T™M 9-2350-222-20-1-2

TROUBLESHOOTING | 4-1|

TECHNICAL MANUAL

ORGANIZATIONAL MAINTENANCE
VOLUME 2 OF 5
CHAPTER 4

COMBAT ENGINEER VEHICLE,
FULL-TRACKED, M728
2350-00-795-1797
(HULL)

This copy is a reprint which includes current

pages from Changes 1 through 4.

TA141002
.

HEADQUARTERS, DEPARTMENT OF THE ARMY FEBRUARY 1981



Technical Manual

No. 9-2350-222-20-1

CHAPTER
Section
Section

CHAPTER
Section
Section

CHAPTER
Section
Section
Section

«TM 9-2350-222-20-1-2

HEADQUARTERS

DEPARTMENT OF THE ARMY

ORGANIZATIONAL MAINTENANCE
COMBAT ENGINEER VEHICLE
FULL TRACKED, M728
NSN (2350-00-795-1 797)
(HULL)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistake or if you
know of 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 Tank-Automotive Command, Attn:
AMSTA-MBC, Warren, Michigan 48397-5000. A reply will be
furnished to you.

CHAPTER

CHAPTER

CHAPTER

I This manual, together with TM 9-2350-222-20-1-1, 20 February 1981 TM 9-2350-222-20-1-3, 20 February 1981,
TM 9-2350-222-20-14,20 February 1981, and TM 9-2350-222-20-1-5,20 February 1981, supersedes TM 9-2350-

TABLE OF CONTENTS
VOLUME 1

HOW TO USE THIS MANUAL

INTRODUCTION
General Information
Equipment Description and Data

PRINCIPLES OF OPERATION
Functional Description
Systems Operations

HULL MAINTENANCE INSTRUCTIONS
Repair Parts, Special Tools, TMDE, and Support Equipment
Service Upon Receipt
Preventive Maintenance Checks and Services - Hull (Automotive)

VOLUME 2

TROUBLESHOOTING

Washington, D.C., 20 February 1981

Page

POWERPLANT MAINTENANCE

ENGINE MAINTENANCE

222-20, 27 September 1965, including all changes.

Change 3



TM 9-2350-222-20-1-2

CHAPTER 7.

CHAPTER 8.

CHAPTER 9.

CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER

CHAPTER

CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER
CHAPTER
APPENDIX
APPENDIX
APPENDIX
APPENDIX
IAPPENDIX

APPENDIX

ii Change 1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

19.

20.

21.

TABLE OF CONTENTS - Continued Page
FUEL SYSTEM MAINTENANCE . . . . .. . .. i 7-1
EXHAUST SYSTEM MAINTENANCE . . . . . . . ... .. . . . . .. 8-1
COOLING SYSTEM . . . . . e 9-1

VOLUME 4
ELECTRICAL SYSTEM MAINTENANCE. . . . . . . .. .. ... ... ..... 10-1
TRANSMISSION AND SHIFTING MAINTENANCE . . . . .. .. ... .. 111
FINAL DRIVE AND UNIVERSAL JOINTS MAINTENANCE . . . . . 12-1
BRAKE SYSTEM MAINTENANCE.. . . . . . . . ... . 13-1
TRACKS AND SUSPENSION SYSTEM MAINTENANCE . . .. .. .. 14-1
STEERING CONTROL MAINTENANCE . . . . . ... . ... .. ... ..... 15-1
VOLUME 5

