll P3-9 Black
E1l P3-14 Black
E1l R1-2 Black
E18 DS1-2 Orange
E18 TB1-3 Black
E11 (Shield) P3-9 Black
Al-E1 (Shield) Al1-E13 Black
Al-E2 (Shield) Al1-E13 Black
A1-E5 (Shield) Al-E14 Black
Al1-E6 (Shield) Al-E14 Black
A3-E1 (Shield) Al-E19 Black
A3-E2 (Shield) Al1-E19 Black
A3-E5 (Shield) Al-E19 Black
A3-E6 (Shield) Al1-E19 Black
CR1-cathode CB1-1 Red
CR1-cathode K1-Al Red
CR1-cathode TB2-2 Red
DS1-1 E10 Black
DS1-2 E18 Orange
Q1-base P3-6 Green
Q1-collector P3-10 Blue
R1-1 Q1-emitter Yellow
R1-2 E1l Black

INSTALLATION

f. Wires

g. Power supply (1)

Using soldering kit, solder tagged wires
to correct terminals or connector pins.
Remove wire tags.

Hold power supply (1) in place and tighten
17 captive screws securing it to mounting
adapter chassis. Using torque screwdriver,
torque screws to 8 to 10 in-lb.

Before and after soldering,
clean wires and terminals
with alcohol and cotton
swabs.

Sed figure 4-4] This was

removed in step c.
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4-44, REPLACEMENT OF POWER SUPPLY CHASSIS.

Tools:
Flat tip screwdriver Cross tip screwdriver
NOTE:
This procedure is done only if wiring to or connectors J7, J8 or J1 are damaged.
References:
Paragraph 3-24| for repair instructions.
[Paragraph 3-25]1for replacement of threaded screw inserts.
ITEM ACTION REMARKS
REMOVAL
a. 15 captive screws (1) Using flat tip screwdriver, fully loosen 15 Sed_figure 4-5|
captive screws (1) securing access cover
(2) to audio amplifier chassis (3).
b. Access cover (2) Remove and retain.
c. Eight screws (4) and flat Using cross tip screwdriver, remove and Sed figure 4-5]
washers (5) retain eight screws (4) and flat washers
(5) securing audio amplifier CCA (6) to
audio amplifier chassis (3).
d. Three screws (7), flat Using cross tip screwdriver, remove and
washers (5), and cable retain three screws (7), flat washers (5),
clamps (8) and cable clamps (8) securing audio
amplifier CCA (6) and cables to audio
amplifier chassis (3).
e. Connector P3 (2) Loosen two jackscrews and disconnect Sed_fig 4-6
connector P3 (2) from CCA connector J1.
f. Connector P2 (1) Loosen two jackscrews and disconnect
connector P2 (1) from CCA connector J2.
g. 12 captive screws (13) Using flat tip screwdriver, fully loosen 12 Seq_figure 4-5|

h. Access covers (11 and 12)

17 captive screws

Power supply (1)

4-150

captive screws (13) securing access
covers (11 and 12) to power control
chassis (10).

Remove and retain.

Using flat tip screwdriver, fully loosen 17
captive screws securing power supply (1)
to power supply chassis.

Place power supply on its fins. Using
soldering kit, tag six wires on TB1. Using
flat tip screwdriver, remove and retain six

screws securing wires to TB1. Remove and

retain power supply.

Sed figure 4-4]



4-44. REPLACEMENT OF POWER SUPPLY CHASSIS. Continued
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ITEM ACTION REMARKS
INSTALLATION
k. Wires Position six tagged wires to TB1. Using These were removed in

. Power supply (1)

m. Access covers

(11 and 12)

n. Connector P2 (1)
0. Connector P3 (2)

p. Three screws (7), flat
washers (5), and cable
clamps (8)

g. Eight screws (4) and flat
washers (5)

r. Access

cover (2)

flat tip screwdriver, install six retained
screws securing power supply wires
to TB1.

Align retained power supply (1) with

power supply chassis. Using torque
screwdriver, tighten 17 captive screws
securing power supply (1) to power supply
chassis. Torque screws to 8 to 10 in-Ib.

Position retained access covers (11 and
12) on power control chassis (10). Tighten
12 captive screws (13) securing access
covers to power control chassis (10).
Using torque screwdriver, torque screws
to 8 to 10 in-Ib.

Connect connector P2 (1) to audio
amplifier CCA connector J2 and tighten
two jackscrews.

Connect connector P3 (2) to audio
amplifier CCA connector J1 and tighten
two jackscrews.

Using cross tip screwdriver, install three
retained screws (7), flat washers (5), and
cable clamps (8) securing audio amplifier
CCA (6) and cables to audio amplifier
chassis (3).

Using cross tip screwdriver, install eight
retained screws (4) and flat washers (5)
securing audio amplifier CCA (6) to audio
amplifier chassis (3).

Position retained access cover (2) on
audio amplifier chassis (3). Tighten 15
captive screws (1) securing access cover
(2) to audio amplifier chassis (3).

Using torque screwdriver, torque

screws to 8 to 10 in-lb.

step j.

Sed figure 4-4] This was

removed in step j.

See fiqure 4-5] These

were removed in step h.

Sed figure 4-6|

See[figure 4-5] These
were removed in
step d.

These were removed in
step c.

Seq_figure 4-5]
These were removed in
step a.
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4-45. REPLACEMENT OF P1 CONNECTOR.

