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WARNING

CARBON MONOXIDE POISONING CAN BE DEADLY

CARBON MONOXIDE IS A COLORLESS, ODORLESS, DEADLY POISONOUS
GAS WHICH, WHEN BREATHED, DEPRIVES THE BODY OF OXYGEN AND
CAUSES SUFFOCATION. EXPOSURE TO AIR CONTAMINATED WITH CARBON
MONOXIDE PRODUCES SYMPTOMS OF HEADACHE, DIZZINESS, LOSS OF
MUSCULAR CONTROL, APPARENT DROWSINESS, AND COMA. PERMANENT
BRAIN DAMAGE OR DEATH CAN RESULT FROM SEVERE EXPOSURE.

CARBON MONOXIDE OCCURS IN THE EXHAUST FUMES OF FUEL-BURNING
HEATERS AND INTERNAL COMBUSTION ENGINES AND BECOMES
DANGEROUSLY CONCENTRATED UNDER CONDITIONS OF INADEQUATE
VENTILATION. THE FOLLOWING PRECAUTIONS MUST BE OBSERVED TO
ENSURE THE SAFETY OF PERSONNEL WHENEVER THE PERSONNEL
HEATER, MAIN, OR AUXILIARY ENGINE OF ANY VEHICLE IS OPERATED FOR
MAINTENANCE PURPOSES OR TACTICAL USE.

1. DO NOT operate heater or engine of vehicle in an enclosed area unless it is
ADEQUATELY VENTILATED.

2. DO NOT idie engine for long periods without maintaining ADEQUATE
VENTILATION in personnel compartments.

3. DO NOT drive any vehicle with inspection plates, cover plates, or engine
compartment doors removed unless necessary for maintenance purposes.

4. BE ALERT at all times during vehicle operation for exhaust odors and
exposure symptoms. If either are present, IMMEDIATELY VENTILATE
personnei compartments. If symptoms persist, remove affected personnel
from vehicle and treat as follows: expose to fresh air; keep warm; DO NOT
PERMIT PHYSICAL EXERCISE; if necessary, administer artificial
respiration.

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS
ADEQUATE VENTILATION.

WARNING

® Do not operate ejector when personnel are in bowl. Do not work in bowl
uniess ejector lock is engaged. Failure to comply may result in severe injury
to personnel.

® Do not stand or work in bowl area unless ejector lock is engaged. Do not
stand in bowl to observe roller guide travel. Failure to comply may result in
severe injury to personnel.

¢ Do not work under vehicle unless hull is blocked and apron lockpins are
installed. Failure to comply may result in severe injury or death to personnel.
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WARNING - CONTINUVED

® Do not stand or work under raised apron and dozer assembly unless apron
lockpins are installed. Failure to comply may result in severe injury or death
to personnel.

®  Block track or roadwheels when parking brake is released or when steer unit
brake levers are disconnected, or when track is disconnected. Vehicle can
roll causing damage to equipment, severe injury, or death to personnel.

®  The NBC system of the M9 ACE will not protect against carbon monoxide.
Failure to take necessary precautions may result in severe injury to
personnel or death.

®  The NBC protection filters use a type of carbon that contains Chromium VI.
This is a known carcinogen; do not inhale or swallow. Damaged or unusable
filters are classified as hazardous waste.

~ Do not throw away damaged or unusable filters as trash.

— Turn in damaged or unusable filters to your hazardous waste manage-
ment office or Defense Reutilization and Marketing Office (DRMO).

Filters are completely safe to handle and use if they are not damaged in
such a way that carbon leaks from them. If carbon does leak, use protection
such -as a dust respirator to cover nose and mouth and put carbon in a
container such as a self-sealing plastic bag; turn it in to the hazardous waste
management office or DRMO. Disposal of hazardous waste is restricted by
law. Violation is subject to criminal penalties.

® |f NBC exposure is suspected, all air filter media should be handled by
personnel wearing protective equipment. Consult your unit NBC officer or
NBC NCO for appropriate handling or disposal instructions.

g DS2 is combustible. DS2 can also severely burn the skin, cause blindness,
or deteriorate the battle dress and chemical protective overgarments. Do not
use DS2 near an open flame, in confined spaces, or allow it to touch skin or
clothing. Personnel handling DS2 must wear protective clothing and eye
protection.

®  Fuel is a combustible material. Do not smoke or allow sparks or open flames
into areas where fuel is present. Failure to comply may result in severe
injury or death to personnel.

®  Prolonged breathing of fuel vapors can be fatal. If eyes or skin become
irritated by fuel, flush with water.

®  Drycleaning solvent is flammable and will not be used near open flame. A
fire extinguisher will be kept nearby when the solvent is used. Use only in
weli-ventilated areas. Failure to comply may result in damage to equipment
or injury to personnel.

®  Radiator and related components may be very hot. Do not work on cooling
system until it is cool. Failure to comply may result in severe injury to
personnel.
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WARNING - CONTINUED

Under no circumstances should any cover or grille leading to the engine
compartment be opened when a fire exists. Failure to comply may result in
severe injury to personnel.

Remove all jewelry, ID tags: bracelets, etc. If jewelry or disconnected
battery ground cable contacts positive battery terminal, a direct short will
result, causing instant heating of tools, tool damage, battery damage, or
battery explosion. Failure to comply may result in severe injury to personnel.

Do not smoke, have open flames, or make sparks around batteries. Failure
to comply may result in severe injury to personnel.

Electrolyte is extremely harmful. Always wear goggles and rubber gloves
when performing battery maintenance. Failure to comply may result in
severe injury to personnel.

Always wear leather gloves when handling wire rope. Never allow wire rope
to run through hands. Failure to comply may result in severe injury to
personnel.

Stand clear of wire rope. Should wire rope break or snap loose, severe injury
or death to personnel may result.

Wear safety goggles when using hammer with driftpin or track pin. Failure to
comply may result in injury to personnel.

Engine speed must be at least 1,000 rpm for bilge pump to discharge water.
Failure to comply may result in damage to equipment or injury to personnel.

Antenna adds an extra 9-1/2 ft (2.9 m) to the vehicle clearance. Always
check the area to be worked in for powerlines, their height, and power poles
or towers. Do not stop your vehicle under powerlines. If you are not sure the
antenna will clear a powerline, stop before you get too close to the powerline
and either tie down the antenna or remove antenna sections to make sure
you can proceed safely. Failure to comply may result in damage to
equipment or injury to personnel.

Compressed air can injure you and others. Do not aim compressed air
hoses at anyone. Do not use more than 30 psi (207 kPa). Always wear
goggles.

High pressure is present in the M9 hydraulic system. Do not disconnect any
hydraulic system component uniess hydraulic system pressure has been
relieved. Ensure each of the hydraulic control levers is moved several times
through all positions, and the hydraulic tank dipstick is slowly loosened to
relieve pressure. Failure to comply may result in severe injury to personnel,

Transmission shifting lines are pressurized. Do not disconnect lines, fittings, or
accumulator unless transmission shift control valve pressure has been relieved.
Discharge transmission shift accumulator by moving shift contro! lever through
all forward and reverss ranges several times, with engine off. Failure to comply
may resuit in severe injury to personnel.

Change 1 c
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d

Change 1

WARNING - CONTINUED

Driver's hatch assembly weighs 900 Ib (409 kg); hatch cover weighs 200 Ib
(91 kg). Do not put hands or feet under hatch assembly while lifting. Ensure all
lifting devices and workstands can support at least 900 Ib (409 kg). Failure to
comply may result in severe injury or death to personnel.

Dozer blade weighs 585 b (265 kg). Ensure it is securely supported before
removing outer pivot pins. Failure to comply may result in severe injury to
personnel.

Ejector assembly weighs 500 Ib (227 kg). Keep feet and hands from under
ejector assembly while lifting or moving. Failure to comply may resuit in severe
injury or death to personnel.

Ejector cylinder weighs 325 Ib (148 kg). Support ejector cylinder before
disconnecting or removing. Failure to comply may result in severe injury to
personnel.

Support hatch cover while removing springs. Hatch cover weighs 200 ib (91 kg)
and can cause serious injury if dropped on hands, arms, or feet.

Support apron cylinder while removing or installing. Apron cylinder weighs 85 Ib
(39 kg) and can cause serious injury if dropped on hands or feet.

Use caution when lifting batteries. Each battery weighs 72 Ib (33 kg). Failure to
comply may result in damage to equipment or injury to personnel.

Ensure feet are firmly planted on a level surface and use a helper when
removing track retainers or armor plate. Some armor plates weigh 50 Ib
(23 kg). Track retainers weigh 60 Ib (27 kg). Failure to comply may result in
severe injury to personnel.

Support radio box during removal so it will not drop. Radio box weighs over
50 Ib (23 kg) and can injure personnel if dropped.

Do not work on smoke grenade launcher system unless smoke grenades are
removed from dischargers (TM 5-2350-262-10) and negative battery cables
have been disconnected. Failure to comply may result in severe injury to
personnel.

Personnel must stand clear during lifting operations. A swinging or shifting load
may result in injury to personnel.

Do not lift apron and dozer assembly with dozer blade attached unless dozer
lockpins are installed. Failure to comply may result in severe injury or death to
personnel.

Do not work on heater system unless engine coolant is cool. Hot engine
coolant can cause serious burns.

Wear face shield or goggles for eye protection when removing, cleaning, or
installing seal. Failure to comply may result in injury to personnel.

Do not stand between ejector and ejector cylinder while performing ejector leak
checks. Failure to comply may result in severe injury to personnel.
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WARNING - CONTINUED

Air system contains high pressure. Do not disconnect any air system hose,
tube, or fitting unless air pressure has been relieved. Fallure to comply may
result in severe injury to personnel.

Do not breathe fire extinguisher vapors. Failure to comply may result in injury to
personnel.

Air system must be pressurized and parking brake engaged during reverse
pressure tests. Failure to comply may result in damage to equipment and injury
to personnel.

Do not stand directly behind vehicle or directly in front of vehicle when
positioning jack stands. Failure to comply may result in severe injury or death to
personnel.

Before performing any hydraulic troubleshooting in the bowl, move the ejector
forward and disable it by disconnecting the ejector cylinder or by engaging the
ejector lock. Failure to comply may result in severe injury to personnel.

Hot coolant can cause severe burns. Do not open radiator cap access cover or
remove cap until coolant gauge reads in bottom one-quarter of green zone.
Failure to comply may result in severe injury to personnel.

Do not use inclinometer as a step. Failure to comply may result in damage to
equipment and injury to personnel.

Hull access covers may be heavier than they appear due to accumulation of
fluid and dirt. Take extra precautions when removing access covers. Failure to
comply may result in injury to personnel.

Hot engine and engine components can cause severe bums. Do not work on
engine or engine components unless engine is cool. Failure to comply may
result in injury to personnel.

Do not disconnect accelerator and throttle linkage without disconnecting retum
springs first. Failure to comply may result in damage to equipment or injury to
personnel.

Spilled hydraulic oil is very slippery. Use caution when entering or working in
bowl area. Wipe up any spilled oil immediately. Failure to comply may result in
severe injury to personnel. ,

Keep hands from ejector cylinder when hydraulically moving cylinder to align
eye of cylinder for installation. Failure to comply may result in severe injury to
personnel.

Do not work under vehicle or on track retainers uniess hull is blocked or vehicle
has settled on bump stops. Failure to comply may result in severe injury to
death to personnel.

Vehicle brakes will not hold vehicle when track is disconnected. Block
roadwheels before working on vehicle when track is disconnected. Failure to
comply may result in damage to equipment and severe injury or death to
personnel.
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WARNING - CONTINUED

® |t winch operates erratically, appropriate troubleshooting steps and repairs
should be performed immediately. Failure to comply may result in damage to
equipment or severe injury to personnel.

®  Keep hands and tools away from moving parts. Failure to comply may resutt in
injury to personnel.

® Do not touch coils on condenser. Coils may become hot enough to bum you.
Failure to comply may resutlt in injury to personnel.

®  MCS unit will not filter out carbon monoxide. If using vehicle exhaust as a warm
air supply, do not breathe outlet air. Run unit for at least 15 minutes after
vehicle exhaust has been stopped to clear system. Failure to comply may result
in severe injury or death to personnel.

®  Ensure hydraulic pressure is relieved after ejector cylinder is pushed forward.
Pressure may build up and cause the ejector to retract.Failure to comply may
result in severe injury to personnel.

®  Transmission lines contain hot oil under pressure when hot.Do not disconnect
hoses, tubes, or fittings unless oil is cool and pressure has been relieved.
Failure to comply may result in severe injury to personnel.

®  Hot exhaust system can cause serious burns. Do not work on or near hot
exhaust system components uniess exhaust system is cool. Failure to comply
may result in injury to personnel.

®  Ensure stop is in locked position to prevent any movement of ejector control
valve plunger, or ejector can move. Failure to comply may result in severe
injury to personnel.

®  High-pressure nitrogen gas is used in this equipment. Keep hands and face
away from valves and hose ends. Failure to comply may result in severe injury
to personnel.

® Do not breathe nitrogen gas. Failure to comply may result in death to
personnel.

®  Hot hydraulic oil can cause serious burn. Pump and fittings must be cool to
touch before working on hydraulic system. Failure to comply may result in
severe injury to personnel.

®  Ethyl etheris highiy combustible. Do not work on start-aid system in presence
of sparks or open flame. Failure to comply may result in severe injury to
personnel.

®  Parts inside shell can fly out is not held securely during disassembly. Failure to
comply may result in injury to personnel.

® Do not adjust fan belt tension with vehicle engine running. Fan blades can
strike hands or tools. Failure to comply may result in damage to equipment or
injury to personnel.

®  Spring is under tension. Relieve tension slowly. Failure to comply may result in
injury to personnel.
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WARNING - CONTINUED

Hot oil can cause serious burns. Ensure transfer case is cool before
disconnecting any tubes or hoses. Failure to comply may result in severe injury
to personnel.

Hot oil can cause serious bums. Do not work on scavenger pump filter unless
oil and filter are cool. Failure to comply may result in severe injury to personnel.

Do not operate parking brake lever when personnel are working on parking
brake linkage or bracket. Failure to comply may result in severe injury to
personnel.

Waear face shield or goggles for eye protection when using wire brush. Failure
to comply may result in injury to personnel.

g (h blank)
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C-4
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 4 WASHINGTON, D.C., 27 JULY 2007
UNIT MAINTENANCE MANUAL
ARMORED COMBAT EARTHMOVER
(ACE), M9
(NSN 2350-00-808-7100)

TM5-2350-262-20-1, 3 January 1997 is changed as follows:
1. Remove old pages and insert new pages as indicated below.
2. New or changed material is indicated by a vertical bar in the margin.
3. Added or revised illustrations are indicated by a vertical bar adjacent to the illustration.
RemovePages Insert Pages
None [Aand Bl
i and ii [hnf i
ix through xiv [ix fhrough xiv]
1-1and 1-2 % and 1-2]
1-5 through 1-10 1-5|through
1-17 and 1-18 [1-17]and[1-1§]
2-3 through 2-6 [2-3 through[2-6]
2-11 and 2-12 and[2-12|
2-17 through 2-22 2j_17_|throuh
3-1and 3-2 3- an
3-83 through 3-88 througH 3-8§|
3-91 and 3-92 [3-971and3-92|
3-97 and 3-98 3-97/and 3-98]
3-105 through 3-110 3-105]through
3-115through 3-118 [3-115through[3-118]
None (3-123.2Blank)
3-123 through 3-128 through[3-128|
3-157 and 3-158 [3-157]and[3-15§
3-171 through 3-178 through[3-178§]
3-305 and 3-306 [3-305|and[3-306]
3-325 (3-325.1 through 3-325.8 Deleted) and 3-326 [3-325] (3-325.1 through 3-325.8 Deleted) and 3-326|
3-327 and 3-328 [3-327]and 3-328)
3-333 through 3-342 [3-333 through[3-342]

Distribution Statement A: Approved for public release; distribution is unlimited.
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Remove Pages

3-343 through 4-359(3-346 through 3-359 deleted)

4-15 through 4-18 (4-19 and 4-20 deleted)

4-23 and 4-24

4-29 through 4-32

4-65 and 4-66

4-99 and 4-100

4-139 through 4-140

4-145 through 4-148

4-151 and 4-152

4-159 and 4-160

4-163 and 4-164

4-171 and 4-172

4-175 and 4-176

4-189 and 4-190

4-199 (4-199.1 through 4-199.10 deleted)
through 4-212.4

4-217 and 4-218

4-257 through 4-262

4-271 and 4-272

4-291 and 4-292

2-295 and 4-296

4-355 through 4-358

4-363 through 4-364

4-375 through 4-378

4-393 through 4-396 (Blank)
INDEX 1 through INDEX 10

[4-23/and[4-24
[4-29 throughl4

Insert Pages

3-343|through|4-359| (3-346 through 3-359 deleted)
through[4-18](4-19 and 4-20 deleted)

32

[4-65 and[4-66

[4-99] and[4-100
4-139 through{4-140
4-145 through|4-148
[4-151] and[4-152

[4-159 and[4-160)
[4-163 and[4-164
[4-171 and[4-172|
[4-179 and[4-176]

[4-189 and[4-190
(4-199.1 through 4-199.10 deleted)
through[4-212.4
4-217 and[4-218|

4-258] through[ 4-260]
|4 271 and|4-272|
[4-291 and[4-292
[4-295]and[4-296]
[4-355 through 4358

[4-363]through[4-364

[4-375 through[4-378
through 4-396 (Blank
INDEX 1|through|INDEX 10

File this sheet in the front of the publication for reference purposes.