EXTERIOR HULL MAINTENANCE. . . . . . . ... .. . 16-1
INTERIOR HULL MAINTENANCE.. . . . . . . . .. . o oo 17-1
HYDRAULIC SYSTEM . . . . . . e 18-1
PERSONNEL HEATER MAINTENANCE. . . . . . .. . ... ... .. ..... 19-1
BILGE PUMP AND GENERATOR EXHAUST MAINTENANCE . 19.1-1
SPEEDOMETER AND TACHOMETER MAINTENANCE. . . . . . . .. 20-1
FIRE EXTINGUISHER SYSTEM MAINTENANCE . . ... ... ... ... 21-1
GAS PARTICULATE SYSTEM MAINTENANCE . . ... ... ... ... .. 22-1
SMOKE GENERATOR MAINTENANCE . . . . ... .. ... .. ... ..... 23-1
REFERENCES . . . . . . e A-1
MAINTENANCE ALLOCATION CHART . . . . . . . . .. oo B-1
GENERAL MAINTENANCE . . . . . . .. e C-1
EXPENDABLE SUPPLIES AND MATERIALS. . . . ... ... ... ..... D-1
ELECTRICAL SCHEMATICS . . . . . . . . e e E-1
ILLUSTRATED LIST OF MANUFACTURED ITEMS . . . .. .. ... .. F-1
ALPHABETICAL INDEX . . . . . . e e 1-1
MAINTENANCE INFORMATION INDEX . . . ... ... ... ... ...... MI-1



TM 9-2350-222-20-1-2

HOW TO USE THIS MANUAL.:

This manual is divided into chapters.

Chapters are by functional group code and are presented in same order as the RPSTL (Repair Parts
and Special Tool List).

Procedure indexes are on procedures that are four pages or more, and indicate how the procedure
is set up, i.e., disassembly, removal, cleaning and inspection, etc.

All references within this technical manual refer to page numbers.
Steps are numbered and are to be performed in that order.
Be sure to read all NOTES, WARNINGS, AND CAUTIONS.

Locator views are included wherever necessary. These will help you locate the item for which the
procedure is referencing.

Jagged circle ({:} bn locator (A) indicates a cutout and means the item is inside the vehicle.

A (~—~ symbol represents the outside surface (B) of a piece of equipment that cannot be shown in
its entirety.

Callouts are shown by a circle with a letter inside.
Locator arrows (C) are black and mechanical motion arrows (D) are white.

Broken leader arrow (---) indicates the item is either inside or under the vehicle and cannot be
seen.

TA141268
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HOW TO USE THIS MANUAL - Continued

Certain sections of the manual have detailed ‘how to use’ instructions at the beginning of the
section - for example, troubleshooting.

A maintenance information index is located in back of this manual. It is set up in alphabetical
order and maintenance function, for example, disassemble, clean, inspect, repair, remove, install,
assemble, and test.

An illustrated list of manufactured items, or better known as fabricated tools, is located in back of
this manual. It is nothing more than direction on how to fabricate tools that are listed throughout
the manual.
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CHAPTER 4

TROUBLESHOOTING

GENERAL

Troubleshooting is the step-by-step process of identifying, locating, isolating, and repairing equipment
malfunctions or breakdowns. This section contains instructions and information which will assist the
technician in troubleshooting the M728 hull. The Detailed Troubleshooting Procedures cover the most
frequent failures and a wide variety of other failures that can be identified and dealt with effectively,
using the information in this section.

CONTENTS Page
USER GUIDE 42
TROUBLESHOOTING SYSTEM INDEX
TROUBLESHOOTING SUBJECT INDEX
VEHICLE OPERATION SYMPTOM AND RESOURCE TABLE [4-25]
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TROUBLESHOOTING

NOTE
The TROUBLESHOOTING USER SHOTGUN
GUIDE which follows is presented in APPROACH

the same format as the detailed trou-
bleshooting procedure you will be
using to identify and correct the
trouble in the M728 vehicle.

Check the four key steps that make good
troubleshooting - (Troubleshooting without the
SHOTGUN APPROACH).

o Identify the trouble. ]

o Find the right troubleshooting procedure.

o Determine the test equipment, special tools, and
number of technicians needed to perform the N
troubleshooting procedure.

@ Use the detailed troubleshooting procedure to locate,
isolate, and repair the trouble.

—

USER GUIDE
APPROACH

NOTE

This line indicates the procedure is
continued on the next page.

TA141623
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TROUBLESHOOTING
USER GUIDE
(Continued)

NOTE

This line indicates the procedure is
continued from the previous page.