Tools:

Cross tip screwdriver Flat tip screwdriver Torque screwdriver

Soldering kit

Expendable Supplies:
Cotton swabs

References:

Paragraph 4-40] for removal and installation of bottom access cover.

Solder

Alcohol

ITEM ACTION REMARKS
REMOVAL
a. Bottom access Remove and retain. Sed_figure 4-10]

cover (13)

b. Four screws (14)

c. P1 connector (12)

d. Wires

e. Retaining plate (13)

INSTALLATION
f. Retaining plate (13)

g. Wires

h. P1 connector (12)

i Bottom access

cover (13)
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Using flat tip screw driver, remove and
retain four screws securing P1 connector
(12) to power supply chassis (6).
Remove from power supply chassis.

Using soldering kit, tag and desolder
wires from defective P1 connector.

Remove and retain retaining plate and
discard defective P1 connector.

Position retained retaining plate to
replacement P1 connector.

Using soldering kit, solder tagged wires
to replacement P1 connector. Remove
wire tags.

Install P1 connector (12) into power supply

chassis (6). Using torque screwdriver,
torque four retained screws (14) to
8 to 10 in-lb.

Install retained bottom cover (13) on
power supply chassis (16).

Refer tolparagraph 4-4Q for

removal procedures.
See _figure 4-13

See_figure 4-13

These were removed in
step d. Before and after
soldering, clean solder

joints with alcohol and
cotton swabs.

Sed figure 4-13]

These were removed in
step b.

Refer tolparagraph 4-40 for
installation procedures.



4-46. REPLACEMENT OF J10 CONNECTOR.

Tools:

Cross tip screwdriver

Soldering kit
Torque wrench

Expendable Supplies:
Cotton swabs

References:

[Paragraph 4-40]for removal and installation of bottom access cover.

Flat tip screwdriver
1-1/16-inch socket

Solder

TM 11-5820-890-30-5

Torque screwdriver
Socket wrench

Alcohol

ITEM ACTION REMARKS
REMOVAL
a. Bottom access Remove and retain. Sed _figure 4-101

cover (13)
b. Protective cap (24)

c. J10 connector (23)

d. Wires

INSTALLATION

e. Wires

f. J10 connector
(23)

g. Protective cap (24)

Remove from defective J10 connector.

Using 1-1/16-inch socket and socket
wrench, remove nut and protective cap
retainer from defective J10 connector.
Discard nut and retain protective cap
retainer. Push J10 connector through
bottom of power supply chassis.

Remove insulation sleeving. Using
soldering kit, tag and desolder wires
from defective J10 connector. Discard
J10 connector.

Position tagged wires to replacement J10
connector. Using soldering kit, solder
tagged wires to replacement J10
connector. Remove wire tags and slide
insulation sleeving over solder joints.

Position J10 connector (23) to power
supply chassis (15). Using 1-1/16-inch
socket and torque wrench, torque nut
securing protective cap retainer and nut
to 68 to 72 in-Ib.

Install on replacement J10 connector.

Install retained bottom cover (13) on
power supply chassis (16).

Refer to[ paragraph 4-4Q for
removal procedures.

Seel figure 4-11]

A replacement nut is
supplied with replacement
connector.

These were removed in
step d. Before and after
soldering, clean solder
joints with alcohol and
cotton swabs.

These were removed in
step c.

Refer to[ paragraph 4-40 for

installation procedures.
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4-47. REPLACEMENT OF J11 CONNECTOR.

Tools:

Cross tip screwdriver

Soldering kit
Torque wrench

Expendable Supplies:

Flat tip screwdriver
1-1/16-inch socket

Torque screwdriver
Socket wrench

Cotton swabs Solder Alcohol
Silicone compound
References:
[Paragraph 4-40{for removal and installation of bottom access cover.
ITEM ACTION REMARKS
REMOVAL
a. Bottom access Remove and retain. Sed figure 4-10]

cover (13)

b. Protective cap (27)

c. J11 connector (25)

d. Wires

INSTALLATION

e. Wires

f. HCP | 311 connector
(23)

g. Protective cap (27)

h. bottom access

cover (13)
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Remove from defective J11 connector.

Using 1-1/16-inch socket and socket
wrench, remove nut and protective cap
retainer from defective J11 connector.
Discard nut and retain protective cap
retainer. Push J11 connector through
bottom of power supply chassis.

Remove insulation sleeving. Using
soldering kit, tag and desolder wires
from defective J11 connector. Discard
J11 connector.

Position tagged wires to replacement J11
connector. Using soldering kit, solder
tagged wires to replacement J11
connector. Remove wire tags and slide
insulation sleeving over solder joints.

Position J11 connector (25) to power
supply chassis (15). Using 1-1/16-inch
socket and torque wrench, torque nut
securing protective cap retainer and nut
to 68 to 72 in-Ib.

Install on replacement J11 connector.

Install retained bottom cover (13) on
power supply chassis (16).

Refer tolparagraph 4-40 for

removal procedures.

Seqd figure 4-11

A replacement nut is
supplied with replacement
connector.

These were removed in
step d. Before and after
soldering, clean solder
joints with alcohol and
cotton swabs.

These were removed in
step c.