By Order of the Secretary of the Army:

GEORGE W. CASEY, JR.
General, United States Army
Official: Chief of Staff

Z

JOYCE E. MORROW
Administrative Assistant to the

Secretary of the Army
0713802

Distribution:

To be distributed in accordance with the initial distribution number (IDN) 371272,
requirements for TM 5-2350-262-20-1.
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c-3
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 3 WASHINGTON, D.C., 27 March 2000

UNIT MAINTENANCE MANUAL
ARMORED COMBAT EARTHMOVER
(ACE), M9
(NSN 2350-00-808-7100)

TM 5-2350-262-20-1, 3 January, 1997 is changed as follows:

1. Remove old pages and insert new pages as indicated below.
2. New or changed material is indicated by a vertical bar in the margin.

3. Added or revised illustrations are indicated by a vertical bar adjacent to the illustration.

Remove Pages Insert Pages

Cover Cover

Change 2 List of Effective Pages =~ Change 3 List of Effective Pages
i through xiii (Blank) i through xiv
1-3through 1-12 1-3through1-12
1-15and1-16 1-15and1-16

1-19 through 1-22 1-19 through 1-22
2-7 through 2-10 2-7 through 2-10
2-13and 2-14 2-13and 2-14

2-19 through 2-24 2-19 through 2-24
2-27 and 2-28 2-27 and 2-28

2-39 and 2-40 2-39 and 2-40

3-7 and 3-8 3-7 and 3-8
3-15and 3-16 3-15 and 3-16

3-25 and 3-26 3-25 and 3-26

3-33 through 3-38 3-33 through 3-38
3-57 and 3-58 3-57 and 3-58

3-71 and 3-72 3-71 and 3-72

3-77 and 3-78 3-77 and 3-78

3-81 and 3-82 3-81 and 3-82

3-101 and 3-102 3-101 and 3-102
3-105 and 3-106 3-105 and 3-106
3-111 through 3-114 3-111 through 3-114
3-123 and 3-124 3-123 and 3-124
3-127 through 3-132 3-127 through 3-132
3-135 through 3-138 3-135 through3-138
3-143 and 3-144 3-143 and 3-144
3-147 and 3-148 3-147 and 3-148
3-151 through 3-156 3-151 through 3-156
3-161 and 3-162 3-161 and 3-162
3-169 through 3-176 3-169 through 3-176
3-179 and 3-180 3-179 and 3-180
3-283 through 3-325.3 3-283 through 3-325.3
3-327 through 3-346 3-327 through 3-346

Approved for public release; distribution is unlimited.

File this sheet in the front of the publication for reference purposes.

Page 1 of 2
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Remove Pages

4-3through4-8
4-11through4-14
4-33 and 4-34

4-37 and 4-38

4-65 through 4-68
4-89 through 4-94
4-101 through 4-116
4-119 through 4-132
4-137 and 4-138
4-141 and 4-142
4-149 and 4-150
4-153through4-156
4-167 and 4-168
4-189 through 4-198
4-199.10through 4-202
4-205 and 4-206
4-211 through 4-214
4-221through 4-224
4-227 and 4-228
4-239through 4-248
4-257 through 4-262
4-265 through 4-274
4-291 through 4-296
4-299 and 4-300
4-311 through 4-314
4-323 through 4-326
4-353 and 4-354
4-375 through 4-378
4-381 and 4-382

Insert Pages

4-3through4-8
4-11through4-14
4-33 and 4-34

4-37 and 4-38

4-65 through 4-68
4-89 through 8-94
4-101 through 4-116
4-119 through 4-132
4-137 and 4-138
4-141 and 4-142
4-149 and 4-150
4-153through 4-156
4-167 and 4-168
4-189 through 4-198
4-199.10through 4-202
4-205 through 4-206
4-210.1 through 4-214
4-221through 4-224
4-227 and 4-228
4-239through 4-248
4-257 through 4-262
4-265 through 4-274
4-291 through 4-296
4-299 and 4-300
4-311 through 4-314
4-323 through 4-326
4-353 and 4-354
4-375 through 4-378
4-381 and 4-382

4-385 through 4-396 (Blank) 4-385 through 4-396 (Blank)
INDEX 1 through INDEX 10 INDEX 1 through INDEX 10
Back Cover Back Cover

By Order of the Secretary of the Army:

ERIC K. SHINSEKI
General, United States Army
Chief of Staff

Official:

JOEL B. HUDSON

Administrative Assistant to the
Secretary of the Army
0001304

DISTRIBUTION: To be distributed in accordance with the Initial Distribution Number (IDN) 371272,
requirements for TM 5-2350-262-20-1.
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C-2
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 2 WASHINGTON, D.C., 30 June 1999

UNIT MAINTENANCE MANUAL
ARMORED COMBAT EARTHMOVER
(ACE), M9
(NSN 2350-00-808-7100)

TM 5-2350-262-20-1, 3 January, 1997 is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by a vertical bar in the margin.

3. Added or revised illustrations are indicated by a vertical bar adjacent to the illustration.

Remove Pages

iandii

vii and viii

ix thru xiv (Blank)
1-5thru 1-10
1-17 and 1-18

1-23 and 1-24 (Blank)

2-17 thru 2-20

3-121 and 3-122
3-125 thru 3-128
3-139 and 3-140
3-149 and 3-150
3-171 and 3-172
3-175thru 3-178
3-281 thru 3-284
3-325 and 3-326
4-65 and 4-66

4-137 thru 4-140
4-157 thru 4-160
4-199 and 4-200

Insert Pages

List of Effective Pages

i and i

vii and viii

ix thru xiv (Blank)
1-5 thru 1-10
1-17 and 1-18

1-23 and 1-24 (Blank)

2-17 thru 2-20

3-121 and 3-122
3-125 thru 3-128
3-139 and 3-140
3-149 and 3-150
3-171 and 3-172
3-175 thru 3-178
3-281 thru 3-284
3-325 thru 3-236
4-65 and 4-66

4-137 thru 4-140
4-157 thru 4-160
4-199 thru 4-200

INDEX 1 thru INDEX 10 (Blank) INDEX 1 thru INDEX 10

Approved for public release; distribution is unlimited.

File this sheet in the front of the publication for reference purposes.

Page 1 of 2
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By Order of the Secretary of the Army:

DENNIS J. REIMER
General, United States Army
Chief of Staff

Official:

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

Distribution:

To be distributed in accordance with the Initial Distribution Number (IDN) 371272,
requirements for TM 5-2350-262-20-1.

Page 2 of 2
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CHANGE HEADQUARTERS

DEPARTMENT OF THE ARMY
NO. 1 WASHINGTON, D.C., 16 November 1998

UNIT MAINTENANCE MANUAL
ARMORED COMBAT EARTHMOVER
(ACE), M9
(NSN 2350-00-808-7100)

TM 5-2350-262-20-1, January, 1997 is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by & vertical bar in the margin.
3. Added or revised illustrations are indicated by a vertical bar adjacent to the lilustration.

Remove pages

candd

i through iv

vil through xiil
(v blank)

1-1 through 1-4

1-9 and 1-10

2-1 through 2-6

2-11 and 212

2-19 through 2-22
3-79 and 3-80
3-123 through 3-128
3-147 and 3-148
3-157 through 3-160
3-173 through 3-280

8-331 and 3-332
4-1and 4-2

4-13 and 4-14
4-17 through 4-20

457 through 4-64

4-141 through 4-144

Insert pages

candd

Ithrough iv

vii through xdil
(xiv blank)

1+1 through 1-4

1-9 through 1-10.1
(1-10.2 blank)

2-1 through 2-6
2-11 and 2-12

2-19 through 2-22
3-79 and 3-80
8-123 through 3-128
8-147 and 3-148
8-157 through 3-160

3-173 through 3-180
(3-181 through 3-280

deleted)
8-331 and 3-332

4-1 and 4-2
4-13 and 4-14

4-17 and 4-18 (4-19 and

4-20 deleted)
4-57 and 4-58 (4-59

through 4-64 deleted)

4141 through 4-144

Remove pages

4-153 through 4-156
4-199 and 4-200
4213 and 4-214
4-239 and 4-240
4-243 and 4-244

4-245 through 4-248

4-261 through 4-264
4-289 and 4-290
4-295 and 4-296
4-299 through 4-302
4-311 and 4-312
4-317 through 4-322

4-323 through 4-326
4-353and 4-354
4-383 and 4-384

4-393 and 4-394

INDEX 1 through INDEX 9
(INDEX 10 blank) -

Sample DA Form 2028-2
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HOW TO USE THIS MANUAL

This manual describes the unit maintenance tasks and procedures for the M9, Armored Combat Earth-

mover. Before performing any work on the M9, you should become thoroughly familiar with this manual, its
content, organization, and features.

OVERVIEW

This manual is organized by chapters, sections, and appendixes. A summary of the organization of this

manual, by major divisions, follows:

Hiv

Front cover index provides quick reference to chapters, sections, and appendixes that you will use often.

WARNINGS ~ All warnings must be observed while you work on or around the M9. Warnings are listed in
the front of this manual, and repeated throughout the manual where they apply.

Table of Contents — The contents of the chapters and appendixes are listed.

Chapter 1 — This chapter contains general information about the M9. It also shows and describes major
components and lists specific data to assist you when performing unit maintenance tasks.

Chapter 2 — This chapter describes services and inspections that must be performed at the unit level, such
as services you must perform upon receipt of the vehicle, and preventive maintenance checks and services.
Other sections contain painting and restenciling of markings, general repair and cleaning methods, general
hydraulic system repair methods, general quick-disconnect repair methods, general hull repair procedures,
and battery box insulation replacement and battery service.

Chapter 3 — This chapter outlines troubleshooting of the M9 and its systems. It includes a troubleshooting
index, by symptom and system, and procedures on how to'use the STE/ICE-R components while
troubleshooting. The STE/ICE-R CI Engine GO NO-GO chain test procedures are also contained in this
chapter.

Chapter 4 — This chapter contains step-by-step instructions for doing the maintenance tasks. Each system of
the M9 has its own section within the chapter, and any special tools, equipment, or supplies required for a
task are listed.

Appendix A - This appendix lists Army regulations, forms, field manuals, technical manuals, and other
publications referenced in this manual and which apply to unit maintenance of the M9 ACE.

Appendix B — This appendix contains the Maintenance Allocation Chart (MAC) for the M9.

Appendix C - This appendix lists and illustrates special tools and equipment you will need to perform unit
maintenance on the M9.

Appendix D - This appendix lists the expendable/durable supplies and materials you will need to perform
unit maintenance on the M9.

Appendix E - This appendix illustrates and describes manufactured items you will need to perform unit
maintenance on the M9.

Appendix F - This appendix lists torque limits and describes the proper method of tightening fasteners.
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Appendix G - The vehicle hydraulic system and electrical system schematic diagrams for the M9 are contained
in this appendix.

Appendix H - This appendix lists the proper charges at ambient air temperatures for the main hydraulic and
the actuator accumulators.

Index - The index is an alphabetical listing of the contents of this manual.

Back Cover - The inside back cover contains a metric conversion table.

USING THE MANUAL ON THE JOB

Find the task or component/part to be replaced or repaired by using the list of tasks[(p vil) or the
index (p[Index 1], then turn to the page listed for that task or component/part.

Read the INITIAL SETUP procedures, and gather the necessary items and personnel. Pay
attention to the warnings. The INITIAL SETUP sheet is described on[page vl

TROUBLESHOOTING TASKS
Note
For specific hydraulic troubleshooting symptoms not found in this manual, refer to TM 5-
2350-262-3.

Find the problem in the alphabetical symptom index[(p 3-124) or the symptom index, by system[(p 31
[126), then go to the page listed for that malfunction.

Perform the test or inspection required for that malfunction, then go to the page listed of the correcrive
action.
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Ll A

© ® N O o

10.

11.

12.

B vi

<> HYDRAULIC SUSPENSION HOSE ASSEMBLY
REPLACEMENT

@ This task covers:
a. Removal

b. instalistion

INITIAL SETUP
@-——‘Tools: Relerance: - < s ,

5180-00-177-7033 Yool Kit, General L0 5-2350-262-12
Machanic's: Automotive

Special Tools:
ke Page 3-191 Inboard Hydraulic
Wrench Set, 5120-01-302-4387 Valve Bank Power
Crowfoot System Failure
Plug, 5120-01-222.7934 Page 3-194 Outboard Hydraulic

Hydraulic Tank Valve Bank Power

System Fallure
< : >—-——->Matarms:
= Equipment Condition; - < 11 )

Caps and Plugs itam 8

Appendix D Condition
Reterence Description
Lubricating Ol item 23
" Appendix D T™ -2350-262-10 Ejector Forward
Tiedown Strap item 29 Page 2-28 Hydrautic Pressure

Ralieved

Appendix D
Parts: Page 4-376 Hull Access
283 Covers Removed
Packing (As Req.
ng (As Rea.) General Safety Instructions: —@
@—-’ Parts Referance:

TM5.2350-262-24P  Group AR WARNING
irad: High prassure is present in the M9

Parsonnel ired: hydrasic sy Do ot di
Construction Equipment Repail 8510 any hydraulic system component
Equi rer 62 unless hydraulic system pressure has

been relieved. After hydraulic system
pressure has been relieved, wait at
least four minutes before discon-
necting any hose or fitting.

TITLE - This is the name of the task.
TASKS - This lists all the maintenance actions included in the task.
TOOLS - These are the tools and equipment you will need to perform the task.

SPECIAL TOOLS ~ These are special tools you will need to complete the task. If no special tools are
required, this heading will not be used. If not readily available, it will be necessary to requisition special
tools (before starting the task) using the data supplied in TM 5-2350-262-24P, the repair parts and
special tools list, for this level of maintenance. A list of special tools is located in appendix C in TM 5-
2350-262-20-2.

MATERIALS ~ These are the supplies you will need to perform the task.

PARTS ~ [f parts are required, they are listed here by nomenclature.

PARTS REFERENCE — To be referred to for parts requisition data.

PERSONNEL REQUIRED ~ These are the personnel required to perform the task.
REFERENCES - These are the other technical publications you will need to perform the task.

TROUBLESHOOTING REFERENCES - These are troubleshooting tasks designed to assist you in
determining which component or item is defective.

EQUIPMENT CONDITION ~ This is the condition the vehicle must be in before you start the task.
Other tasks that must be performed first are listed by page number reference to this manual or the
publication number if another manual is required.

GENERAL SAFETY INSTRUCTIONS - These are the safety precautions that you must observe while
performing the task.
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- TROUBLESHOOTING TASKS

Find the problem in the alphabetical symptom index (p 3-124) or the symptom index, by system (p 3-126),
then go to the page listed for that malfunction.

Perform the test or inspection required for that matfunction, then go to the page listed for the corrective
action.
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LIST OF TASKS

Maintenance tasks included in this manual are listed below and on the following pages. Use the table
of contents for page reference by chapter and section, and use the alphabetical index for page cross reference
to tasks by component/part name.