EQUIPMENT INSP ECTION AMD MAINTENANCE WORKSHEET

Xy e |
“yyessi T ivey T

el Cam e n

I NOY

Q.2350-212- 10

0 To identify the trouble spot, check DA Form 2404
filled out by the crew.

o Check what the crew has entered on DA Form 2404. }

PrESEVIE

o Question the crew to get as much information as ———— |

possible about the trouble — P R -

Example: o -
e Was the powerplant warning lamp on? - I

e Was the engine running? I R

e Did the other gages work? - _ ]

® Make sure there was no crew error in following
the Operator Procedure listed in
TM 9-2350-222-10

r——I—WARNING X z0s —

Do not attempt to operate the
vehicle if there is any chance the
trouble may harm personnel or
damage equipment.

(Example: Brakes do not Hold.)

I i

e If necessary, operate the vehicle to help identify the
trouble.

Now that you have an idea what the trouble is,
how do you find the right troubleshooting
procedure?

TA141624
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TROUBLESHOOTING
USER GUIDE
(Continued)

NOTE

The circled number at the top left
corner of each block is a step

g TPOUBLESHOOTING BYSTEM INDEX

S kAT A o s R A | TR

y
/ number.

* Powerplant, sis

K|
Check the TROUBLESHOOTING SYSTEM INDEX
to find the proper system/subsystem. )

* Generstor/Reguistor

e Turn to the TROUBLESHOOTING SYSTEM ‘l/‘ [ s ok v A m e Tame | YT
INDEX (page 4-20). _j

1

)
)
sg?
H
§l
l{;
B
H
zZ
z
z
=
x
L)

- ) P BSOS, PO, W s e A | T Py "
@ . ring ue 5y3l€m In wiiCil your urouvic occurs _I ’/ oo
» Druin Vatve
—l/ o Fue Exinguisher
e Find the subsystem in which your trouble occurs. « Qe parcuons
7 ’ —d Vehicle Lighiing (intaenal)
I u Vehicte Liging (axtemel
* Pertecope
i NOTE P S——
e Most troubleshooting -
procedures contain many - e

branches (paths).

low every

e You will not fo!
"

t
possible branc

The branch you follow ]

L ]
will depend on your
answer to each question | /
block. ] /
_="
i

e if your answer is no,

follow this branch. _[ / \
If your answer is yes,
follow this branch. .
; If you have trouble locatin II

Were you able to find the proper I . T

) the proper
system/subsystem in which your trouble system/subsystem, check

occurs? the TROUBLESHOOTING
SUBJECT INDEX.
r YES @ e See Step .
,4./ TA141625

1
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TROUBLESHOOTING
USER GUIDE
(Continued)

Mo Y

TROUSLESHOOTING SYSTEM INDEX

[SHICT T OrTRATIN S MFTOM ANT RESOURCE Tant} Fach a0 ]

O ;———————I y—
Find the right Troubleshooting Procedure. i

e Note the SYMPTOM and RE.SQURCE TABLE - e

llsted for the SYSTEM/SUBSYSTEM in which ~ « bt o

_— « Ganersior/Reguieion
your trouble occurs. = \.\nu ATOR NYMPTOM AND RESOURCH TARLE 1 PALE 42" ]
— -_—_‘;:’/
e Turn to the page number indicated for the above | 3 — , e
a FHind tha cama enhecvetam o pir trnpehe
w 4 131U LIV Jalllv JUuUI y ol Goe Parscuiste
Vohicle Ligheing (nternel)

e Check the symptom titles listed under this 71 Vo g e

subsystem until you find the one that describes « Povennas astr

your trouble.  maka Ganerser

l Have you found the proper symptom title? ( ‘\
ﬂ o

™ LB
VEHICLE OPERATION SYMPTOM AND RESOURCE TABLE

I L RESOURCES RIQUIRED
oo
s
Mllllull'l‘
AYMFTOM SO i
SUBSTIM symrtaM Tate jeaat] stee o CATED | NICIANS
HULL POWER CONHNULD Lo » 1
6 0 R p——
e v |
. . i
e g N |

T Notify your supervisor.