Apply silicone compound to
O ring before installing in
power supply chassis

Refer to| paragraph 4-4Q for
installation procedures.
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Section V. MAINTENANCE PROCEDURES FOR AM-7239B/VRC

Subject Para
GENEIAl . . vt [4-43|
Operational Check . . . .. ..o [4-49
Repair INStrUCHIONS . . . . .. e 4-50]
Replacement of Power Supply (BAL) . . ..ot e e [4-57]
Replacement of 1-Watt Audio Amplifier CCA (5A2) . . . . .. . .. i e
Replacement of Transistor Q1 . . .. ... ...t e 4-53
Replacement of Connector JO . .. . ... ... 4-54
Replacement of Connectors J2 - J6 . .. ... .. i 4-55
Replacement of Electrical Binding Posts E1A, E2A, E1B,and E2B . . ... ............. 4-56
Replacement of ReSIStOr RL . . .. ... ... 457
Replacement of 2-Wire Dual Transient Protection CCA . . .. ....... ... ... .. . ... 4-58
Replacement of Connectors P2 and P3 . ... .. ... ... . . e 4-59
Replacement of Wiring on Audio Amplifier Chassis Connectors . . . ... .............. [4-60]
Replacement of Audio Amplifier Chassis O-ring Gasket . . ............ ... ........... [4-67]
Replacement of Circuit Breaker CBL . . . . .. oottt e [4-62]
Replacement of Lamp Holder DS1 . . ... ... ... e e 4-63
Replacement of Relay KL . .. .. ... ... . e [4-64
Replacement of Diode CRL . ... ... .. . e e e e e 4-65
Replacement of Zener Diode VRL/VR2 . . . . .. i e e 4-66
Replacement of Side Panel . .. ......... ... . 4-67
Replacement of DIode CRB . . . . ..ottt e e e [4-68
Replacement of Terminal BIOCK TB2 . . . . . . . .. it e e e [4-69
Replacement of Power Control Chassis O-ring Gasket . . .. ... .. [4-70
Replacement of Terminal Block TBL . . ... ... . it e 4-7
Replacement of SNAP Line Driver CCA . . . .. ...ttt [4-72]
Replacement of Remote Control Transformer CCA . . . ... ... .. . .. . . [4-73
Replacement of Power Supply Heatsink . . . ... ... ... ... . . . . . [4-74]
Replacement of Power Supply Cover Gasket . .. ........ ... ... . . i, 4-75
Replacement of P1 CONNECIOT . . . . . . o\ ot ot [4-76l
Replacement of J10 CoNNECIOr . . . . ... .ot 4-77
Replacement of J11 CONNECIOr . . . ... ..ottt e e [4-78

4-48. GENERAL.
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This section includes the operational check and the repair procedures. The operational check is used to verify
the operation of a repaired mounting adapter. It is also used to verify the symptom of a faulty mounting adapter.
It will identify the troubleshooting chart to be used. When a bad module is identified, replace it using the
procedure in this section.

4-49. OPERATIONAL CHECK.

Perform the operational check found in[paragraph 4-9 to verify proper operation of the mounting adapter.
4-50. REPAIR INSTRUCTIONS.

The following instructions apply to all repair tasks unless otherwise noted in the procedure.

a. Begin procedure with mounting adapter switch CB1 set to OFF.

b. Disconnect any external cables connected to mounting adapter.
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4-50. REPAIR INSTRUCTIONS. Continued

c. Inspect mounting adapter. Replace mounting adapter chassis if the mounting adapter is physically
damaged, such as with a broken connector.

d. Mounting adapter must be tested after replacement of a module.

CAUTION

STATIC SENSITIVE _ STATIC SENSITIVE
Static electricity and stray voltages can damage the mounting adapter. Use an antistatic pad on
the work surface and wear a grounded wrist strap when repairing the mounting adapter.

All circuit card assemblies in the mounting adapter contain static sensitive devices susceptible to
electrostatic damage. DO NOT attempt to replace components without using protective
devices.

Steps marked with must be performed exactly as written. They are critical in maintaining

the nuclear hardness of the mounting adapter. Seals must not be damaged. All screws must be
torqued to the limits specified in the replacement procedures.

4-51. REPLACEMENT OF POWER SUPPLY (5A1).

Tools:
Cross tip screwdriver Flat tip screwdriver Torque screwdriver
ITEM ACTION REMARKS

REMOVAL

a. Mounting adapter Set on work surface with back toward
you.

b. 20 captive screws (8) Using flat tip screwdriver, fully loosen 20 Sed_figure 4-14]
captive screws securing heatsink assem-
bly (11) to power supply cover (17).

c. Screw (9) and Using cross tip screwdriver, remove and

flat washer retain screw (9) and flat washer securing

heatsink assembly (11) to audio amplifier
chassis (3).

d. Screw (10) Using flat tip screwdriver, remove and retain

screw (10) securing heatsink assembly (11)
to audio amplifier chassis (3).

e. Heatsink assembly (11) Lay heatsink assembly on its fins. CAUTION
Carefully lay on fins to ensure
casting does not rest on
components inside power
supply cover.

—h

Terminal block TB1 screws Using flat tip screwdriver, tag, remove and

and wires (12) retain six screws securing six wires (12) to
terminal block TB1 on heatsink assembly.
g. Eight captive screws (14) Using flat tip screwdriver, fully loosen

eight captive screws (14) securing power
supply (13) to heatsink assembly.

. Power supply (13) Remove and send to general support for
repair.