GROUP AA, ACCELERATOR INSTALLATION (Section I)
Accelerator and Throttle Linkage AdJUSIMENT ...........ccouiiiiiiiie e e
Accelerator and Throttle Linkage Replacement and Repair .........ooooviiiiiiiiiiiiii e ....4-6|
GROUP AB, AIR SYSTEM (Section II)
Air Lines and Fittings RePIaCEMENT .........oeeiiiiiiii e e e e e e e e e e e reereeaaeeeean 4-14
Deleted
Brake Chamber Replacement and AdjUSTMENt .........c...coueiiiuieiiiciie e
Air Reservoir REPIACEMENT .....cooi ittt e e st e e e e s snbe e e e e e sabeeeeeeaan ... 4-24
Air Compressor Governor AQJUSIMENT ..........c.iiiuiiiiie et ettt eereeeaneas
Air Compressor Governor ReplacemeENnt .........o it ... 4-30
Trailer Brake Coupling and Valve Replacement ............eoii it ... 4-32
Service Brake Valve ReplaCement ... .. ...t ... 4-34
Trailer Brake Valve ReplaCemeEnt ...... ..o ittt ee e e e ... 4-37
GROUP AD, ARMOR INSTALLATION (Section IlI)
Exterior Armor Plates Replacement ...t
Liquid Container Brackets Replacement and Repair ..........ccoooiuuieieiiiiiieee e cseeee e s svieee e s seeeeee e haees 4-43
GROUP AF, BRAKE CONTROL INSTALLATION (Section 1V)
Parking Brake Lever and Cable AdJUSIMENT ..........c.coveeeeieeieeeeeeeeeeeeeeee et ee et te e e naeeaeerea [...4-46
Parking Brake Lever and Cable Replacement .........cocoiiciiiiei it e e e e e 4-49
Brake Linkage and Bracket Replacment and REPaiir ...........c.ccveeiveeuevieiiieiieieeiereeeeeeeeve e [..4-54
GROUP AG, DRIVER’S CANOPY AND WINDSHIELD INSTALLATION (Section V)
Deleted
GROUP AJ, ELECTRICAL INSTALLATION (Section VI)
Starter Cable RePIACEMENT ..........ccuei et e e et e et eete e eteeeeaeeeaeeeneeeeneeens
STE/ICE-R Interface Resistor Box Replacement....... ..o ....4-69
STE/ICE-R Shunt ReplacemeENnt ....... ..ottt e e e et e e e s enreeeaeeenneeas
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CHAPTER 1
INTRODUCTION

Section . GENERAL INFORMATION

SCOPE

Type of Manual: Unit Maintenance
Model Number and Equipment Name: M9, Armored Combat Earthmover

Purpose of Equipment: A combat engineer vehicle used for dozing, grading, hauling, and defilade preparation.

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment and maintenance will be those
prescribed by DA Pam 738-750, The Army Maintenance Management System (TAMMS).

CALIBRATION

Torque wrenches and multimeters require calibration before use. See TB 43-180 for calibration
requirements for torque wrenches. See TB 9-6625-2147-35 for calibration requirements for multimeters
AN/PSM-45, Simpson model 160, and TS-352 B/U.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

When the tactical situation requires that Army materiel be abandoned, refer to TM 750-244-6, Procedures
for Destruction of Tank-Automotive Equipment to Prevent Enemy Use.

PREPARATION FOR STORAGE OR SHIPMENT

Instructions for storage and shipment are found in TM 55-2350-262-14, Transportability Guidance, Armored
Combat Earthmover, M9 (NSN 2350-00-808-7100).

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR'S)

If your M9 ACE 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 your equipment. Let us know why you don't like the design. Put it on an SF 368
(Quality Deficiency Report). Mail it to:

Commander

U.S. Army Tank-automotive and Armaments Command
Attn: AMSTA-TR-E/MPA

Warren, MI 48397-5000

1-1



TM 5-2350-262-20-1

Section ll. EQUIPMENT DESCRIPTION AND DATA

SCOPE

This section contains information that is useful when performing unit level maintenance tasks on the MS. The
following information is provided in this section:

® Equipment Characteristics, Capabilities, and Features
® location and Description of Major Components
® Equipment Data

® Safety, Care, and Handling

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

The M9 ACE is an armored, combat earthmover, used for:
® Dozing.
® Rough grading.
® Excavating.
* Hauling.
® Scraping.
It is a multi-purpose vehicle, and can be used as:
® Anearth hauler.
® A cargo carrier.
* Aprime mover.
Some of the M9 capabilities are:

* Travels on land up to 30 mph (48 km/h).
Deleted

* Climbs up to 60 percent grades

* Drawbar pull of up to 31,000 Ib (14,074 kg) at 1.5 mph (2.4 km/h).
* Winch pull of up to 35,000 Ib (15,890 kg).

1-2 Change 4
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The features of the M9 are:

® Full tracked.

® Alrtransportable.
* Highly mobile.
_® Armored.

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

e e o "
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(1) APRON AND DOZER ASSEMBLY. Used for earthmoving operations. Can be raised or lowered to load or
unload material or cargo.

(2) HEADLIGHTS. Provide light for night driving. Includes blackout and Infrared lights.

(8) EJECTOR. Moves back and forth in bowl to discharge material, to load or unload palietized cargo, ang to
fold the dozer blade.

(4) FLOODLIGHTS. Provide light for night operations.
(5) Deleted

(6) THAC&( RETAINERS. Keep tracks on sprockets, when suspension Is lowered, for earthmoving
operations.

(7) APRON CYLINDER. Ralises and lowers apron and dozer assembly (one on each side).

(8) .TRACK WEAR PLATES. Replaceable steel plates keep track from wearing welded parts on the
aluminum hull. ' . '

() APRON AND DOZER EXTENSIONS. Provide larger working surface for apron and dozer assembly. May
be removed for transporting vehicle.

(10) mc& Conslsts of 58 rubber padded steel track shoes that are driven by the sprockets (one on each
e.

(11) DOZER BLADE UP-LOCKS. Provide means of locking dozer blade in UP position with reusable pin
assembly, modified latch, and steel latch block, which prevent stael ripper teeth from damaging apron.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED
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UPPER APRON LOCKPINS. Lock apron and dozer assembly in raised position as a safety precaution
during maintenance.

LOWER APRON LOCKPINS. Lock apron and dozer assembly to hull during certain maintenance
procedures.

TIEDOWN SHACKLES. Two tiedown shackles are provided to secure the vehicle during air or ground
transportation.

ROADWHEELS. Eight pairs of roadwheels provide support and guides for the track and suspension of
the venhicle.

SPROCKETS. The drive sprockets are mounted to the final drives and drive the track.

TIEDOWN BRACKETS. Two tiedown brackets are used to secure the vehicle during air or ground
transportation.

WINCH ASSEMBLY. The winch assembly is mounted in the rear hull and may be used in recovery
operations.

TRAILER BRAKE COUPLINGS. Provide air for brakes of towed trailer.-
TAILLIGHTS. Used for night driving and to indicate when vehicle brakes are used.
Deleted

TOWING PINTLE. Used in towing operations to attach tow bar or to tow trailer.

TOW SHACKLES. Two tow shackles are provided to attach tow cable or chain for towing or recovery
operations. Also used to secure the vehicle for ground transportation. :

TRAILER ELECTRICAL RECEPTACLE. Supplies electrical power to towed trailer.

Change 3
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS-CONTINUED

SMOKE GRENADE LAUNCHERS. Launches smoke grenades when required by the tactical
situation.

MUFFLER. Reduces noise level of vehicle exhaust system.
ANTENNA. Allows transmission and reception by the vehicle radio.
RADIO. Provides two-way radio communication.

BATTERY BOX AND DEFLECTORS. Protects the four vehicle batteries. Deflects radiator hot air
flow away from battery box preventing battery boil-over in high ambient temperatures.

LIQUID CONTAINER BRACKETS. Two liquid container brackets provide stowage for one 5 gal.
(18.9L) liquid container and one M-13 decontaminating apparatus.

FUEL TANK. The armored fuel tank contains fuel for the vehicle engine operation.
HYDRAULIC OIL FILL PORT. Fill point for the vehicle hydraulic tank.

DRIVER’'S HATCH ASSEMBLY. Armored cover for driver's compartment that can be latched
open or locked closed.

INTAKE GRILLES. Louvered armor plates provide passage of air for engine cooling while
protecting engine compartment from projectiles. Grilles are hinged for maintenance access.

ACCESS COVERS. Non-louvered armor plates to protect engine. Access covers are hinged for
maintenance access.

EXHAUST GRILLES. Louvered armor plates provide passage of radiator hot air from engine
cooling, while protecting the radiator and engine compartment from projectiles.

DEBRIS SHIELD. Prevents debris from accumulating on hose assemblies and fittings in lower
bowl area.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

Q » 7’//" \\
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(38) DRIVER'S CONTROLS AND INDICATORS. Used by operator to drive the vehicle and perform
earthmoving operations.

(39) ENGINE. Provides power to operate the vehicle and all vehicle subsystems.
(40) RADIATOR. Keeps engine at proper operating temperature.
(41) TRANSMISSION. Transmits engine power to the steer unit.

(42) TRANSFER CASE. Couples power from the engine to the transmission and drives hydraulic and oil
pumps.

(43) MAIN HYDRAULIC ACCUMULATOR. Helps keep pressure constant in the hydropneumatic
suspension system.

(44) ENGINE COLD START SYSTEM. Aids in starting vehicle engine in cold weather.

(45) REAR FLOOR PLATES. Panels lift out for access to systems and components under platform in rear
hull of vehicle.

(46) REAR STEP. Provides access to rear platform area of vehicle.

(47) INCLINOMETERS. Front inclinometer indicates vehicle side slope. Side inclinometer indicates the
grade vehicle is climbing or descending.

(47.1) Deleted
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

(48) EJECTOR CYLINDER. Moves ejector forward and back.

(49) STEER UNIT. Transmits power from transmission to final drives and controls tracks for steering and
braking of vehicle.

(50) TRACK ADJUSTING CYLINDER. Moves adjusting flange of final drive fore and aft to adjust track
tension (one on each side).

(51) FINAL DRIVES. Transmit power from steer unit to drive sprockets.

(52) NBC INSTALLATION. Provides driver protection from nuclear, biological, and chemical contaminants.
If MCS unit is installed, the NBC equipment is removed, but driver protection is provided by the MCS
unit's own NBC equipment.

(53) BUMP STOPS. Limit upward travel of roadwheel arms when in SPRUNG position (one on each side).

(54) HULL DRAIN VALVE. Drains water from rear hull area.

(55) Deleted
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EQUIPMENT DATA
Crew
3 1o T 1
Engine
Manufacturer. . . ......c..c0vnn et e e s Cummins Engine Company, Inc.
1 . 4-stroke diesel, 8 cylinder
MoGel . ... i i it ettt e e sttt V803C
Horsepower (Qross @ 2,800 1DmM) ... .. ittt r ittt crernnneanseasanasansenns 295
Engine Qil Filter
Manufacturer . .......... ...ttt e . . .. Fleetguard Inc.
Model. ..t i i i e ettt et it e e 252916
115 2 Replaceable element
Engine Air Cleaner .
T T Vo (- Donalidson
Model. ... ... ittt i e e, e eec et ST8 14-0138
1/ Dry, replaceable element
Fuel System
Fuel pump
Manufacturer. ... .... ... ..ciiiimiinnnn, e Cummins Engine Company, Inc.
Fuel/Water Separator
Manufacturer. . . ...........ovnvans et Cummins Engine Company, inc.
77 - 7 3-stage
Fuel Check Valve _
Manufacturer ............... et e e Republic Manufacturing Company
(=771 - T 3 psi (21 kPa)
Start-Aid ,
Manufacturer . ........... ks et e e Ch e rer e sttt e Tumer Cormp.
T = Diesel oil, 40 cetane, FED-VV-F-800DF
Regular Grade (DF-2) (NATOF-54)............ P et et et Above 10°F (-12°C)
WinterGrade (DF-1). . . ... ... .. i iei i, tere e -20°F to 10°F {(-29°C to -12°C)
Arctic Grade (DF-1) (NATO) (NATOF-66). ........ Carvaa s ae e -65°F to -20°F (-54°C to -29°C)
Aviation, Turbine (JPB) . . . ... . i it ittt it ittt ettt Above -60°F (-51°C)
L0 T T Lo 134 U.S. gal. (507.2 L)
Cooling System
Capacity (total capacity) .......... Chr et eer et ettt 94 gt (89 L)
79 qt (75 L) (refill)
Electrical System
Alternator
Deleted
T o= T T 200 amp
T Ly 1H 1 Lot (- R Niehoff
o1 T+ T 26-30 V(DC)
DIV . i i i et sttt e One belt, driven by engine
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EQUIPMENT DATA - CONTINUED

Batteries
LY 2]« 4
L .22 Lead-acid
R T - 12 V(DC)
Connected. . .. ... e e et e e e Series-parallel
U 24 V(DC)
POStto GroUNd. . . .. .. e i e e et Negative
Weight (@ach) . . . . ... i i e e 72 1b (33 kg)
Starter Relay
=TT Lo (1 Cook Electric Co.
Guardian Electric Co.
Struters-Dunn, Inc,
Riverside Mfg. & Elec. Sup.
L == Normally open
B o T 24 V(DC)
L0 - 50 amps
Transmission
Shift Accumulator
e LY Vot (X = Greer Olear
Charging Pressure. . . . .....cocinnennnnnnennnnnnns et 100 psi (690 kPa)
Transmission Qil Filter
=TT Vot (T - AC Spark Plug Co.
Scavenger Oil Filter
Manufacturer. . . ...ttt i e e et e Air-Maze Corp.
Brake System
Air Reservoir
Manufacturer. . . ... ...t i it ittt e e Bendix-Westinghouse
Pressure Test . . . ...ttt i i ittt e et e e 250 psi (1,724 kPa)
Brake Chamber
Manufacturer. . . ..................... e e, Bendix-Westinghouse
Service Brake Valve
Manufacturer. . ... o et e e Bendix-Westinghouse
5 -2 Foot pedal operated
Operating Pressure (max. travel). . . .. .....ccoi it imeen i seenennn 60 psi (414 kPa) min,
125 psi (862 kPa) max.
Trailer Brake Valve
L L = Tod (1 - Bendix-Westinghouse
Initial PressuUre . ... .o e e e 5 psi (35 kPa)
Final PressuUre . ..o v vt ittt intnensnsvneeenseennennonnennnens 75-85 psi (517-586 kPa)
Suspension System
Track Adjusting Cylinder
Manufacturer . . .. ... i i it e et et e Cylinder City
5/ - 2 Double acting, grease actuated
Deleted
0 {0 9in. (23 cm)
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EQUIPMENT DATA — CONTINUED

Winch, 25,000 Ib (11,350 kqg)
Deleted

Winch, 35,000 Ib (15,890 kg)

Manufaclurer ........covcvenvcenccsosscaccss eecesssesassresnsaresscacnnsa Lake Shore
Type..ooen.. seeasesssesrasasscsorencssacsnes cesesessessenssasanssensass. Planetary
wirenomungth-.....l..'-lit...I.l!....l..lOI‘.l.‘l.l...l‘.165n=2ﬂ(50m=0-6m)
Wire Rope Diameter. ...... Ceassarsesnsevecvesoctsasuntnserecassnenaanse 8/4in. (18.1 mm)
Uﬂepun..........--.---......'.............-......35,000'b21.500'b(15,890kgt681kg)
Spooling Rate (LOWRaNGE). s s s e vresstecrescecsencastacassssacsnnnns 8.5 ft/min. (2.6 m/min.)
Spooling Rate (HighRange) ......cccenvevee eresensan ceccssscesseeesss.36f/min. (11 nVmin.)
Winch Motor:

Typel.'.Q ...... l..b.'l".'l'l."l.‘...lb'.l"..lll"lbl..‘..lemeemterorvane

Operator’s Heater
Deleted

ManmacwerOOOO-..lq.II..QI...........Q!‘..llo.‘..-.n.o.uonol;uv‘conerQCOl
Mwe‘..‘"..I...l.‘........l..'..""...'.’.'....‘.0.‘.....‘.00........50115
Hweroumm -.Q-nucn..l..o.‘-'nl.'tooo..-.-hn..l..-'.'.b'o--nno..'c’omgombn’

Hydraulic System

Hydraulic Reservoir Capacity
Dw .....l.....-.n..i.C.'DCIO.!.......'.O.Q..‘..-.0....00.....0000128qt(121L}

Reﬂl‘ .Q....II...I.-0......0..0.1l'..l'.l..IQ..."..Q...Il..0.'-...108qt(102L
opemﬁngpmssm...l.....'..l...‘..."..""'....OQ.‘O.Q.O..Q.'4,mpsi(31,028kpa)
Main Accumutator

Manmamrl........’.'..l.'D.ll..ll'......‘I..‘.O'.....l..".'...mr‘Hanniﬁn
Me.!‘..I.'.‘O'.I"Q.'...".'.‘..-.IC...l...l'l.'...‘l' ....... '.ongenGas

Capacity (Max. Ol VOIUIME) v cccouesrevecsccncacacsssovssasscsnsssssssss578cCUIN(9.5L)

Compensating Pump
Mar]u‘adumr..QQQ........'OIQ..‘.‘.‘.....'.'.0.‘..'................QtVM’lnct

-------- ‘..'..Q....'.Ql.'.!...I‘.l.ﬂ...‘.l.I...OQ.-‘...'I.I........Plston

Type
OUtPUt @ 2,400 IPM. s s ceerararcenssessancsssssscssaaasensessssesss 13.4gpm(50.7 Lpm)

Apron Cylinder
Mm 0...0..0"...'.....’....0.'....‘.........'..'QQ......I'llwnmerm

Ejector Cylinder
Mmacmmr".'...‘...I'.....'.‘..-.’l...........I.....‘..‘.l'...l.iwerw
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SAFETY, CARE, AND HANDLING

Warnings are listed in the warning summary in front of the manual, at the beginning of each task in the
initial setup, and before specific steps where they apply in the maintenance tasks. In addition to these warnings,
always keep in mind the following when working on the M9:
® The hydraulic system operates at pressures up to 4,500 psi (31,028 kPa). l

¢ Ensure the upper apron lockpins are installed any time personnel are working on the apron or dozer
blade and any time the apron is raised.