I ;
I7\ I

e Determine the test

e
FNERATOH REGS
u
u «
‘ ek
\ GAGE

=
e
\‘:.,

P —— " . '
 pe agrne rur i cxhee i , : |
pages read mmat (203 enginer ses1 X !

§

equipment, speciai toois
and number of I

techniclans required.

| o
r. See Step (13) .

TA141626
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TROUBLESHOOTING
He5RiRGRh =
FROM STEP ’ )

' TROUBLESHOOTING SUBJECT INDEX
] wmnis surriuaan | T o
If you cannot locate the proper e .
system/subsystem in the SYSTEM INDEX, find . i wT
an item listed in the TROUBLESHOOTING SNy
SUBJECT INDEX that pertains to your trouble. i
e Turn to the TROUBLESHOOTING SUBJECT ymm e i
INDEX (page 4-21). Ve orrRaTon .
e Check the subjects listed in this index until you RN .
find one that pertains to your trouble.
Can you find an item that pertains to your ey 8 »
trouble? e :
Ly 4 o

Notify your supervisor.

TA141627
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TROUBLESHOOTING
USER GUIDE

e 4 (Continued)

. I TROUBLESHGOTING SUSJELT iNDEX

I Find the right Troubleshooting Procedure. l

e Check the SYMPTOM and RESOURCE TABLE ™|
listed for the subject you have selected. ] :
e Note the symptom number(s) listed for your ] ]
subject. _j
e Turn to the page number indicated for the 7 -
SYMPTOM and RESOURCE TABLE. _ :
‘ ' 1
F
TA141628
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TROUBLESHOOTING
USER GUIDE
(Continued)

STEP CONTINUED .

VEMICLE OPERATION SYMPTOM AND RESOURCE TABLE
{Cantinued)

e Find the same symptom number(s).

e The title listed for this number is the symptom
title that describes your trouble.

L NOTE

I If there is more than one symptom
number listed, review the symptom
title for each number until you find
the title that describes your trouble.

1]

e Determine the test
equipment, special tools,
and number of

technicians required.

Notify your supervisor.

4-8 Change 4



TROUBLESHOOTING

USER GUIDE
FROM STEP (Continued)
OO,
]
’
i

Determine the test equipment, special tools,
and number of techniclians needed to perform
the troubleshooting procedure.

e Locate the RESOURCES REQUIRED columns.

TM 9-2350-222-20-1-2

—

e An (X) in column B indicates that you will need
test equipment. Either a multimeter or a STE/ICE
set can be used. You do not need both.

e An (X,*®) in column B indicates that the procedure
test should be performed with the STE/ICE set.
However, if a STE/ICE set is not available,
troubleshooting may still be accomplished by using
the alternate method provided in the Detailed
Troubleshooting Procedure.

o Check column C to determine if you will need
special tools.

@ Check column D to determine if you will need
fabricated tools.

] NOTE
o The numbers listed in column
C are reference code
numbers.
e If column C has a reference
code number listed, turn to
Chapter 3, Section 1 (page 3-1).

e Locate the same reference
code number in this section.
This code will indicate which
special tool is needed.

VEWICLE OPERATION SYMPTOM ANO RESOURCE TABLY
(Continuad)
Tl . RESOURCES REULIRED

o

! NUMBR
‘mnl\qllu‘ o

MuPIOM Nh ) TABRL | TheH

ALIYSTEM RYTIT R r.ml SULCE <Fvum CATED | NHaNy

3
N POWER CONUNULD A ‘ o ’ ¢

TA141630
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TROUBLESHOOTING
USER GUIDE

STEP @ CONTINUED (Continued)

- NOTE

e The numbers listed in
column D are figure

numbers.
iIf column D hae a figure

number listed, turn to
APPENDIX F (page F-1).
e Locate the same figure
number in this appendix.
This figure will indicate
which tabricated tool is
needed.

@ Check column E to determine how many technicians
are required to perform the procedure.

Now that you have identified the trouble; found the
right troubleshooting procedure; and obtained the
test equipment, special tools, and number of
technicians required: What Is the last step to good

troubleshooting?

4-10
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