>0
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4-47. REPLACEMENT OF POWER SUPPLY (5A1). Continued

TM 11-5820-890-30-5

ITEM

ACTION

REMARKS

INSTALLATION
i. Power supply (13)

j. Eight captive
screws (14)

k. Terminal block TB1
screws and wires (12)

FROM
AlAl-E17/A1E1
AlA2-E2/A1FL1-1
AlAl-E6/A1FL2-1
AlA2-E19/A1FL3-1
A1E2
A1A2-E17/A1E3

. Heatsink assembly (11)

m. Screw (10)

n. Screw (9) and flat
washer

0. 20 captive

screws (8)

Obtain replacement power supply (13) and
position it on heatsink assembly (11).

Using flat tip screwdriver, tighten eight
captive screws (14) securing power
supply to heatsink assembly.

Using cross tip screwdriver, install six
retained screws securing six tagged wires
(12) to correct terminals on terminal
block TB1, per the following wire list.

IO
TB1-1
TB1-2
TB1-3
TB1-4
TB1-5
TB1-6

Align heatsink assembly (11) to power
supply cover (17).

Using flat tip screwdriver, install retained
screw (10) securing heatsink assembly to
audio amplifier chassis (3).

Using cross tip screwdriver, install
retained screw (9) and flat washer
securing heatsink assembly to audio
amplifier chassis (3).

Using torque screwdriver, torque 20

captive screws (8) securing heatsink
assembly (11) to power supply cover
(17) to 8 to 10 in-lb.

These were removed in

step f.

COLOR/TRACER
Red

Gray, Brown
White/Orange
White/Yellow
Black

White

This was removed in
step d.

These were removed in

step c.
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4-47. REPLACEMENT OF POWER SUPPLY (5A1). Continued

EL7XL1567

Figure 4-14. Disassembled View of Mounting Adapter AM-7239B/VRC.
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4-52. REPLACEMENT OF 1-WATT AUDIO AMPLIFIER CCA (5A2).

Tools:

Cross tip screwdriver

Flat tip screwdriver

Torque screwdriver

T™M 11-5820-890-30-5

ITEM

ACTION

REMOVAL

a. Access cover (1)

Using flat tip screwdriver, fully loosen 15
captive screws (2) securing access cover

(1) to audio amplifier chassis (3). Remove

and retain access cover (1).

Sed_fiqure _4-14

b. Eight screws (5) and Using cross tip screwdriver, remove and
flat washers retain eight screws and flat washers se-
curing l-watt audio amplifier CCA (4) to

chassis.

c. Three screws (6), flat Using cross tip screwdriver, remove and
washers, and cable retain three screws, flat washers, and
clamps (7) cable clamps securing CCA and cables

to chassis.

d. Connectors W3P3 and Disconnect connectors W3P3 and W1P2
W1pP2 from CCA connectors J1 and J2.

e. 1-Watt audio amplifier Remove and send to general support for
CCA (4) repair.

INSTALLATION

f. 1-Watt audio amplifier Obtain replacement CCA and position it
CCA (4) on chassis.

g. Connectors W3P3 and Connect connectors W3P3 and W1P2 to
W1P2 CCA connectors J1 and J2.

h. Three screws (6), flat Position three retained cable clamps on These were removed in

washers, and cable

CCA. Using cross tip screwdriver, install

clamps (7) three retained screws and flat washers
securing cable clamps and CCA to chassis.
i. Eight screws (5) and flat Using cross tip screwdriver, install eight These were removed in
washers retained screws and flat washers securing  step b.

CCA to chassis.

- Access Position retained access cover (1) on This was removed in
cover (1) chassis. Using torque screwdriver tighten step a.
15 captive screws (2) securing access
cover (1) to chassis. Torque screws
to 8 to 10 in-Ib.
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4-53. REPLACEMENT OF TRANSISTOR Q1.

Tools:

Flat tip screwdriver

Soldering kit

Expendable Supplies:

Cross tip screwdriver

Torque screwdriver

Solder Alcohol Cotton swabs
References:
[Paragraph 4-52]|for removal and installation of access cover.
ITEM ACTION REMARKS
REMOVAL

a. Mounting adapter

b. Access cover (1)

c. Two screws (1), lock-
washers, flat washers,
and insulating washers

d. Transistor Q1 (3)

e. Mounting pad (4)
INSTALLATION

f.  Mounting pad (4)

g. Transistor Q1 (3)

h. Two screws (1), lock-
washers, flat washers,
and insulating washers

i. HCP Access cover (1)

4-160

Set on work surface with right side
toward you.

Remove and retain access cover (1).

Using cross tip screwdriver, remove and
retain two screws (1), lockwashers, flat
washers, insulating washers, and terminal
lug securing transistor Q1 (3) to audio
amplifier chassis (2).

Remove and discard insulation sleeving
on transistor leads. Using soldering Kkit,
tag and desolder wires from transistor
leads. Remove and discard defective
transistor Q1 (3).

Inspect and replace as required.

Install replacement mounting pad (4) on
bottom of transistor Q1 (3).

Install replacement insulation sleeving on
transistor leads. Using soldering kit, solder
tagged wires to correct leads of transistor
Q1 (3). Remove wire tags.

Using cross tip screwdriver, install two
retained screws (1), lockwashers, flat
washers, insulating washers, and terminal
lug securing transistor Q1 (3) to audio
amplifier chassis (2).

Install.

Sed _figure 4-14] Refer to

[paragraph 4-52 |for access

cover removal procedures.

Seq_fiqure _4-15

This was removed in
step e.

These were removed in
step d.

Before and after soldering,
clean wires and leads with
alcohol and cotton swabs.

These were removed in
step c.