® Never operate the ejector when personnel are in the bowl.

¢ Always place support stands under the hull before crawling under the vehicle. The vehicle suspension
will settle down after engine has been shut off.

® Always remove all jewelry such as rings, dog tags, bracelets, watches, etc., and ensure batteries are
disconnected at the negative terminals before working on the electrical system.

Change 1 1-10.1 (1-10.2 blank) l
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Section Ill. PRINCIPLES OF OPERATION

SCOPE

This section contains information relative to the principles of operation for the M9, Armored Combat
Earthmover. The general functional description of the vehicle and separate systems is contained in this section.
Unit maintenance personnel should be tamiliar with the principles of operation of these systems before working
on or troubleshooting these systems. A more thorough understanding of the hydraulic system and electrical
system can be obtained by referring to the vehicle wiring diagram (p FP-3) and the vehicle hydraulic schematic I
(TM 5-2350-262-20-3).

POWERTRAIN

ENGINE The engine is a 903-cubic inch (14.8-L) displacement diesel,

TRANSFER CASE The transfer case connects the engine to the transmission. it receives power from the
engine and supplies it, through a series of gears, to the input shaft of the transmission. it also serves as a mount
and supplies power to the two hydraulic pumps and the transrmission scavenger pump.

STEER UNIT Power output from the transmission is transmitted by a driveshatt to the steer unit. Through a
saries of gears, clutches, and brakes, the steer unit transmits power to the final drive units, which in tum drive
the tracks. The steer unit provides the two modes of vehicle steering: Geared Steer (GS), where, when tracking,
one track is driven at a higher speed than the other, and Clutch Brake (CB), where, when tuming, one track is
stopped and the other is driven, for pivot steering. The steer unit also provides braking for the vehicle. The steer
mbmldngoomponents are operated by an air-operated brake chamber connected to the steer unit brake

rs.

L ENGINE

TRANSFER CASE

FINAL DRIVE

STEER UNIT

FINAL DRIVES The final drives are speed reducing units that take power from the steer unit and apply it to the
track drive sprockets 10 drive the vehicle tracks.

Change 3 1-11
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SUSPENSION SYSTEM

The suspension system consists of tracks, roadwheels, arms, drive sprockets, rotary actuators, and bump
stops. The suspension system has two modes of operation, SPRUNG and UNSPRUNG, which can be selected
by a control lever in the driver's compartment. The major suspension system components and their operation
are described below.

ROTARY
ACTUATOR

TRACK ADJUSTING
CYLINDER

ADJUSTING FLANGE

ROADWHEEL
ARM

ROTARY ACTUATORS For normal driving, the rotary actuators should be set to SPRUNG. This allows the
actuators to rotate, which in turn allows the roadwheels attached to them to move up and down over uneven
terrain. Accumulators attached to the four corner actuators act as shock absorbers, as fluid is forced into them
by the rotation of the actuators. When the UNSPRUNG mode is selected, the rotary actuators can be moved by
controls in the driver's compartment. Hydraulic control valves permit the rotary actuators to move the roadwheel
arms up and down, in various combinations, to position the vehicle for scraping, dozing, and tilt dozing.

BUMP STOPS Bump stops are mounted above the front roadwheel arms. In the SPRUNG mode, the stops
stick out of the vehicle hull and prevent the roadwheel arms and the front rotary actuators from traveling too far
upward and damaging the components. When the UNSPRUNG mode of operation is selected, the bump stops
are retracted into the hull by the hydraulically operated bump stop cylinders.

BUMP STOP
CYLINDER
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SUSPENSION SYSTEM - CONTINUED

TRACKS AND ROADWHEELS The tracks, drive sprockets, and roadwheels are of conventional design. Track
tension is adjusted with grease-actuated cylinders attached to the adjusting flanges of the final drive units. Track
wear limits are given below:

TRACKS ROADWHEELS

CENTER GUIDE THICKNESS -
LESS THAN 3/8 IN. (3 MM)

SPROCKET
WINDOW

WEAR -
MORE THAN
2-23/32 IN.

(69 MM)

GROUSER HEIGHT
LESS THAN 1/8 IN. (3 MM)

DETACHABLE PAD THICKNESS -
NO RUBBER TO 1-5/8 IN. (41 MM)
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EARTHMOVING COMPONENTS

APRON AND DOZER ASSEMBLY The apron and dozer assembly is raised or lowered by the two apron

cylinders, one on each side of the vehicle. These cylinders are controlied by a control lever in the driver's
compartment.

EJECTOR The ejector is used to push material out of the bowil. It is supported in the bowl and travels on ten
rollers. Position of the ejector is controlled by the ejector hydraulic cylinder. The ejector hydraulic cylinder is
controlled by a lever in the driver's compartment.

S~ APRON AND

DOZER ASSEMBLY

*,

FUEL SYSTEM

The fuel to power the engine is pumped out of the fuel tank by an engine-mounted fuel pump. The fuel

pump is driven by the air compressor. Fuel is filtered before it reaches the engine by a fuel/water separator that
is located under the fuel tank.

Fuel may be shut off at the fuel tank by a shutoff valve. Fuel is drained from the fuel/water separator by a
drain valve located in the rear of the vehicle.

Refer to the diagram below for a description of fuel flow through the fuel system.
FUEL
FUEL/WATER SHUTOFF TANK

SEPARATOR VALVE ‘ m

ENGINE

DRAIN
VALVE

RETURN LINE
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AIR SYSTEM

Compressed air is used to operate the vehicle service brakes and is also provided at outlets on the I
rear of the vehicle to operate airbrakes of a towed trailer.

AIR COMPRESSOR The air compressor is mounted on the engine. It compresses air for the air system.

AIR COMPRESSOR GOVERNOR The air compressor governor regulates the air system pressure by loading
and unioading the air compressor.

AIR RESERVOIR The air reservoir maintains a supply of compressed air for the air system.

SERVICE BRAKE VALVE The brake valve controls the flow of compressed air to the brake chamber to

og;r:temevehiole brakes. A low air pressure waming switch and a brake light switch are mounted on the brake
valve.

BRAKE CHAMBER The brake chamber is activated when the brake vaive pedal is depressed. The brake
chamber moves the steer unit brake levers, which in tum operate the braking components inside the steer unit.

DELETED. l

Tz:\ILER BRAKE VALVE The trailer brake valve supplies compressed air to the brake system of a towed
trailer.

SHUTOFF
VALVE
TRAILER
AIR SUPPLY HOSE EMERGENCY
ENERGENCY BRAKE
RESERVOIR SAFETY VALVE
SERVICE i ___ENGINE TANK DRAIN
VALVE
BRAKE SENSING
VALVE TRAILER
HOSE SERVICE
TRAILER BRAKE ACTUATING AIR HOSE BRAKE
SHUTOFF COUPLING
BRAKE CHAMBER VALVE

TRAILER BRAKE VALVE

SERVICE BRAKE ACTUATING AIR HOSE
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COOLING SYSTEM

The cooling system removes heat from the engine, engine oil, air compressor, and transmission oil. Refer
to the diagram below for a description of the coolant fiow.

The water pump circulates coolant from the radiator through the engine. Water jackets in the engine block
direct the coolant around the cylinder liners, cylinder heads, and out through the exterior mounted engine oil
cooler. Coolant flows from the left cylinder head to the air compressor and returmns to the water pump through a
bypass tube. The coolant from the engine flows through the transmission oil cooler before retuming to the

radiator.

TRANSMISSION
OIL COOLER
CYLINDER AR
LINERS COMPRESSOR
e "~
590 - <—§
05950 N
05908 1y .
OoooO o '
Q e

RADIATOR -

q = _
N a— ==+ | ENGINE

f = =—=—— | OILCOOLER

WATER PUMP
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HYDRAULIC SYSTEM

Note
Refer to the vehicle hydraulic schematic TM 5-2350-262-20-3.

The hydraulic system proVides hydraulic pressure to energize the suspension system, operate the winch,
ejector and apron cylinders, and bilge pump. Some hydraulic components are briefly described below.

HYDRAULIC RETURN LINE FILTER This filter, located on top of the engine, filters out contaminants from the
hydraulic oil retuming to the hydraulic reservoir.

MAIN HYDRAULIC ACCUMULATOR The main hydraulic accumulator is located on the left side of the filter
support. It is charged with nitrogen 1o 1,800 psi (12,411 kPa) at 70°F (21°C) and provides immediate response to
temporary needs of the SPRUNG mode that the compensating pump cannot meet. A charge and gauge assembly
is mounted on the accumulator and is used to check accumulator charge status and to charge the accumulator.

HYDRAULIC HIGH-PRESSURE FILTERS Two high-pressure filters located directly in front of the driver's com-
partment filter hydraulic fluid from the main hydraulic pump while it is enroute to the directional control valve bank.

HYDRAULIC RESERVOIR The hydraulic reservoir is located beneath the driver's compartment and its check
and fill point is located in the driver's compartment. It has a capacity of 32 gal. (121 L) of OE/HDO-10.

DIRECTIONAL CONTROL VALVE BANK The control valve bank is located beneath the hydraulic high-
pressure filters. The control valves in the valve bank are activated by mechanical linkages from the operator's
compartment and they, in turn, activate the hydraulic functions of the vehicle.

HYDRAULIC MANIFOLDS Located in the huil, the manifolds route the flow of hydraulic fluid to the vehicle
components.

COMPENSATING HYDRAULIC PUMP  Located on the front of the transfer case, the pump provides pressure

at a constant 2,850 psi (19,651 kPa) to the SPRUNG/UNSPRUNG hydraulic operation. Capacity of this variable
displacement pump is 10 gpm (38 Lpm).

COMPENSATING PUMP OUTPUT FILTER The filter, located in bowl area directly above compensating
pump, filters out contaminants from the hydraulic oil while it is enroute to the main hydraulic system.

MAIN HYDRAULIC PUMP A fixed displacement pump is mounted on the rear of the transfer case. The pump
pulis fluid from the hydraulic reservoir and circulates it through the hydraulic filters at 13 gpm (49 L), then splits
the pressure at the directional control valves to provide pressure to both left and right suspension controls.

HYDRAULIC HIGH-PRESSURE

ACCUMULATOR FILTERS
COMPENSATING PUMP GAUGE
OUTPUT FILTER
MAIN HYDRAULIC

ACCUMULATOR

HYDRAULIC
RETURN LINE
FILTER

- <-- HYDRAULIC
& f RS ‘A:ﬂ RESERVOIR
MAIN l" e A S b },&;\\\s Xy
HYDRAULIC ; E g 4 =g
PUMP 2 ) 5 LS

DIRECTIONAL
CONTROL
VALVE BANK

o e, 4

COMPENSATING
HYDRAULIC

PUMP 4 ‘ HYDRAULIC

FORWARD
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HYDRAULIC SYSTEM - CONTINUED

RIGHT BUMP
STOP CYLINDER

FORWARD N
LEFTHAND  MANIFOLD

" MANIFOLD NI ’”ORS
& NN
S 1 A\
O\

SPRUNG/UNSPRUNG
CONTROL VALVE
RIGHT HAND
INTERMEDIATE
MANIFOLD

HYDRAULIC SUSPENSION OPERATION

Sprung/Unsprung Circuit The key to the operation of the M9 ACE is its hydropneumatic suspension
system that allows the vehicle to operate in both SPRUNG and UNSPRUNG modes.

SPRUNG Mode Pressure is delivered via line 9 to bump stops and front actuator fill valves, causing
the bump stops to extend and limit movement of the front roadwheel arms. The actuators become a
fixed suspension with the accumulators acting like shock absorbers for the system, providing a smooth
ride up to 30 MPH (48 Km/H). SPRUNG mode is used for road marches and parking.

UNSPRUNG Mode Pressure is routed via the SPRUNG/UNSPRUNG valve to line 11 and to the
actuator wheel valves, causing bump stops to retract and the suspension system to become variable.
The front of the vehicle can be raised or lowered, and the operator has independent control of the left
and right suspension components. UNSPRUNG mode is used for earthmoving operations.

SPRUNG/UNSPRUNG CONTROL VALVE Located to the right of the main valve bank, this valve regulates
pressurized fluid flow for whichever mode is selected.
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HYDRAULIC CONTROL VALVE OPERATION The hydraulic control valves on the directional control valve bank are
activated by mechanical linkages from the operator's compartment and they, in turn, activate the hydraulic functions
of the vehicle.

Note

Although the Bilge Pump is considered Not Mission Essential and will no longer be
supported with spare and repair parts, this manual contains troubleshooting and
maintenance procedures For Your Information Only. See TB 43-0001-62-7 (dated Oct
98) for Instructions to Isolate and disconnect a Non-Functional Bilge Pump.

This page, and pages 1-20 through 1-23, describe the functions of valves and circuits they activate. Refer to this
page when following the bilge pump, apron raise/lower, winch, and ejector valve circuits.
APRON CONTROL VALVE
PORT 1: LEFT SUSPENSION
(Q::‘S% ) RAISE/LOWER CONTROL VALVE
€™ PORT 17L
!-f (LEFT SUSPENSION LOWER)
BILGE PUMP =
CONTROL VALVE [ [ 5N . EJECTOR CONTROL VALVE
P VB iw: 1 A
RIGHT PUMP A (Y PORT 21 (EJECTOR FORWARD)
CONTROL \
VALVE 13R WINCH CONTROL VALVE
PORT C2 (WINCH PAY IN)
PORT 20
(APRON
LOWER)
PORT 3L
(LEFT SUSPENSION
RAISE)
LEFT SUSPENSION
RAISE/LOWER LEFT PUMP
RELIEF VALVE CONTROL VALVE 13L
PORT 22 Q.
PORT 17R
(EJECTOR RETRACT) (RIGHT SUSPENSION LOWER)

PORT C1 (WINCH PAY OUT)

PORT 3R (RIGHT SUSPENSION RAISE)
RIGHT PUMP CONTROL VALVE (13R) Recelves oil flow from the main hydraulic pump and maintains
pressure at 4,000 psi (27,580 kPa) for right side hydraulic functions.

LEFT PUMP CONTROL VALVE (13L) Receives oil flow from main hydraulic pump and maintains pressure at
4,000 psi (27,580 kPa) for left side hydraulic functions.

RIGHT SUSPENSION CONTROL VALVE (3R/17R) Port 3R, front bottom of valve, raises the right front side of
vehicle. Port 17R, above port 3R, lowers right front side of vehicle. Relief valve is set at 3,500 psi (24,133 kPa).

LEFT SUSPENSION CONTROL VALVE (3LM7L) Port 3L, front bottom of vaive, raises the left front side

?f vehic%: P;ut 171, above port 3L, lowers the left front side front of vehicle. Relief valve is set at 3,500 psi
24,133 kPa).
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HYDRAULIC SYSTEM - CONTINUED
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BILGE PUMP CONTROL VALVE (24) When activated, pressurizes bilge purﬁp circuit at 1,500 psi

(10,343 kPa) and starts bilge pump action.
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APRON RAISE/LOWER CONTROL VALVE (19/20) Port 19, front top of valve, actuates circuit and raises
apron. Port 20, below port 19, actuates circuit and lowers apron. Relief valve #19 is set at 4,500 psi

(31,028 kPa) and relief valve #20 is set at 2,000 psi (13,790 kPa).
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HYDRAULIC SYSTEM - CONTINUED
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WINCH CONTROL VALVE (C1/C2) Port C1, front bottom of valve, actuates circuit and moves cable out of
winch. Port C2, above port C1, brings cable into winch. Relief valve is set at 1,950-2,050 psi (13,445-14,135

kPa).
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VALVE BANK
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EJECTOR CYLINDER

EJECTOR CONTROL VALVE (21/22) Port 21, front top of valve, actuates circuit and moves ejector forward.
Port 22, below port 21, actuates and retracts the ejector. Relief valve is set between 1,950 - 2,050 psi (13,445 - I

14,135 kPa).
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CHAPTER 2
SERVICES AND SCHEDULED MAINTENANCE

SCOPE

This chapter contains information you will need to prepare the vehicle for daily use and to perform
preventive and scheduled maintenance. The following sections are included in this chapter.

Page
Section | Repair Parts, Special Tools, TMDE, and Support Equipment . .. .. .......... 2-1
Section Il ServiceUponReceipt. . . .. ... i i i i i it e i i e 2-2
Section lil Preventive Maintenance Checks and Services(PMCS). . .. ............... 2-3
Section IV Painting and RestencilingMarkings . . .... ... o it it 2-23
Section V General Repairand CleaningMethods . . .. ...... .ottt 2-26
Section VI General Hydraulic System RepairMethods . . . ......... ... ... ... ... 2-29
Section Vi General Quick-Disconnect RepairMethods. . . ......... ... ... ot 2-34
Section VIII General Hull Repair Procedures ... .. e ettt ettt 2-36
Section IX Battery Box Insulation Replacement and Battery Service. . . . .. ... ......... 2-48

Section I. REPAIR PARTS, SPECIAL TOOLS,
TMDE, AND SUPPORT EQUIPMENT

GENERAL

This section includes information on tools and equipment you need to support the M9 ACE.

COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment
(MTOE), applicable to your unit. Tool kits required for each task in this manual are listed on the INITIAL SETUP
page for each task.

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special tools required to maintain the M9 ACE are listed in the Maintenance Allocation Chart (MAC) in
appendix B and in appendix C of this manual. Special tools are also listed in TM 5-2350-262-24P. Tools that are
to be fabricated are described and listed in volume 2, appendix E, of this manual.

REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and Special Tools List (TM 5-2350-262-24P)
covering unit maintenance for this equipment.
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Section ll. SERVICE UPON RECEIPT

OVERVIEW

This section contains information on what to do when the vehicle is received.

CHECKING 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 in DA Pam 738-750.

C Check to see whether the equipment has been modified.

INITIAL SERVICES

A Follow all precautions and instructions on tag DD Form 1397.

B Remove all packing and shipping material, such as tape, tiedowns, protective covers, and
shipping seals.

Remove all Bll, AAL, and COEI equipment and store in accordance with TM 5-2350-262-10.
If batteries have not been serviced, refer to TM 9-6140-200-14.

Service the vehicle in accordance with TM 5-2350-262-10.

Mmoo

Refer to TM 5-2350-262-10 and perform functional checks of all major vehicle systems.

2-2 Change 1
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Section lll. PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS)

SCOPE

This section details the Preventive Maintenance Checks and Services (PMCS) required for the M9 ACE.
PMCS is a scheduled, step-by-step inspection and service of the vehicle and vehicle components. Its purpose is
to keep the vehicle in good condition and to identify and correct problems before costly and time-consuming
repairs are needed.

MAINTENANCE FORMS AND RECORDS

Use DA Form 2404, Equipment Inspection and Maintenance Worksheet, to record periodic maintenance
services performed and faults corrected. The item number on the DA Form 2404 must be the same as the item
number of the PMCS. For information on maintenance forms and records, see DA Pam 738-750.

OPERATOR PARTICIPATION

The operator will perform operator PMCS (TM 5-2350-262-10) and will also help unit maintenance perform
unit PMCS and lubrication in accordance with TM 5-2350-262-10.

INTERVALS

Unit PMCS should be performed every three months or after each 100 hours of vehicle operation,
whichever comes first.

EXAMPLE: If a vehicle had a normal quarterly service on 21 September and the hour meter reads 250
hours, the next quarterly service is due on 21 December or on the date the hour meter reads 350 hours, if
this is before 21 December.

PROCEDURES

Refer to the following illustrations and descriptions for information on how to inspect common items on the
vehicle.

NUTS, BOLTS, AND SCREWS: Check for

loose parts by looking for cracked or ~ SCREWHEAD—__ /WASHER
chipped paint around screws and bolt-

heads. Check for missing or broken cotter LOOK FOR
pins or lockwire. PAINT CHIPPED

OFF

Change 1 2-3
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PROCEDURES - CONTINUED

WELD

WELDS: Check for damaged welds by
checking for cracks in paint or metal, and
chipped paint in seams.

HOSES, TUBES, AND FITTINGS: Check
all hoses, tubes, and fittings of the
hydraulic system and powertrain for
damage, loose clamps, improper routing,
leaks, and chafing.

Check fittings for-evidence of leaks and [ o
looseness. Do not overtighten hoses,
tubes, or fittings. Refer to the hydraulic
fitting torque vaive guide on page 2-35.

\
——
In addition to common tools, wrench set
P/N 5705565 is available (See TM 5-2350-
262-24P). ,
VALVES

MANIFOLDS, ACTUATORS, VALVES,
AND CYLINDERS Check for Ieaks.
damage, and loose fittings.

: MANIFOLD

9
CONNECTOR

Check for loose or corroded leads and ¢ \ 4 j\ Z
connectors, improper routing of hamesses, .| 725 ¢ (TN
. =N A / ::r’.l') ‘
""" ) Ilii'". I

loose clamps, or chafing.
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE

Location
tem | Interval Procedure Not Mission
No. ltem to Capable If:
Check/
Service
1 Semi- | Road Test a. Ensure that all operator PMCS, Before
Annual through Bi-Monthly, in TM 5-2350-262-10 have
been completed prior to performing unit PMCS.
b. Ensure that operator performed vehicle road
test by driving the vehicle at least 5§ mi. (8 km).
2 Semi- | Block Vehicle | a. Start the engine and place SPRUNG/UNSPRUNG
Annual control lever in UNSPRUNG (TM 5-2350-262-10).

b. Position both suspension control levers to
lower front end fully.

WARNING

Do not stand directly behind vehicle or
directly in front of vehicle when posi-
tioning jack stands. Failure to comply
may result in severe injury or death to
personnel.

¢c. When rear of vehicle reaches its highest
position, have assistant place support stands
(12355345) under both rear corners of hull.

d. Position both suspension control levers to
raise front end fully.

e. When front of vehicle reaches its highest
position, have assistant place support stands
(12355345) under both front corners of hull.

f. Before shutting off engine, position ejector
about midway in bowl.

g. Raise front and then rear of vehicle to highest
positions, and have assistant remove support
stands.

\ 0 O:

2-5



TM 5-2350-262-20-1

Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location .
ltem | Interval Procedure Not Mission
No. Item to Capable If:

Check/

Service

3 Deleted
WARNING
4 | Semi- | Hydraulic High pressure is present in the M9
Annual | Tank hydraulic system. Do not disconnect any
hydraulic system component unless
hydraulic pressure has been relieved.
Ensure each of the hydraulic control levers
is moved several times through ali
positions, and the hydraulic tank dipstick is
slowly loosened to relieve pressure. Failure
to comply may result in severe Injury to
personnel.
a. Check tank for damage and leaks. a. Class lll leak.
b. Check hydraulic hoses for deterioration, cracks, | b. Hose is damaged or
and leaks. Class lll leak.
c. Remove dipstick and strainer filter from filler
housing.
4.1} semi- | Sponsons |a. Remove access covers disgarding
Annual gaskets and middle two screws.
b. Clear out cavity.
c. Coat fittings with automotive lube or
rust inhibiter.
d. Replace any lines with corroded
fittings.
AccessCovers
Screws
2-6 Change 4
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location

interval —— Procedure Not Mission
Capable If:

Check/

Service
Semi- | Hydraulic d. Remove preformed packings from dipstick
Annual | Tank ~ and strainer fiter and discard packings.

Continued
WARNING

Drycieaning solvent is flammable and will
not be used near an open flame. A fire
extinguisher will be kept nearby when the
solvent is used. Use only In well-
ventilated areas. Fallure to comply may
result in damage to equipment or injury to
personnel.

e. Clean cap, dipstick, and strainer filter with
drycieaning solvent. Allow paris to air dry.

f. Place new preformed packing on dipstick and
strainer fiiter.

g. Install strainer filter and dipstick in filler
housing.

DIPSTICK

o

Change 3 2-7
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location
tem | Interval Procedure Not Mission
No. ltem to Capable If:
Check/
Service
WARNING
5 | Semi- | Access Hull access covers may be heavier than
Annual | Covers they appear due to accumulation of fluid

ACCESS COVER

and dirt. Take extra precautions when
removing access covers. Failure to
comply may result in severe injury to
personnel.

a. Remove five hull protective plates, access
covers, and drain plug from bottom of hull.

b. Check hull access cover for cracks, tears, and
deterioration.

c. Remove rear floor panels.

d. Lube drive shaft through bottom rear access
plate.

NOTE

Have operator clean hull compartment,
remove debris, and wipe up spilled oil and
fuel. Allow to drain thoroughly. Dispose of
spilled oil and fuel in accordance with unit
SOP.

b. Access cover cannot
be installed or missing.

d. Yoke cap is not
secured or missing.

REAR

PLATES

2-8
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location
tem | Interval Procedure Not Mission
No. ltem to Capable If:
Check/
Service
6 Semi- | Hull a. Check hoses, tubes, and manifolds in hull | a. Hoses, tubes, or
Annual | Bottom bottom for leaks or damage. manifolds are damaged,
or Class i leak.
b. Check left and right bump stops for security | b. Loose bump stops,
and hydraulic cylinder leaks. or Class lll leak.
c. Check underside for damage to huli c. Damage is severe
access covers, and protective plates. enough to have caused
damage to components
inside hull,accesscovers
CHECK HOSES, ca_nn_ot be installed, or
TUBES, AND missing.
MANIFOLDS
CHECK HOSES,
TUBES, AND )
MANIFOLDS i
BUMP STOPS
7 Semi- Rotary a. Check actuator accumulators for leakage and | a. Actuator accumulator
Annual | Actuators damage. is damaged or leaks.
and Actuator
Accumulators | b. Charge actuator accumulators (p 4-846). b. Actuator accumulator

¢. Check rotary actuators, inside and outside the
hull, for loose mounting screws, oil leaks,
damage, and cracks.

ACCUMULATORS

ACTUATORS

ACTUATORS

will not hold charge.

c. No more than two (2)
broken, stripped, and
missing mounting
screws, Class lll leak,
damaged assembly

Change 3 2-9
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

b. Check cylinder for leaks, damage, and galling
or corrosion to cylinder rod.

¢. Check ejector guide roliers for wear and
improper adjustment.

d. Check ejector wear plates for damage. Adjust
as necessary to achieve 0.25-in. (.64-cm)
clearance from hull.

EJECTOR
CYLINDER

Location
item { Interval Procedure Not Mission
No. item to Capable If:
Check/
Service
8 | Semi- | Driver's Check driver's hatch seal for cuts, tears, and
Annual | Hatch damage.
9 | Semi- | Ejector a. Check ejector for damage, weld cracks, and | a. Ejector is damaged,
Annual | and Ejector | connection to cylinder. cracked, or not secured
Cylinder to cylinder.

b. Cylinder or rod is
damaged or Class il
leak.

¢. Rollers are worn or
out of adjustment.

d. Wear plates missing
or damaged or will not
adjust.

2-10




TM 5-2350-262-20-1

Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location .
Item } Interval Procedure Not Mission
No. item to Capable If:
Check/
Service
10 | Semi- | Compensating| a. Check external lines and fittings for leaks and | a. Lines or fittings are
Annual | Pump damage. damaged, or Class Il
leak.
b. Check housing for leaks, cracks, and loose | b. Housing is damaged,
bolts. missing bolts, or Class
: il leak.
c. Check shock mounts for condition of rubber | c. Rubber insulators are
insulators., cut, torn, or do not
prevent metal contact.
AIR CLEANER
) TRANSMISSION
OIL FILTERS
2 = L ’:-»-’ ‘///,_.,
ELEMENT AN 22 ?
INSIDE Q }Hitel | W ACCUMULATOR
TRANSMISSION
(CHECK FROM
BOWL)
COMPENSATING
PUMP
£ - SHOCK
O ] ~~ MOUNTS
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

b. Check air cleaner element and housing for
damage.

WARNING

s Compressed air can injure you and
others. Do not point compressed air
hoses at anyone. Do not use more than
30 psi (207 kPa). Always wear goggles.

» If NBC exposure is suspected, all air
filter media should be handled by
personnel wearing protective equip-
ment. Consult your unit NBC Officer or
NBC NCO for appropriate handling or
disposal instructions.

c. Clean air cleaner element with compressed air
directed from inside element.

Location
ltem | Interval Procedure Not Mission
No. Item to Capable If:
Check/
Service
11 Semi- | Transmission | a. Check accumulator for leaks and loose | a. Leaks, or missing
Annual | Shift fittings. fittings.
Accumulator '
b. Charge accumulator (p 4-678). b. Accumulator wiil not
hold charge.
12 Semi- | Transmission | a. Check transmission case for cracks and | a. Transmission is
Annual | and Trans- leaks. cracked, or Class Il
mission Qil leak. ‘
Filters b. Check transmission oil filter for leaks, cracked
or distorted case, and loose or missing hardware. | b. Class il leak, dam-
aged case, or missing
¢. Change transmission oil filter. hardware.
d. Change scavenger pump filter.
e. Change hydraulic return line filter.
13 | Semi- | Engine a. Check case for damage and loose mounting
Annual | Air Cieaner bolts.

b. Housing is bent or
broken, element is torn,
or has holes.
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M8 ACE (Continued)

Location
item | Interval Procedure Not Mission
No. Item to Capable If:
Check/
Service
14 | Semi- | Muffler and a. Check exhaust system for damage, | a. Exhaust pipes or
Annual | Exhaust deterioration, and loose or missing mounting | muffler are cracked or
Pipes hardware. damaged.
b. Check exhaust manifold for cracks and | b. Exhaust manifold is
evidence of leakage around gasket. cracked or leaks.
MUFFLER
EXHAUST PIPES
15 | Semi- | Engine a. Check engine for loose connections of hoses, | a. Damaged connec-
Annual | and Engine | tubes, and wiring, and loose or missing mounting | tions, Class Il leaks.
Oil Filter hardware and leaks.

b. Check oil filter housing and lines for damage
and leaks.

b. Housing or lines
damaged, Class lll leak.

Change 3 2-13
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location
ltem | Interval Procedure Not Mission
No. item to Capabie If:
Check/
Service
15 | Semi- | Engine ¢. Check hoses, tubes, and wiring for chafing, | c. Damaged hoses,
Annual | and Engine rubbing, and kinks. tubes, or wiring.
Oil Filter —
Continued d. Check water pump for leaks, cracks, and | d. Class Ill leak, water
loose mounting bolts. pump cracked, or
missing mounting bolis.
e. Change oil filter.
ALTERNATOR
WATER
PUMP
16 | Semi- | Alternator a. Check for loose mounting and defective | a. Missing mounting
Annual electrical connections. bolts, damaged electrical
wires and connectors.

[ b. Check alternator belt for cracking, fraying,and} b. Belt is broken,
breaks. Checkfortightness. Play should beabout| cracked to belt fiber, has
1/2-in. (1.3-cm). more than one crack

(1/8-in. (3.2-mm) in

depth or 50% of belt

thickness), has frays

more than 2-in. (5.1-cm)

long, or excessive play.
2-14 Change 3
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location
ftem | Interval Procedure Not Mission
No. ltemto Capabile If:
Check/
Service
WARNING
17 | Semi- | Cooling Compressed air can injure you and
Annual | System others. Do not point compressed air

hoses at anyone. Do not use more than
30 psi (207 kPa). Always wear goggles.

a. Clean outside of radiator, including fins. Use
air gun.

b. Check radiator for damage, cracks, and leaks. | b. Class il leak.
¢. Check hoses for kinks, cracks, or breaks. c. Class il leak.

d. Check engine coolant pump belt for cracking, | d- Belt is broken,
fraying, and breaks. Check for tightness. Play | cracked to belt fiber, has
should be about 1/2-in. (1.3-cm). more than one crack
(1/8-in. (3.2-mm) in
depth or 50% of belt
thickness), has frays
more than 2-in. (5.1-cm)
long, or excessive play.

e. Pulley damaged or
e. Check for bent damaged pulley. unserviceable.

WARNING

Hot coolant can cause severe burns. Do
not open radiator cap access cover or
remove cap until coolant gauge reads in
bottom one-quarter of green zone. Failure
to comply may result in severe injury to
personnel.
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

A freeze protection indication beyond the
limits shown in table 1 or below -55° F
(-48° C), when MIL-A-46153 antifreeze is
used, will require partial coolant drain and
replacement with water. Freeze protection

must not exceed -55° F (-48° C) when MIL-A-

46153 is used.

f. Test for antifreeze protection by use of a

combination antifreeze and battery tester.

g. Test for reserve alkalinity (corrosion
protection) by means of the Test Kit, Reserve
Alkalinity (NSN 6630-01-011-5039). Color
indication of the test kit stick will determine
condition of the coolant and its potential
corrosion protection. Instructions for use are as

follows:

1. Dip stick into coolant, and remove
immediately. Do not use test stick if coolant
temperature is below +50° F (+10° C) or if using

a commercial brand antifreeze.

2. Fifteen seconds after dipping, compare color
on the stick with the color chart on the container

and annotate.

Location
tem | Interval Procedure Not Mission
No. Item to Capable If:
Check/
Service
Table 1.
17 Semi- | Cooling Lowest Estimated Pints of Ethylene Glycol
Annual | System - Temperature in Antifreeze to be Included
Continued Geographic Area in Preparation of 1-Gal.
Antifreeze Solution
+20°F(-7°C) . ..o 1-1/2
+10°F(-12°C) ........ ... .. 2
0O°F(-18°C) ............... 2-3/4
“10°F(-23°C). ... ... v 3-1/4
20°F(-29°C). . .. .. v e 3-1/2
830°F(-34°C)........... o on 4
“40°F (-40°C). ... ...t 4-1/4
50°F(-46°C). ............... 4-1/2
55°F(48°C). ............... 4-3/4
NOTE

f. Antifreeze protection
does not comply with
table 1.

g. Test kit indicates the
coolant is unsafe.
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

item
No.