Sed figure 4-14]

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-53. REPLACEMENT OF TRANSISTOR Q1. Continued

EL7XL1568
Figure 4-15. Removal and Installation of Audio Amplifier Chassis Components.
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4-54. REPLACEMENT OF CONNECTOR J9.

Tools:

Flat tip screwdriver
Torque screwdriver

Pliers

Expendable Supplies:
Solder

Silicone compound

References:

7/8-inch socket
Soldering kit

Alcohol

[Paragraph 4-52]|for removal and installation of access cover.

Socket wrench
Torque wrench

Cotton swabs

ITEM

ACTION

REMARKS

REMOVAL
a. Mounting adapter

b. Access cover (1)

c. Protective cap (12)

d. Connector J9 (8)

INSTALLATION
e. Connector J9 (8)

f. Protective cap (5)
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HCP | Access cover Q)

Set on work surface with right side
toward you.

Remove and retain access cover (1).

Remove protective cap (5) from
defective connector J9 (8).

Using socket wrench and 7/8-inch socket,
remove and discard nut (6) securing pro-
tective cap retainer (7) and connector J9
(8) to audio amplifier chassis (2). Dis-
assemble connector. Slide insulator back
on wires to expose solder connections.
Using soldering kit tag and desolder wires
from J9 connector. Remove and discard
defective connector J9.

Using solder kit, solder tagged wires to

correct pins of replacement connector J9.

Remove wire tags. Slide insulator over
solder connections. Assemble connector.
Apply silicone compound to connector
threads and o-ring before installation.
Install connector and o-ring in chassis.
Install retained protective cap retainer
(7) and locknut (6). Using torque wrench
and 7/8-inch socket, torque locknut

to 58 to 62 in-lb.

Install retained protective cap (5).

Install.

Sed_figure 4-14] Refer to

[paragraph 4-52 Jfor access

cover removal procedures.

Sed_figure 4-15]

A replacement nut is
supplied with replacement
connector

Seel figure 4-15] These
were removed in step d.
Before and after soldering,
clean wires and terminals
with alcohol and cotton
swabs.

This was removed in
step c.

Sed fig 4-14

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-55. REPLACEMENT OF CONNECTOR J2 - J6.

Tools:
Flat tip screwdriver 3/4-inch spanner wrench Torque wrench
Torque screwdriver Spanner attachment Soldering kit
Expendable Supplies:
Solder Silicone compound Alcohol
Cotton swabs
References:
[Paragraph 4-52| for removal and installation of 1-Watt Audio Amplifier CCA (5A2).
ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.

b. Access cover (1) Remove and retain access cover (1). Sed figure 4-14] Refer to
paragraph 4-52 [for access
cover removal procedures.

c. l-watt audio amplifier Remove and retain 1-watt audio Refer tol paragraph 4-52

CCA (4) amplifier CCA (4). for removal instructions.

d. Protective caps (3) Remove protective cap (3) from Sed_fig 4-16

defective connector.

e. Connectors J2, J3, J4, Using 3/4-inch spanner wrench and spanner

J5, and J6 (1) attachment, remove and retain spanner

nut (4) and internal-tooth lockwasher from
defective connector. Remove defective
connector from audio amplifier chassis.

f. Wires (11) Remove insulation sleeving. Using soldering
kit, tag and desolder wires from connector.
Remove and discard defective connector.

INSTALLATION
g. Wires (11) Using soldering kit, solder tagged wires These were removed in
to correct pins on replacement connector. step f. Before and after
Remove wire tags. Replace insulation soldering, clean wires
sleeving. and pins with alcohol
and cotton swabs.
h. 1l-watt audio amplifier Install retained 1-watt audio Refer to[ paragraph 4-52]
CCA (4) amplifier CCA (4). for installation instructions.
i. Connectors  J2, Apply silicone compound to o-ring These were removed in
J3, J4, J5, and J6 (1) and install connector in chassis. Install step e.
retained internal-tooth lockwasher and
secure connector with spanner nut (4).
Using torque wrench and spanner attach-
ment, torque locknuts to 87 to 93 in-lb.
j. Protective cap (3) Install protective cap (3) on replacement Sed figure 4-16]
connector. This was removed in
step d.
k. Access cover (1) Install. Sed Tiqure 4-14]

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-55. REPLACEMENT OF CONNECTOR J2 - J6. Continued

EL7XL1569

Figure 4-16. Replacement of Components in Audio Amplifier Chassis.
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4-56. REPLACEMENT OF ELECTRICAL BINDING POSTS E1A, E2A, E1B, AND E2B.

Tools:
Flat tip screwdriver Soldering kit 5/16-inch open-end wrench
Torque screwdriver

Expendable Supplies:
Solder Alcohol Cotton swabs

References:
for removal and installation of 1-Watt Audio Amplifier CCA (5A2).

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.
b. Access cover (1) Remove and retain access cover (1). Sed figure 4-14] Refer to

[paragraph 4-52 Ifor access

cover removal procedures.

c. Wire Using soldering kit, tag and desolder Sed_figure 4-161
wire from defective binding post (5).

d. Electrical binding post Using 5/16-inch open-end wrench, remove
E1A, E2A, E1B, or and retain locknut and lockwasher securing
E2B (5) defective binding post to chassis (10).
Remove and discard defective binding post.
INSTALLATION
e. Electrical binding posts Position replacement binding post on These were removed in
E1A, E2A, E1B, and chassis. Install retained lockwasher and step d.
E2B (5) locknut securing post to chassis. Using
5/16-inch open-end wrench tighten locknut.
f. Wire Using soldering kit, solder tagged wire These were removed in
to replacement binding post. Remove step c.
wire tags. Before and after soldering,

clean wires and posts with
alcohol and cotton swabs.

g. HCP Access cover (1) Install. Sed_figure 4-14]
These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-57. REPLACEMENT OF RESISTOR R1.

Tools:

Flat tip screwdriver

Soldering kit
Expendable Supplies:

Cross tip screwdriver

Torque screwdriver

Solder Alcohol Cotton swabs
References:
[Paragraph 4-52| for removal and installation of 1-Watt Audio Amplifier CCA (5A2).
ITEM ACTION REMARKS
REMOVAL

a. Mounting adapter

b. Access cover (1)

c. Wires

d. Resistor R1 (6)

INSTALLATION

e. Resistor R1 (6)

f. Wires

g. Access cover (1)
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Set on work surface with right side
toward you.

Remove and retain access cover (1).

Using soldering kit, tag and desolder
wires from defective resistor R1 (6).

Using cross tip screwdriver, remove
and retain two screws (7) and lock-
washers securing resistor to audio
amplifier chassis (10). Remove and
discard defective resistor R1.

Position replacement resistor R1 on
chassis. Using cross tip screwdriver,
install two retained screws (7) and
lockwashers securing resistor R1 (6)
to chassis (10).

Using soldering kit, solder tagged wires

to correct terminals on replacement
resistor R1 (6). Remove wire tags.

Install.

See_figure 4-14] Refer to
[paragraph 4-52 lfor access

cover removal procedures.

Sed fig 4-10

These were removed in
step d.

These were removed in
step c.

Before and after soldering,
clean wires and terminals
with alcohol and cotton
swabs.

Sed figure 4-14]

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-58. REPLACEMENT OF 2-WIRE DUAL TRANSIENT PROTECTION CCA.

Tools:

Flat tip screwdriver

Soldering kit

Expendable Supplies:
Solder

References:

Cross tip screwdriver

Torque screwdriver

Alcohol Cotton swabs

[Paragraph 4-52| for removal and installation of 1-Watt Audio Amplifier CCA (5A2).

ITEM

ACTION

REMARKS

REMOVAL

a. Mounting adapter

b. Access cover (1)

c. Wires

d. 2-Wire dual transient
protection CCA (8)

INSTALLATION

e. 2-Wire dual transient
protection CCA (8)

f. Wires

FROM

Al1-E3
Al-E4
Al-E7
Al-E8

HCP | Access cover (1)

Set on work surface with right side
toward you.

Remove and retain access cover (1).

Using soldering kit, tag and desolder

wires from defective 2-Wire dual transient

protection CCA (8).

Using cross tip screwdriver, remove and
retain four screws (9) and flat washers
securing 2-Wire dual transient protection
CCA (8) to audio amplifier chassis (10).
Remove and discard CCA.

Position CCA on chassis. Using cross tip
screwdriver, install four retained screws
(9) and flat washers securing 2-Wire dual
transient protection CCA (8) to audio
amplifier chassis (10).

Using soldering kit, solder tagged wires
to correct terminals on replacement
2-Wire dual transient protection CCA (8)
per the following wire list. Remove wire
tags.

Sedq_figure 4-14| Refer to

[paragraph 4-52 Ifor access

cover removal procedures.

Sed figure 4-16

These were removed in
step d.

These were removed in
step c. Before and after
soldering, clean wires
and terminals with alcohol
and cotton swabs.

T0 COLOR/TRACER
E2A White/Black
E1A White/Red

E1B White/Orange
E2B White

Install.

Sed_figure 4-14]
These were removed in

step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-59. REPLACEMENT OF CONNECTORS P2 AND P3.

Tools:

Flat tip screwdriver

Soldering kit

Expendable Supplies:
Solder
References:

Cross tip screwdriver Torque screwdriver

Alcohol Cotton swabs

[Paragraph 4-52 for removal and installation of 1-Watt Audio Amplifier CCA (5A2).

ITEM

ACTION REMARKS

REMOVAL

a. Mounting adapter

b. Access cover (1)

c. 1-Watt audio amplifier
CCA (4)

d. Connectors P2 and P3

e. Wires

f. Connectors P2 and P3
INSTALLATION

g. Connectors P2 and P3

h. Wires

i. Connectors P2 and P3

j-  1-Watt audio amplifier
CCA (4)

K. Access cover (1)
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Set on work surface with right side
toward you.

Sed_figure 4-14] Refer to
[paragraph 4-52 Ifor access

cover removal procedures.

Refer tol paragraph 4-52| for

removal procedures.

Remove and retain access cover (1).

Remove and retain.

Loosen two jackscrews and disconnect
connector P2 or P3 from 1-Watt audio
amplifier CCA connector J2 or J1.

Slide insulation sleeving away from solder
joints. Using soldering kit, tag and desolder
wires from pins on defective connector

P2 or P3 (1 or 2).

Remove and discard defective connector.

Position replacement connector P2 or P3
to tagged wires.

Using soldering kit, solder tagged wires
to pins of replacement connector P2 or
P3. Remove wire tags. Replace insulation
sleeving.

Before and after soldering,
clean wires and pins with
alcohol and cotton swabs.

Connect connector P2 or P3 to 1-Watt
audio amplifier CCA connector J2 or J1
and tighten two jackscrews.