Interval

Location

ltem to
Check/
Service

Procedure

Not Mission
Capable If:

17

Semi-
Annual

Cooling
System -
Continued

(a) Blue indicates coolant is safe to use.

(b) Green indicates reserve alkalinity and
corrosion protection of coolant is marginal but
may be used safely until the next service
inspection.

NOTE

Do not use antifreeze extender additive (MIL-
A-53009) when arctic antifreeze is used in
the cooling system.

(c) Yellowish green indicates the coolant is
unsafe to use. If the DD Form 314 identifies
the coolant as the original charge, then add
three percent by volume (1 pint per 17 quarts)
of the antifreeze extender additive (MIL-A-
53009) to the cooling system. Addition of
extender to antifreeze is a one-time service.
When the extender is added to the antifreeze,
the date must be recorded in the “remarks"”
block of DD Form 314. If the DD Form 314

identifies the unsafe coolant as having been |

extended before, or the coolant as arctic
antifreeze, then the coolant must be drained
and replaced with fresh coolant. See Fiush
Cooling System.

h. Check coolant cleanliness by draining a small
amount of coolant into a clean container, and
look for excessive rust, foreign particles, and/or
sediment.

h. Excessive coolant
contamination is found.

2-17
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

a. Start engine and run‘ until low air pressure
warning light goes off (TM 5-2350-262-10).

b. Check for loose or damaged air hose and
connections.

AR
RESERVOIR

Location
item | Interval Procedure Not Mission
No. item to Capable If:
Check/
Service
NOTE
18 Semi- | Fuel Filter e Close fuel valve before removing filter
Annual canister. Open after completed.
* Change fuel filter by removing canister and
discarding fuel, filter, and gasket (see unit
SOP). Clean canister and cover. Install new
filter and gasket.
19 Semi- | Batteries a. Check battery compartment for corrosion and
Annual debris.
b. Clean slave receptacle, if needed.
c. Check and record specific gravity of each cell. | c. Any cell reading below
1.180 specific gravity for
operation in tropical
NOTE climates or 1.225 specific
Refer to TM 9-6140-200-14 for more details gravity for operation in
on batteries. temperate climates, or
there is more than 0.025
NOTE specific gravity difference
between high and low
20 Semi- | Air Air reservoir must be charged before it is cells.
Annual | Reservoir checked for leaks.

a. Warning light does
not go off.

b. Air hose or con-
nections are damaged.

TRACK ADJUSTING
CYLINDER

2-18
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

Location .
ltem | interval Procedure Not Mission
No. ltem to Capable If:
Check/
Service
21 | Semi- | Track Check cylinders for cracks, leaks, and loose or | Class lll leaks, or
Annual | Adjusting missing hardware. damaged.
Cylinders
Deleted
22 | Semi- [Final Drive a. Check for cracks, leaks, and loose or missing | a. Class lll leaks, or
Annual |Components | hardware. damaged.
and Sprockets . L.
b. Check torque on inner drive sprocket screws, | b. Missing or broken
170-190 Ib-ft (231-258-N.m). screw.
c. Check both final drive flanges for cracks Flange is cracked.
23 | Semi- | Steer Unit a. Check case for cracks and leaks. a. Case damaged, or
Annual , Class Il leak.

STEER
UNIT

b. Check filter housing for damage and leaks.

c. Adjust brake levers (p 4-738).

d. Remove steering unit filler screen. Clean and
repair (TM 5-2350-262-10).

b. Class llt leak.

Change 4
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M9 ACE (Continued)

. Location
ltem | Interval Procedure Not Mission
No. Item to Capable If:
Check/
Service
24 | Semi- | Brake a. Check for cracks and weld breaks. a. Bracket is cracked or
Annual | Chamber has weld breaks.
Bracket
b. Ensure bracket is secure around chamber. b. Bracket is loose and
cannot be tightened.
25 DELETED
26 Semi- Road Test a. Perform final vehicle road test. Drive vehicle
Annual at least 5 mi ( 8 km).
b. Check vehicle in Geared Steer (GS) and | b. Vehicle wanders to
Clutch Brake (CB) and check steering yoke | right or left when steer-
operation. ing yoke in centered.
Steering yoke does
not center itself when
released.
c. Check steering in forward range and in
reverse range. c. Vehicle does not
finish complete turn
when yoke is turmned left
2-20 Change 1
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Table 2-1 Unit Level Preventive Maintenance Checks and Services for M3 ACE (Continued)

Location
ltem | Interval Procedure Not Mission
No. ltem to Capable If:
Check/
Service
‘26 | Semi- | Road Test— |d. Check vehicle braking. d. Vehicle does not
Annua |} Continued slow down with brake
slightly depressed, or
stop with brake fully
depressed.
e. Check hydraulic controls for smooth and | e. Hydraulic operations
responsive operation. are not smooth or re-
sponsive.
f. Check power unit operation for erratic idle, loss | f. Erratic idle or loss of
of power, and excessive black smoke, power.
g. Check for fluid leaks at completion of road | 9. Class Il leaks.
test. :
27 | Semi- | NBC a. Check the NBC system, if installed, for
Annual | System proper operation. Check for damage to hoses or
connections that may impair proper operation of
NBC system.
b. Check gas particulate filter units for presence
and proper operation of spring clip.
28 Annual | Winch Drain winch oil, clean plugs,and fill to proper

level. Dispose of oil in accordance with unit SOP.

Change 4
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Section IV. PAINTING AND RESTENCILING MARKINGS

GENERAL

Complete painting of the vehicle is authorized for and done by direct support maintenance or higher. Spot
painting and restenciling vehicle markings are done by unit maintenance. Instructions for materiel preparation

and painting are given in TM 43-0139.

VEHICLE INTERIOR

Prepare surface in accordance with TM 43-0139 and MIL-STD-193. Coat surface with white, specification

MIL-C-22750.

VEHICLE EXTERIOR

Prepare surface in accordance with TM 43-0139 and MIL-STD-193. Coat surfaces (1) with black, (2) with

color green 383, and (3) with color brown 383, specification MIL-C-46168 or MIL-C-53038.

ONLY BLACK PAINT PER MIL-
P-14105 TO BE USED ON
|EXHAUST COMPONENTS

NO PAINT ON ROD

N
3 ’
. N A : T ' 3 7 doawl
» 3 -; ), ‘%azsm—..-.-‘—,-.-, o Vo Vomn N
Yo do S EERAPRREaAEEeR
a5
NS A - )&.\
NO PAINT ON
RED HANDLE

2-22 Change 3
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VEHICLE EXTERIOR - CONTINUED
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NONSKID AREAS

Deck covering compound, non-skid, Type 1A, Grade B, Class 1, color gray (haze or dark), DOD-C-24667,
will be used to coat deck areas where personnel walk.

REAR COVERS
CHANNEL, EJECTOR RADIATOR COVER
FRONT COWLING
EXHAUST LID
il RN N !
SN iy ¥ TN
“.\, t” H . N SSRGS g ol BATTERY BOX
N ' A\‘. R\ e WYY
.!.3 N STEP
fi ‘ TR
= -——M’ RADIO BOX
TE, FLOOR i
;gm n : N s MCS ENCLOSURE
‘ e (IF INSTALLED)
--‘-'-—‘. 2 R '1-""-"—' e .)‘
it J0Lw = FX 708
FUEL TANK COVER
CHANNEL, EJECTOR HULL HATCH BASE \ COVER
RING
APRON CYLINDER /' DRIVER'S COMPARTMENT
TOP COVER PLATE

SHADED AREAS INDICATE NONSKID LOCATIONS

RESTENCILING MARKINGS

All stenciled markings on the M9 are black. Use paint conforming to specification MIL-C-46168 or MIL-C-53039.

Location and dimensions of stenciled markings are shown below:

Weight (Bridge) Classification Symbol:
Characters: 1-1/2t0 1-5/8 In. (3.8 to 4.1 cm)
Circle: 3-3/4 to 4 in. (9.5 to 10.2 cm) diameter.

National Symbol:
REGISTRATION NUMBER Five-pointed star, with maximum size of 3-1/8 in.
(7.9 cm), minimum size 2-7/8 in. (7.3 cm).

NATIONAL
SYMBOL

Registration Number.
Located on left taillight housing; 1 in. (2.5 cm)
high characters.

Deleted
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Section V. GENERAL REPAIR AND CLEANING METHODS

SCOPE

This section contains general repair methods and cleaning methods. if special repair or cleaning methods
are required for a component or part, specific repair or cleaning instructions are included in the individual
maintenance tasks in chapter 4.

Note
General repair methods for the hydraulic system are in section VI, page 2-29.

REPAIR METHODS

A

O O W

mm

- I O

Complete disassembly is not always necessary to make a repair. Exercise good judgment to keep
disassembly and assembly to a minimum.

Repair or replace unserviceable parts and hardware. Replace packings, gaskets, seals, and locking
hardware with new parts when necessary.

Remove burrs with a stone or file. Remove burrs on closely fitted mating surfaces by lapping the
surfaces with abrasive grade compound.

Remove corrosion or rust with abrasive (crocus) cloth. Use the method that will not damage the
surface being cleaned. Crocus cloth should be used to remove corrosion and rust from polished
surfaces. Ensure that critical dimensions are not altered when using crocus cloth.

Repair damaged threads with a thread chaser or die.

When welding is required and authorized, procedures in TM 9-237 must be followed. Welds must be
inspected for cracks.

Bearings should be inspected and maintained following procedures in TM 9-214,
Clean electrical ground contacts with crocus cloth. Ensure ground connections are tight.

Repair chafed, broken, or damaged electrical wiring with insulation tape, electrical, Specification
HH-1-595. When soldering is required, procedures in TB SIG 222 must be followed.

Paint metal surfaces as required (p 2-22).

2-25
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CLEANING

WARNING

Wear face shield or goggles for eye protection when using wire brush. Failure to comply may
resut in injury to personnel.

A  Use wire brush to remove rust and corrosion from metal parts.

WARNING

Drycleaning solvent is flammable and will not be used near an open flame. A fire
extinguisher will be kept nearby when the solvent is used. Use only in well-ventilated
places. Failure to comply may result in damage to equipment or injury to personnel.

B Clean metal parts with drycleaning solvent. Metal or fiber brushes may be used to apply drycleaning
solvent and to remove softened or dissolved material. Hand scraping with metal scrapers may be
used to remove soft coatings or deposits.

C soak oily or greasy parts in a tank containing drycleaning solvent. The time the parts must be in
solvent varies with the type and amount of material to be removed.

D Do not use drycleaning solvent to clean electrical insulation, wires, cables, or wiring harnesses. Clean
these parts by wiping with a damp cloth. Use a mild soap solution if necessary. Dry immediately with
clean, dry cloths. Clean contact points with flint abrasive paper, and dust thoroughly after cleaning.

E Do not use drycleaning solvent to clean rubber parts. Clean rubber parts by washing with mild
solution of soap and water.

WARNING

Compressed air can injure you and others. Do not aim compressed air hose at anyone. Do
not use more than 30 psi (207 kPa). Always wear goggles.

“

Dry parts by blowing with low-pressure compressed air or wiping with clean, lint-free cloths.

G Bearings should be cleaned by procedures in TM 9-214.

LUBRICATION

Keep a light coat of lubricating oil (PL-medium or PL-special) on parts during repair procedures to prevent
rusting.

TORQUE VALUES

Use the torque values listed in the maintenance procedures, if they are given. When no torque values are
given in the maintenance procedures, refer to the torque value guide in appendix F for fasteners, or the hydraulic
fitting torque value guide on page 2-35 for hydraulic hoses, tubes, and fittings.
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Some maintenance tasks are necessary to prepare the M9 for many of the maintenance procedures in
chapter 4. These tasks are required for personnel safety and for ease of maintenance. These preparation steps

are described below.

BLOCKING/UNBLOCKING THE HULL

To block vehicle, start the engine (TM 5-2350-
282-10) and place the SPRUNG/UNSPRUNG
control lever (1) in UNSPRUNG. Position both
suspension control levers (2) to lower front end
fully. When rear of vehicle reaches its highest
position, have assistant place support stands under
both rear corners of hull. Position both suspension
control levers (2) to raise front end fully. When front
of vehicle reaches its highest position, have
assistant place support stands under both front
corners of hull. Before shutting off engine (TM 5-
2350-262-10), position ejector about midway in
bowl. Reverse procedure to unblock huill.

A T o O B [

RELIEVING HYDRAULIC PRESSURE

See| page 3-82)

RELIEVING AIR PRESSURE

Stop engine (TM 5-2350-262-10). Press air
valve (3) at rear of vehicle and hold open (pressed
in} until no air can be heard escaping from the air
valve (3).

= P
et # ,71_;:’\.;“
K Jl;!;l,r?.

=42

& JREO N0
PLACE
STANDS
HERE
RAISE FRONT OF VEHICLE
TO BLOCK FRONT

Change 3 2-27
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BLOCKING TRACK OR ROADWHEELS

2-28

WARNING

Block track or roadwheels when parking brake is released, steer unit brake levers are

disconnected, or when track is disconnected. Vehicle can roll causing damage to equipment,
severe injury, or death to personnel.

Note
If blocks are not available, use timbers 12 to 18-in. high (30 to 46-cm).

A Stop vehicle on hard, level surface. Stop engine (TM 5-2350-262-10).

Place blocks or suitable material in front of track at No. 1 roadwheel and between drive sprocket
and No. 4 roadwheel on each side of vehicle. If track is disconnected, place blocks or suitable
material directly against No. 1 and No. 4 roadwheels on each side of vehicle.

PLACE BLOCKS
HERE
PLACE BLOCKS
HERE

Change 3
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Section VI. GENERAL HYDRAULIC SYSTEM
REPAIR METHODS

SCOPE

This section contains repair methods for the hydraulic system. If special repair methods or procedures are
required for the hydraulic system components or parts, specific repair instructions are included in the individual
maintenance tasks in chapter 4.

WARNING

& High pressure is present in the M9 hydraulic system. Do not disconnect any hydraulic system component
unless hydraulic system pressure has been relieved. After hydraulic system pressure has been relieved,
wait at least 4 minutes befare disconnecting any hose or fitting. Failure to comply may result in severe
injury to personnel.

¢ Spilled hydraulic oil is very slippery. Use caution when entering or working in bowl area. Wipe up any
spilled oil immediately. Failure to comply may resuilt in severe injury to personnel.

CAUTION

® ALWAYS clean around fittings before disconnecting or connecting hoses or fittings. Ensure area is clean
before installing hydraulic components. Failure to comply may resuit in damage to equipment.

e Cover, cap, or plug all openings, ports, and tube or hose ends when disconnected. Failure to comply
may result in damage to equipment.

® Ensure fittings are connected to fittings of the same design or damage to equipment may result.
Connecting uniike fittings may not damage threads but is not a guarantee that the connection wiil not
leak. See illustrations of fitting types on pages 2-30 and 2-31.

¢ Fittings must be installed and hand-tightened. If a fitting cannot be hand-tightened, it may be cross-
threaded or have damaged threads. Failure to comply may result in damage to equipment. Use wrench
only for final tightening.

® Do not use TEFLON tape as a sealer on any fittings. It can separate from the fittings and cause control
valves, relief valves, and actuators to become contaminated and fail. Failure to comply may result in
damage to equipment.

¢ It is possible to connect a male national pipe thread (NPT) to a female straight thread, but the fitting will
leak. Learn to recognize the very slight taper which an NPT has (see page 2-30, para. A). Do not attempt
to connect NPT and female straight threads. Failure to comply may resuit in damage to equipment.

¢ Do not attempt to use the parts of the 37° flare fitting and the flareless fitting with each other. The
connection will leak.

¢ Use caution when connecting NPTs. if overtightened, the female pipe thread will split. If a connection
leaks, disconnect and apply thread sealant. Reconnect the threads and snug up with wrench. Failure to
comply may result in damage to equipment.

e Do not apply sealant to the first threads of NPT fittings. If sealant enters the hydraulic system, it may
cause components to fail (see page 2-30, para. A).

e Use caution when installing preformed packings. Sharp threads can nick the packing, causing
connection to leak. Failure to comply may result in damage to equipment. If fitting leaks, check packing
for nicks or cuts and replace if necessary.
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CAUTION - CONTINUED

¢ Do not overtighten a flareless connection (see page 2-31, para D). Observe torque values on page
2-35. Overtightening can cause leakage, requiring replacement of entire tube assembly.

e When connecting a hose to a fitting, ALWAYS USE TWO WRENCHES. Use one wrench to tum the
swivel nut onto the fitting, and use another wrench to keep the fitting from rotating.

The following information is provided to familiarize personnel with the various types of hydraulic fittings.
Refer to this section and the wamings and cautions on the previous page when working on hydraulic systems.