Install. Refer to_paragraph 4-52 for
installation procedures.
Install. Sed_figure 4-14

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-60. REPLACEMENT OF WIRING ON AUDIO AMPLIFIER CHASSIS CONNECTORS.

Tools:
Cross tip screwdriver Torque screwdriver Flat tip screwdriver
Soldering kit

Expendable Supplies:
Cotton swabs Solder Alcohol

References:
[Paragraph 4-52] for removal and installation of 1-Watt Audio Amplifier CCA (5A2).

ITEM ACTION REMARKS
REMOVAL
a. Mounting adapter Set on work surface with right side
toward you.
b. Access cover (1) Remove and retain access cover (1). See_figure 4-14| Refer to

[paragraph 4-52 Ifor access
cover removal procedures.

c. Wires Remove insulation sleeving and tiedown
straps as required. Using soldering kit,
tag, desolder, and remove defective
wire(s) from audio amplifier chassis
connectors J2 through J6 and J9.
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4-60. REPLACEMENT OF WIRING ON AUDIO AMPLIFIER CHASSIS CONNECTORS. Continued

ITEM ACTION REMARKS
INSTALLATION
d. Wires Using soldering kit, install and solder Before and after soldering,
replacement wire(s) on audio amplifier clean wires and pins with

FROM

J2-B
J2-C
J2-D

J3-B
J3-C
J3-D

J4-A
J4-B
Ja-C
J4-D
J4-F

J5-A
J5-B
J5-C
J5-D
J5-F

J6-A
J6-B
J6-C
J6-D
J6-E
J6-F

JO-A
J9-B
J9-C
J9-D
J9-E
J9-F

e. Access cover (1)
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chassis connectors J2 through J6 and J9,  alcohol and cotton swabs.
as required, per the following wire list.

Replace insulation sleeving and tiedown

straps as required.

_'_FQ COLOR/TRACER
P2-5 White/Blue
P2-11 White/Violet
P2-9 White/Gray
P2-6 White/Brown
P2-10 White/Red
P2-8 White/Orange
J2-A Black
J2-B White/Blue
J2-C White/Violet
J2-D White/Gray
P2-13 White
J3-A Black
J3-B White/Brown
J3-C White/Red
J3-D White/Orange
pP2-12 White/Green
P2-14 Black
J5-B White/Brown
J5-C White/Red
J5-D White/Orange
P2-2 White/Yellow
J5-A Black
Al-E14 Black
Al-E4 White/Red
Al1-E3 White/Black
Al-E8 White
Al1-E7 White/Orange
TB1-2 Red

Install. Sed_figure 4-14]

These were removed in
step b. Refer to paragraph
4-52 for access cover
installation procedures.
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4-61. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET.

Tools:
Cross tip screwdriver 5/16-inch open-end wrench  Socket wrench
Flat tip screwdriver 3/4-inch spanner wrench Torque wrench
Torque screwdriver Spanner attachment Soldering kit
Adjustable wrench 7/8-inch socket

Expendable Supplies:
Silicone compound Adhesive, cyanoacrylate Solder
Cotton swabs Alcohol

References:

[Paragraph 3-24] and 3-25 for repair instructions and removal and installation of
threaded screw inserts.

[Paragraph 4-52] for removal and installation of 1-Watt audio amplifier CCA.

Paragraph 4-53| for removal and installation of transistor Q1.

Paragraph 4-54] for removal and installation of connector J9.

ITEM ACTION REMARKS
REMOVAL
a. 1-Watt audio amplifier Remove and retain. Sed figure 4-14] Refer to[ paragraph 4-52 for
CCA (4) removal procedures.
b. Screw (1) and Using cross tip screwdriver, remove and Sed_figure 4-17
flat washer retain screw (1) and flat washer securing
power supply chassis (7) to audio amplifier
chassis (8).
c. Screw (2) Using a flat tip screwdriver remove and

retain screw (2) securing power supply
chassis (7) to audio amplifier chassis (8).

d. Three screws (3) and Using cross tip screwdriver, remove and
flat washers retain three screws (3) and flat washers
securing bottom shelf (9) to audio amplifier
chassis (8).
e. Four screws (4 and 5) Remove and retain four screws (4 and 5)

securing top shelf (10) to audio
amplifier chassis (8).

f.  Transistor Q1 (3) Remove and retain, Refer to_paragraph 4-53 for
Sed_figure 4-15] femoval procedures.
g. Connector J9 (8) Remove and retain. Refer to| paragraph 4-54 for

removal procedures.

h. Wires Using soldering kit, tag and desolder wires
to allow removal of case.

i. O-ring gasket Inspect, remove, and replace as required.
Clean case channel of all debris.
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4-61. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued
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4-61. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued
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Figure 4-18. Maintenance of Audio Amplifier Chassis Case.
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4-61. REPLACEMENT OF AUDIO AMPLIFIER CHASSIS O-RING GASKET. Continued

ITEM

ACTION

REMARKS

INSTALLATION

j-

K.

O-ring gasket (2)

Wires

HCP

Connector J9 (8)

m. Transistor Q1 (3)

p.

qg.

Bottom shelf (9)

Four screws (4 and 5)

Screws (2)

Screws (1)
and flat washer

1 - Watt audio amplifier
CCA (4)
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Install in channel on audio amplifier
chassis case and secure with
cyanoacrylate adhesive.

Using soldering kit, solder tagged wires
into appropriate position. Remove wire
tags.

Install retained connector J9 (8)
on audio amplifier chassis (2).

Install retained transistor Q1 (3)
on audio amplifier chassis (2).

Position audio amplifier chassis (8) on
bottom shelf so screw holes are aligned.
Using cross tip screwdriver, install three
retained screws (3) and flat washers
securing bottom shelf (9) to audio
amplifier chassis (8).

Using cross tip screwdriver, install four
retained screws (4 and 5) securing top
shelf (10) to audio amplifier chassis (8).

Using flat tip screwdriver, install retained
screw (2) securing power supply chassis
(7) to audio amplifier chassis (8).

Using cross tip screwdriver, install retained
screw (1) and flat washer securing power
supply chassis (7) to audio amplifier
chassis (8).

Install retained 1 - Watt audio amplifier

CCA (4). Se€ figure 4-14

Apply silicone compound
to o-ring gasket before
installation.

Before and after soldering,
clean wires and terminals
with alcohol and cotton
swabs.

See figure 4-150
Refer tol paragraph 4-54 for
installation procedures.

Refer to| paragraph 4-53 for
installation procedures.
Sed_figure 4-171

These were removed in
step d.

These were removed in
step e.

This was removed in
step c.

These were removed in
step b.

Refer to[paragraph 4-52 for

installation procedures.



4-62. REPLACEMENT OF CIRCUIT BREAKER CB1.

Tools:

1/2-inch open-end wrench

Flat tip screwdriver

TM 11-5820-890-30-5

Torque wrench

1/2-inch socket Torque screwdriver Soldering kit
Expendable Supplies:
Cotton swabs Solder Alcohol
ITEM ACTION REMARKS
REMOVAL

a. Mounting adapter

b. Side access cover (16)

c. Circuit breaker CB1 (12)

d. Wires

INSTALLATION

e. Wires

f. Circuit breaker
CB1 (12)

g. Side access

cover (16)

Set on work surface with left side
toward you.

Using flat tip screwdriver, fully loosen ten
captive screws (15) securing side access
cover (16) to power control chassis.
Remove and retain side access cover.

Using 1/2-inch open-end wrench, remove
and retain hex nut (13), lockwasher, ON/
OFF plate (14), and locking ring. Remove
CBL1 to allow access to wires.

Using soldering kit, tag and desolder
wires from leads of circuit breaker CB1
(12). Discard circuit breaker.

Using soldering kit, solder tagged wires
to leads of replacement circuit breaker
CB1 (12). Remove wire tags.

Position circuit breaker in case (8) and
install retained locking ring. Using torque
wrench and 1/2-inch socket, secure circuit
breaker to case with retained ON/OFF
plate (14), lockwasher, and hex nut (13),
torque nut to 19 to 21 in-lb.

Hold in place and tighten ten captive
screws (15) securing side access cover
(16) to power control chassis. Using
torque screwdriver, torque screws

to 8 to 10 in-Ib.

Sed_figure 4-191

These were removed in
step d.

Before and after soldering,
clean wires and leads with
alcohol and cotton swabs.

These were removed in
step c.

This was removed in
step b.

Sed_figure 4-14]
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4-62. REPLACEMENT OF CIRCUIT BREAKER CB1. Continued

29

EL7XL15672

Figure 4-19. Replacement of Components in Power Control Chassis.
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4-63, REPLACEMENT OF LAMP HOLDER DS1.

Tools:

1/2-inch open-end wrench
9/16-inch open-end wrench

Soldering kit

Expendable Supplies:
Cotton swabs

References:

1/2-inch socket
Torque wrench

Flat tip screwdriver
Torque screwdriver

Solder Alcohol

Paragraph 4-62| for removal and installation of circuit breaker CB1.

ITEM

ACTION REMARKS

REMOVAL

a. Mounting adapter
b. Side access cover (16)

c. Circuit breaker CB1 (12)

d. Lens (26) and lamp (27)

e. Lamp holder DS1 (28)

f. Wires

INSTALLATION
g. Wires

h. Lamp holder
DS1 (28)

i. Lens (26) and lamp (27)

i Circuit breaker
CB1 (12)

k. |HCP | side access
cover (16)

Set on work surface with left side
toward you.

Remove and retain.

Refer to[ paragraph 4-62
for removal procedures.
Sed figure 4-19

Refer to[paragraph 4-62|

for removal procedures.

Remove and retain.

Remove and retain lens (26) and lamp
(27) from defective lamp holder DS1 (28).

Using 9/16-inch open-end wrench, remove
and retain nut and lockwasher securing defec-
tive lamp holder DS1 (28) to power control
chassis (8). Remove lamp holder from

power control chassis.

Using soldering kit, tag and desolder wires
from defective lamp holder DS1 (28).
Discard lamp holder,

Before and after soldering,
clean wires and leads with
alcohol and cotton swabs.

Using soldering kit, solder tagged wires
to leads of replacement lamp holder DS1
(28). Remove wire tags.

These were removed in
step e.

Position lamp holder DS1 (28) to power
control chassis (8) and install retained
lockwasher and nut. Using 9/16-inch
open-end wrench tighten nut securing
lamp holder to power control chassis.

Install retained lens (26) and lamp (27) These were removed in

to lamp holder DS1 (28). step d.

Install. Refer tolparagraph 4-62| for
installation procedures.

Install. Seé figure 4-14). This was

removed in step b.
Refer to| paragraph 4-62 for
inst