A National Pipe Thread (NPT). This thread is commonly found in hydraulic systems. it differs from other
fittings in that it is tapered. In order to obtain a proper seal with this thread you must use a sealant. The
sealant should be applied to the male fitting. Torque value guide, page 2-35, is NOT to be used.

CAUTION

Do not apply sealant to the first threads of fittings. If sealant enters into the hydraulic system, it may
cause components to fail.

DO NOT APPLY
SEALANT TO
FIRST THREAD NOTE TAPER

NATIONAL PIPE THREAD (NPT)

B 37° Flare. The 37° flare termination has a male straight thread that mates with a female straight thread. The
sealing surface for this termination is the angled nose at the end of the male fitting. This nose mates with a
similar surface in the female 37° flare fitting. These sealing surfaces must be free of nicks and scratches in
order to seal properly. If nicked or scratched, item must be replaced. For torque requirements, see guide on

page 2-35.

SLEEVE

SEALING SURFACE

37° FLARE NUT

2-30
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GENERAL HYDRAULIC SYSTEM REPAIR METHODS - CONTINUED

CAUTION

Packing must be seated fully into groove and not on threads. Failure to comply may damage packing,
resulting in damage to equipment.

O-Ring (preformed packing) Boss. This termination also has a straight thread. The seal for this termination
is a preformed packing that fits at the top of the threads on the male fitting. This packing is squeezed into
the extra space at the top of the threads of the female fitting and seals the connection. The installed
packing must be free of nicks and cuts to seal properly. If packing is nicked or cut, it must be replaced.

O-RING (PACKING)

STRAIGHT THREAD % @

KING) CAVITY
O-RING (PACKING) BOSS O-RING (PACKING)
D Fiareless. This fitting also uses a straight thread. The female fitting contains a ferrule that mates with a

cavity in the male fitting. Use recommended torque values to tighten nut (page 2-35). If this fitting is
overtorqued, the ferrule will be deformed and the fitting will leak.

FERRULE
% MATING FITTING
NUT

FLARELESS

CAUTION

Nicks, cuts, or scratches are cause for parts replacement or repair. Failure to comply may result in
damage to equipment.

4-Bolt Split Flange. The 4-bolt split flange has a flange head that is clamped to a smooth face. The flange
head uses a preformed packing that is squeezed between the head and the face. The face and end of

flange head must be free of nicks and scratches to seal properly. The packing must also be free of nicks
and cuts, or the connection will leak.

O-RING (PACKING)

¢ \ CLAMP HALVES
A, FLANGE HEAD

4-BOLT SPLIT FLANGE
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INSTALLING PACKINGS (O-Rings)

A

B
o
D

2-32

Before installing a new packing, inspect the threads and packing seat (cavity) for nicks, cracks, and
distortion. Replace any damaged components.

Ensure the packing is the correct type and size. If unsure, check the Repair Parts and Special Tools
List, TM 5-2350-262-24P.

Before installation, lubricate the new packing with OE/HDO-10.

While installing the packing, always protect it from cuts or nicks. Do not install packing directly over
threads. If available, install packing over the plastic or rubber thread guard that is supplied with new
fittings. If no thread guard is available, protect the packing by wrapping the fitting threads with heavy,
smooth, lint-free paper. See the illustrations below.

If a backup washer is used with the packing, it must be free of cuts, nicks, and distortion. An
unserviceable backup washer can cause the packing to distort or rupture when hydraulic pressure is
applied and result in a serious oil leak.

After the packing is installed, inspect it for damage and replace it again if necessary. Also, ensure it is
not twisted or distorted.

CORRECT METHOD INCORRECT METHOD
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INSTALLATION OF ADJUSTABLE FITTINGS

A Lubricate packing (O-ring) (1) with light oil (OE/HDO-10).

CAUTION

Packing must be located fully in groove and not on threads, or packing will be damaged, resulting in
damage to equipment.

B Gently push backup washer (2) and packing (1) all the way into groove (3).

C Tumn locknut (4) down until it just contacts the backup washer (2).

D instal fitting, by hand, into boss (5) until the backup washer (2) contacts the face of the boss (5).
E

Position the fitting to the desired position by backing it out (counterclockwise) to 1 full turn. Hold the
fitting in the desired position and tighten locknut (4) with a wrench.

m

Assemble tube to fitting after fitting is properly positioned and tightened.

PACKING GOES HERE
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Section VIl. GENERAL QUICK-DISCONNECT
REPAIR METHODS

GENERAL QUICK-DISCONNECT REPAIR METHODS

The hydraulic, pneumatic, and fuel systems on the M9, Armored Combat Earthmover use quick-disconnects
on many hoses. All are similar. A faulty or damaged quick-disconnect can obstruct flow through the affected
hose. To disassemble and assemble a damaged or leaking quick-disconnect, use the following procedures.

DISASSEMBLY

Note

Use two wrenches to disassemble and
assemble quick-disconnects.

A Remove adapters (1) from hoses (2).

B Remove adapters (1) and packings (3) from
quick-disconnect coupling halves (4). Discard

packings (3).

C Separate quick-disconnect coupling halves (4)
by alining arrow on collar and pulling collar.

2-34

ASSEMBLY

A Coat packings (3) with lubricating oil.

B Install packings (3) and adapters (1) in quick-
disconnect coupling halves (4).

C Install adapters (1) in hoses (2).
D Connect quick-disconnect coupling halves (4)

by aligning arrow on collar and pushing
together.
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CAUTION

Do not use table for assembly of NPT fittings. Overtightening will damage fittings.

TORQUE VALUE GUIDE FOR HYDRAULIC FITTINGS

Torque in Torque in Torque in
Size Pound-inches Pound-Feet Newton-Mefers

-2 (5/16-24 Thread) 36-48 3-4 4-5

-3 (3/8-24 Thread) 84-96 7-8 9-11

-4 (7/16~20 Thread) 132-144 11-12 15-16

-5 (1/2-20 Thread) 180-192 15-16 20-22

-6 (9/16-18 Thread) 264-300 22-25 30-34

-8 (3/4-16 Thread) 444-492 37-41 50-56
-10 (7/8-14 Thread) 648-696 54-58 73-79
-12 (1-1/16-12 Thread) 900-996 75-83 102-113
-14 (1-3/16-12 Thread) 1044-1200 87-100 118-136
-16 (1-5/16-12 Thread) 1200-1392 100-116 136-157
-20 (1-5/8-12 Thread) 1896-2100 158-175 214-237
-24 (1-7/8-12 Thread) 2700-3000 225-250 305-339
-32 (2-1/2-12 Thread) 3996-4500 333-375 452-509

Note 1. Torquing requirements are extracted from MiL.-F-18866D, Table Il

Note 2. Torque to be used on hose fittings, tube fittings, straight thread fittings, and SAE/AN ports.
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Section VIll. GENERAL HULL REPAIR PROCEDURES

SCOPE

This section describes general hull repair procedures for the M9 hull at unit level. The following procedures
identify parts of the M9 hull that are repairable.

2-36
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GENERAL
9O
2 1

Many parts of the M9 hull can be damaged during operation. These include:

1. Front and rear track retainer plates (1) (high strength alloy steel, ASTM A514).

2. Track retainer supports (2) (Florida plates) (aluminum alloy 5083 or 5456, temper H321).
3. Front hull slope areas (3) (aluminum alloy 5083 or 5456, temper H321).

4. Rotary actuator mounting areas (4) (aluminum alloy 5083 or 5456, temper H321).

5. Hull protective plates (5), access covers, and mounting areas (aluminum alloy 5083 or 5456, temper H321).
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GENERAL — CONTINUED

The parts listed above are not authorized for repair, but can be returmed to service by straightening, grinding,
and welding by direct support maintenance.

Track retainer supports (Florida plates) may be made from alternate aluminum alloys. These include: alloy
5083 or 5456, temper H321 or H116, ASTM B209, alloy 5086, temper H32, H34, H116, ASTM B209, alloy 6061,
temper 7651, ASTM B204, or aluminum alloy armor plate 5083, or 5456 per MIL-A-46027.

GENERAL INSPECTION AND REPAIR PROCEDURES

Inspecting parts before beginning any hull repair can eliminate wasted time. General inspection criteria is
given in this section, but not all possible inspection criteria is given. Use your best judgment. If unsure, ask your
supervisor.

Send parts to direct support maintenance for welding.

If available, use a press to straighten bent plates.

FRONT TRACK RETAINER PLATES INSPECTION AND REPAIR

STRAIGHT EDGE

Check front track retainer plates for bends, cracks, or rips. To measure bend in track retainer plate:
» Tighten front track retainer plate screws.

* Use a straight edge about 18-in. (46-cm) long and a 6-in. (15-cm) rule. Position rule on outside and
forward of track support. Use straight edge to measure widest point of bend in retainer.
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 |f front track retainer plate is bent out 3-in. (8-cm) or more, replace or try to straighten plate. Front track
retainer plates bent out less than 3-in. (8-cm) should be straightened.

FRONT
TRACK
RETAINER
PLATE
__—— NO MORE THAN
——— . ‘F/'I 3N, (8CM)
PEER—— |

To confirm that track retainer plates are bent 3-in. (8-cm) or more, remove retainer plate (p 4-363), and lay
plate on level flat surface, with track side of plate facing down.

Have an assistant step on plate near mounting holes, so one edge of plate is flat against surface. Measure
gap between surface and other edge of plate. If gap no longer exceeds 3-in. (8-cm), straighten plate.

FRONT
TRACK
RETAINER
PLATE

TRACK RETAINER SUPPORT
(FLORIDA PLATE)

NO MORE THAN
6-IN. (15-CM)

Front track retainer plates that are cracked more than 6-in. (15-cm) or have cracks connecting two or more

mounting holes should be replaced. Cracks less than 6-in. (15-cm) should be stop-drilied and sent to direct
support maintenance for welding.
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FRONT TRACK RETAINER PLATES INSPECTION AND REPAIR - CONTINUED

Front track retainer plates with rips 6-in. (15-cm) long or more and with gaps 3-in. (8-cm) or more should be
replaced. Rips less than 6-in. (15-cm) long with smaller than 3-in. (8-cm) gaps should be straightened, stop-
dritied, and sent to direct support maintenance for weiding.

Front track retainer plates ripped 6-in. (15-cm) or less with gaps exceeding 3-in. (8-cm) should be
straightened, stop-drilled, and sent to direct support maintenance for welding.

REAR TRACK RETAINER PLATES INSPECTION AND REPAIR

Check rear track retainer plates for bends, cracks, or rips. To measure bend in rear track retainer plate:

STRAIGHT
EDGE

RULE

Tighten track retainer screws.
Use a straight edge about 18-in. (46-cm) long and a 6-in. (15-cm) rule.
Hold straight edge against hull, near edge of retainer, pointing down.

Visually line up straight edge with rear of vehicle. Measure gap between inside edge of piate and straight
edge.

« If retainer plate is bent out 3-in. (8-cm) or more, replace retainer plate (p 4-363). Rear track retainer
plates bent out less than 3-in. (8-cm) should be straightened.
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NO MORE THAN
3-IN. (8-CM)

Rear track retainer plates that are cracked 6-in. (15-cm) or more or have cracks connecting two or more bolt
holes should be replaced. Plates cracked less than 6-in. (15-cm) should be stop-drilled and sent to direct
support maintenance for weiding.

Rear track retainer plates with rips 6-in. (15-cm) or more and gaps of 3-in. (8-cm) or more should be
replaced. Rips less than 6-in. (15-cm) and gaps less than 3-in. (8-cm) should be straightened, stop-drilled, and
sent to direct support maintenance for welding.

Rear track retainer plates ripped less than 6-in. (15-cm) with gaps exceeding 3-in. (8-cm) should be
straightened, stop-drilled, and sent to direct support maintenance for welding.
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FRONT HULL SLOPE AREA INSPECTION AND REPAIR

GOUGES

Check front hull slope area for gouges or worn-through condition.
 |f front hull slope is worn through, notify direct support maintenance.

* To measure depth of gouges in front hull slope, use straight edge and 6-in. (15-cm) rule. Position straight
edge over deepest part of gouge. Use rule to measure depth of gouge.

* |f gouge is 1/2-in. (13-mm) deep or greater, notify direct support maintenance.

STRAIGHT
EDGE
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ROTARY ACTUATOR MOUNTING AREA INSPECTION AND REPAIR

Check rotary actuator mounting areas for cracks between mounting holes, punctures, or other damage.

MISSING
HARDWARE

CRACK

When performing maintenance on roadwheel arms, visually inspect mounting area around rotary actuators.
Check for cracks radiating from behind rotary actuator. Notify direct support maintenance if cracks are found.

Check mounting hardware for damaged or missing screws and unserviceable threaded inserts (p 2-44).
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HULL PROTECTIVE PLATES, ACCESS COVERS, AND MOUNTING AREA
INSPECTION AND REPAIR

Check hull protective plates and access covers for cracks, bends, punctures, and damage to mounting
surfaces.

CRACKS

* If access covers have cracks connecting two or more bolt holes, cracks running from bolt holes, or cracks
6-in. (15-cm) or longer, replace access cover, Cracks less than 6-in. (15-cm) long can be stop-drilled and
sent to direct support maintenance for welding. Straighten bent access covers.

e
e T —

= e :
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INSERT

CRACKS

Check hull access cover mounting areas for cracks around mounting holes or damaged threaded inserts
(p 2-44). Notify direct support maintenance to repair damage around mounting holes or unserviceable threaded
inserts.
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THREADED INSERTS INSPECTION AND REPAIR

Threaded inserts are replaced by direct support maintenance. Sometimes an insert can be pulled out of its
tapped hole slightly and still be serviceable. For instance, a thrown track may cause the rear track retainer plate
to pult away from the hull. inserts may be pulled out as well.

There are two kinds of threaded inserts used in the M9 hull:

SERRATED LOCKRING KEY-LOCKED
INSERTS INSERTS

* Key-locked inserts are locked into place when keys, part of the insert, are driven down between the insert
and tapped hole. Key-locked inserts are used where rear track retainers and hull access covers mount.

* Serrated lockring inserts are locked into place by driving the lockring inserts into a countersink, in the
tapped mounting hole. Serrated lockring inserts are used around rotary actuators.
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THREADED INSERTS INSPECTION AND REPAIR — CONTINUED

KEYS

— NOMORE THAN
—_ 1/4IN. (6.35-MM)

e If an insert where a rear track retainer mount is pulled out 1/4-in. (6.35-mm) or less and keys are
undamaged, drive keys flush with hull using soft drift and hammer.

* |f an insert is pulled out more than 1/4-in. (6.35-mm) or keys are damaged, tag insert for replacement by
direct support maintenance.

MSg0728-186
SCREW

FLAT
WASHERS

Always check stacked inserts to ensure they hold torqued bolts.

* Install a series of washers, which equal 1/2-in. (13-mm) thick, and screw (MS90728-186). Washers
simulate thickness of track retainer.

« Tighten screw to 205-227 Ib-ft (278-308 N-m).

« If insert holds torque without turning, remove screw and washers. If insert does not hold torque, tag it for
replacement by direct support maintenance.
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Check rotary actuator threaded inserts by tightening screws to 170-190 Ib-ft (231-258 N.m).

TORQUE
WRENCH

¢ If screw won't hold torque, remove and inspect screw for damaged or stripped threads. If screw is
undamaged, tag mounting hole for inspection by direct support maintenance.

* |f serrated lockring threaded inserts for rotary actuators become loose or damaged, tag insert for replace-
ment by direct support maintenance. Rotary actuators must fit flush against hull to ensure water-tightness

during amphibious operations.
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THREADED INSERTS INSPECTION AND REPAIR - CONTINUED

Check threaded inserts in hull where hull access covers mount by installing cover mounting screw and

tightening screw to 22-26 Ib-ft (30-35 N.m).
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« If screw won't hold torque, remove and inspect screw for damaged or stripped threads. If screw is

undamaged, tag insert for replacement by direct support maintenance.

\{ TORQUE
WRENCH

* Visually check inserts to make sure they are flush or slightly recessed from surrounding hull. Check for

cracks or other damage. Do not restake inserts on hull where access covers mount. Any damaged insert
on the underside of the hull must be tagged for replacement by direct support maintenance. Hull access
covers must fit flush against hull to ensure water-tightness during amphibious operations. .
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Section IX. BATTERY BOX INSULATION REPLACEMENT
AND BATTERY SERVICE

BATTERY BOX FOAM INSULATION REPLACEMENT

WARNING

Drycleaning solvent is flammable and will not be used near sparks or open flames. A fire
extinguisher will be kept nearby when the solvent is used. Use only in well-ventilated places.
Failure to comply may result in damage to equipment or injury to personnel.

Scrape off damaged insulation and clean metal parts with drycleaning solvent. Metal or fiber brushes may be
used to apply cleaning solvent and to remove softened or dissolved adhesive material.

Use part requiring insulation as template to measure and/or cut foam insulation.

Note
Position foam away from adhesive. Adhesive is quick drying and may bond immediately.

Apply adhesive sealant (appendix D, item 4) to both the insulation and metal mating surfaces.

FOAM
lNSUATlON BATTERY

BOX

FOAM
INSULATION

N

ADHESIVE
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BATTERY SERVICE

To remove and retard corrosion:

Corrosion is the greenish "fuzz" that builds up on battery posts, terminals, and cables. This corrosion can
prevent starting and eat up the cables and connectors.

T O M Mmoo O m >

WARNING

+ Do not smoke, have open flames, or make sparks around batteries. Failure to comply may
result in severe injury to personnel.

» Electrolyte is extremely harmful. Always wear goggles and rubber gloves when performing
battery maintenance. Failure to comply may result in severe injury to personnel.

* Remove all jewelry, dog tags, bracelets, etc. If jewelry or disconnected battery ground
cable contacts positive battery terminal, a direct short will result, causing instant heating of
tools, tool damage, battery damage, or battery explosion. Failure to comply may result in
severe injury to personnel.

CAUTION

« Ensure battery caps are tight and no cracks are visible in battery case, so no alkaline
solution (acid neutralizer) reaches electrolyte. Failure to comply may result in damage to
equipment.

» |f cables overheat, there may be corrosion or a break within the wiring causing electrical
resistance. If possible, remove corrosion or replace cables or damaged wiring. Failure to
comply may result in damage to equipment.

Note

Refer to TM 9-6140-200-14 (1989), Operator’s, Organizational, Direct Support and General Support
Maintenance Manual for Lead-Acid Storage Batteries.

Remove corrosion with an alkaline solution of sodium bicarbonate and water.

Clean terminal clamps with terminal brush and a water/sodium bicarbonate solution.

Clean screws and nuts. Check for corrosive effects.

Clean battery posts with a wire brush and a water/sodium bicarbonate solution. Dry battery posts.

Clean any corrosion from tiedowns.

Rinse batteries, connections, cables, and tiedowns with clear water to remove alkaline solution; then dry.
Apply grease to terminals, screws, and posts to retard corrosion.

Keep tops of batteries clean and dry to prevent a current leakage between terminals.
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CHAPTER 3
TROUBLESHOOTING

SCOPE

This chapter contains information necessary to troubleshoot the M9. It includes information
on use of electrical test equipment, harness and cable repair, use of Simplified Test Equipment
for Internal Combustion Engines-Reprogrammable (STE/ICE-R), hydraulic valves, hoses, and
tubes identification; a malfunction symptom index; and troubleshooting charts.

Page
Section | Wiring Harness Cable ... [ ... 3-1
Section Il Using STE/ICE-R With the MO ... e 3-6
Section Il General Hydraulic System Troubleshooting .........cccoooveieiiiiii. [..3-77
Section IV Troubleshooting Charts .........cccceoiiiii it
Section V Microclimate Cooling Garment (MCG) Troubleshooting .......ccccoecvvveeeennnnee. 3-123a

Section I. WIRING HARNESS AND CABLE REPAIR

SCOPE

This section contains instructions on repair of wiring harnesses and cables (leads). Repair
of wiring harnesses and cables consists of replacement of defective connectors, shells, and
terminals, or taping cut or worn insulation and exposed wire conductors.[Pages 3-2 through 3-5
show exploded views of typical harness and cable connectors used on the vehicle and give
procedures for disassembly and assembly of connectors. When soldering is required, procedures
in TB SIG 222 must be followed. If multiple pin connectors are disassembled, tag or label all wires
and cables to ensure that correct connections are made at time of assembly.

The following procedures are contained in this section:

Page
Typical Panel Mounting Receptacle: Disassembly and Assembly .................... [..3-2
Typical Plug Disassembly and ASSEMDBIY .........ccveveievieieeeeeeeeeeee e [...3-3
Terminal-type Cable Connectors Replacement .............ccoovvvevviiiiiiiiie e eeeeeeeeeinnn e 3-4
Male Cable Connector Replacement...........uueiiiiieiiiiiiiiiiiii e s 3-4
Female Cable Connector (with Washer) Replacement .........cccccoeevvvvvvvivivnncennn e, 3-5
Female Cable Connector (with Sleeve) Replacement .........cccooovvviiiiiiiiiiiicnn e 3-5

Change 4
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TYPICAL PANEL MOUNTING RECEPTACLE: DISASSEMBLY AND ASSEMBLY

CABLE

NUT

DISASSEMBLY

3-2

Remove nut from shell assembly and slide
back on cable.

Push grommet back on cable.

Push contacts out through rear of insert with
pin extractor.

Push insert out through rear of shell.
Unsolder cable leads from contacts.

Remove grommet and nut from cable.

GROMMET

;y

(PIN OR SOCKET)

SHELL -

GROOVE

INSERT

ASSEMBLY

Slide nut over cable.
Slide grommet over cable leads.

Strip cable insulation equal to depth of
solder wells of contacts.

Insert cable into solder wells of contacts and
solder.

Push insert into shell from rear until seated. -
Groove in insert must be aligned with guide
in shell to ensure proper fit.

Push contacts into insert from rear until
seated. :

Push grommet down cable and over solder
wells of contacts.

Install nut on shell assembly.
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TYPICAL PLUG: DISASSEMBLY AND ASSEMBLY

CONTACTS
PIN OR SOCK|
CABLE GROMMET ( ik
GROOVE
QW@A
NUT SHELL
COUPLING INSERT
NUT
ASSEMBLY
A Slide nut over cable.
B Slide grommet over cable leads.
DISASSEMBLY C Strip cable insulation equal to depth of
solder wells of contacts.
A Remove nut from shell assembly and slide D Insert cable into solder wells of contacts and
back on cable. solder.
B Slide grommet back on cable. E Push insert into shell from rear until seated.
: Groove in insert must be aligned with guide
C Slide coupling nut off shell assembly. in shell to ensure proper fit.
D Push contacts out through rear of insert with F Push contacts into insert from rear until
pin extractor. seated.
E Push insert out through rear of shell. G Slide coupling nut onto shell assembly.
F Unsolder cable from contacts. H Push grommet down cable and over solder

wells of contacts.

G Remove coupling nut, grommet, and nut

from cable.

| Install nut on shell assembly.
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TERMINAL-TYPE CABLE CONNECTORS REPLACEMENT

CABLE INSULATOR TERMINAL

ach

A Strip cable insulation equal to depth of
terminal well.

B Slide insulator over cable.

0O

Insert cable into terminal well and crimp.

D Slide insulator over crimped end of terminal.

MALE CABLE CONNECTOR REPLACEMENT

SHELL C-WASHER

Loy ot

A Strip cable insulation equal to depth of
ferrule well.

B Slide shell over cable, and remove
C-washer.

C Insert cable into ferrule and crimp.
D Place C-washer over cable at crimped

junction and slide shell over C-washer and
ferrule.
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FEMALE CABLE CONNECTOR (WITH WASHER) REPLACEMENT

CABLE SHELL TERMINAL
WASHER

A Strip cable insulation approximately 1/8 in.
(3 mm).

B Slide shell and washer over cable.

C Place cable into cylindrical end of terminal
and crimp.

D Slide shell and washer over terminal.

TM 5-2350-262-20-1

FEMALE CABLE CONNECTOR (WITH SLEEVE) REPLACEMENT

CABLE SHELL SLEEVE TERMINAL

A Strip cable insulation approximately 1/8 in.
(3 mm).

B Slide shell and sleeve over cable.

C Insert cable in cylindrical end of terminal
and crimp.

D Slide shell and sleeve over terminal.
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Section Il. USING STE/ICE-R WITH THE M9

SCOPE

This section contains information on the use of Simplified Test Equipment for internal Combustion Engines-

Reprogrammable (STE/ICE-R) for the M9. Information in this section should be used with the troubleshooting
charts (p 3-123) when troubleshooting. The STE/ICE-R Cl engine GO NO-GO Chain test procedures to be used
on the vehicle are also contained in this section.

The STE/ICE-R Operator's Manual, TM 9-4910-571-12&P, should be referred to when using STE/ICE-R.
Procedures and information included in this section are listed below:

Page
Using STE/ICE-RforTroubleshooting . . ... ... i it it i i i it eeeans 3-6
PretestInspection . . . ... .. ... . i i it ittt e e e e e 37
STE/ICE-R Diagnostic Connector Assembly (DCA) Location. . ......................... 37
STE/ICE-RPower Cable W5 Connection . . . .. ... it ii it iirierenraonsennnnsosenn 37
Initial ENtry . . .. o i i i et a et s s 3-8
ErmOrMesSSages. - . . ot ittt ittt i i ettt e e 38
StAtUS MESSAGES. - . . . v vttt it et e n et e e 39
PromplNg MeSSageS . . . . .. it i ittt ittt st e 3-10
Control FUNCHIONS . .. .ot ittt it it it ittt ieniseiocanonsasssnessnsnnranen 3-10
MO STE/ICE- R TSt . . . . ittt ittt ittt st e easnnnnanancaenneans 3-14
STE/NCE-RCIEngine GONO-GOChaIN .......ciiiiiiiiiiinennnannsansnsanenns 3-16
GONO-GOChAININAEX. . . .o ittt it e ittt enm e tns e ssnsanssnanannnen 3-16

USING STEACE-R FOR TROUBLESHOOTING

When a STE/ICE-R test is called for in the troubleshooting

charts (p 3-122):

3-6

o Follow the test procedures in TM 9-4910-571-12&P to run
the STE/ICE-R Cl! Engine GO NO-GO Chain (p 3-16).

¢ Match the test result in TM 9-4910-571-12&P and the
STENCE-R CI Engine GO NO-GO Chain (p 3-16) with the
test limits for the M9 in the STE/ICE-R Test Table (p 3-14).

e Check the troubleshooting charts (p 3-123) for corrective
action of any faults found during STE/ICE-R tests.

e Refer to chapter 4 for repair or replacement procedures of
any faults discovered during troubleshooting.

o Remember that certain STE/ICE-R tests may require
different equipment conditions before starting testing.
Refer to TM 9-4910-571-12&P and repair or replacement
procedures in chapter 4 to complete all equipment
conditions.
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PRETEST INSPECTION

Perform STE/ICE-R PMCS as required in TM 9-
4910-571-12&P. Report any damage and correct any
malfunction.

Check the following items on the vehicle before
using STE/ICE-R.

Fan Belt

Alternator/Water Pump Belt

Coolant Level

Fuel Level

Batteries

.

If battery output is low, STE/ICE-R can be
connected to another vehicle's battery.

STE/ICE-R DIAGNOSTIC CONNECTOR ASSEMBLY (DCA) LOCATION

A Open engine covers (TM 5-2350-262-10). BLACK / - \

B Disconnect dust cover (1) from DCA “lo py
connector (2) of STE/ICE-R interface resistor = =)
box (3). ‘ (+ i

C Connect DCA cable W1 (part of STE/ICE-R kit) -
between M9 DCA connector (2) and connector 1)

J1 of Vehicle Test Meter (VTM). \o +

+ o

RED
STE/ICE-R POWER CABLE W5 CONNECTION

Refer to the illustration at right when a STE/AICE-R
test requires the use of Power Cable W5,

Change 3 3-7
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INITIAL ENTRY

Make the following initial entries when required. Refer to TM 9-4910-571-12&P for test information.

Confidence Test #66 — This procedure provides an overall check of the vehicle test meter (VTM), and should
be run before and after each STE/ICE-R use to ensure accuracy of results.

Enter Vehicle identification Test #60 — This procedure aliows the user to enter a vehicle identification number
(VID) into VTM. The VTM has been programmed to recognize a VID to allow performance of specific vehicle
dependent tests. VID for the M9 is 24.

Display Vehicle Identification Test #61 — This procedure allows the user to check VID information stored in
the VTM so the user can ensure the correct VID has been entered.

ERROR MESSAGES

An error message indicates that the VTM requires additional or corrected information before testing can
continue, or that additional procedures are required.

All error messages are displayed with an E followed by three numbers. To correct the problem, refer to
specific procedures in TM 9-4810-571-12&P.

The following error messages may be displayed on the VTM:

DISPLAY MEANING

E000 VTM has been asked for information it does not have.

EOO1 A test number which does not exist has been entered on the TEST SELECT switches.

E002 The required transducer is not connected.

E003 Test number wrong for DCA connected. This can occur if test selected does not apply to the
class of vehicle/equipment under test or if the DCA harness does not have the required
transducers. ,

EC04 Not currently used. If message appears, turn in test set.

EQOS Required offset test was not performed.

EO007 The VID number and number-of-cylinders information entered do not agree.

E008 VTM is not receiving required voltage signal for selected test. This message can occur on
tests 14, 15, and 72 through 79.

E009 VTM is not receiving engine speed signal. This applies only to engine power test.

EO10 A wrong VID number was entered. The VTM wili only accept numbers between 01 and 99. if
EO010 is displayed when the VID entered was between 01 and 99, it means that the VID
does not agree with the identity of DCA harness powering the VTM. Testing may continue.

EOM1 Throttie control was operated incorrectly. It was taking too long to accelerate or decelerate
during power test.

EO012 Sl ignition adapter or C1 pulse tachometer is missing or is not connected to the VTM.

EO13 VTM is unable to use data received.

EO14 The wrong number of cylinders was entered.

EO15 Not currently used. If message appears, turn in test set.

EO17 VTM is not receiving ignition information during dwell test.

EO18 Test discontinued due to no information being detected by VTM. This will occur after several
minutes of no-signal operation.

E020 No first peak information was detected by the VTM.

EO021 VTM cannot calculate result. Current is over current probe's range and VTM did not sample

3-8
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ERROR MESSAGES - CONTINUED

DISPLAY MEANING
E022 External voltage was detected in the circuit under test while measuring resistance.
E023 VTM's constant voltage source is not working.
E024 Test is not valid for VID entered.
E027 Error in entry of compression unbalance constants.
EO28 Test just entered cannot be used with control function 06.
E030 VID entered conflicts with speed transducer attached.
E032 Vehicle's cranking speed is varying too much for a compression unbalance measurement.
EO033 Eror in entry of power test constants.
NOTE: If any error message not listed above is displayed, return STE/ICE-R set to DS
maintenance. '
STATUS MESSAGES

Status messages keep the operator informed of what the VTM condition is. The status messages and their
meanings are as follows:

DISPLAY MEANING

.8.88.8 There is power to the VTM and the display is working properly. This appears only for a short
period after power is turned on, and during the confidence test.

9.9.9.9 VTM is reading a test value beyond its range.

AUE Numerical display is an average value.

Con Accepted control function input.

FAIL Unit being tested has failed test.

PASS Unit being tested has passed test.

.--- With the power on, VTM is ready for testing. During compression unbalance test and
frequency measurement, means testing is in progress.

TITLH VTM is busy.

3-9
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PROMPTING MESSAGES

A prompting message indicates that the operator must perform a task. After the operator action is
completed, testing will continue. The prompting messages and their meanings are as follows:

DISPLAY MEANING

0066 Set TEST SELECT switches to 99 during confidence test.

CAL Release the TEST button during an offset test.

CIP Apply full throttle in a Cl power test.

Cu-1 Enter 1st compression unbalance value.

Cu-2 Enter 2nd compression unbalance value.

Cu-3 Enter 3rd compression unbalance value.

Cu-4 Enter 4th compression unbalance value.

Cu-5 Enter 5th compression unbalance value.

CYCL Test that displays this message is not valid in the STE/ICE-R set.
CYL Enter the number-of-cylinders into the VTM.

GO Crank engine.

OFF Stop the operation being performed. Stop cranking the engine. Release the accelerator.
OoP-1 Enter number of 1st test to be used with control function 06.
OopP-2 Enter number of 2nd test to be used with control function 06.
Po-1 Enter 1st power test value.

Po-2 Enter 2nd power test value.

Po-3 Enter 3rd power test value.

UEH Enter VID on the TEST SELECT switches.

CONTROL FUNCTIONS

A. USING CONTROL FUNCTIONS
Control functions change the way a measurement is displayed or run. There are six control functions.
01 Display RPM with next measurement.

02 Display minimum value of next measurement.

03 Display maximum value of next measurement.

04 Display peak-to-peak vaiue of next measurement.
05 Sl full power simulation. This function is not used with the M9.
06 Display two measurements.

The controf functions available for each test are in table 3-1 (p 3-12). Control functions can be used together
except as indicated in the table.

By combining control functions, for example, you can display maximum battery voltage alternating with
speed under full power simulation. The control furittion test numbers can be entered in any order prior to
entering the measurement test number. The exceptions are 02, 03, 04, and 06, of which only the last one
entered will be active.
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CONTROL FUNCTIONS - CONTINUED

The steps taken to use a control function are: »
1. Check table 3-1 (p 3-12) to see if control functions can be used for the measurement.
2. Perform offset test (if required).
3. Enter any control functions that are desired. VTM will display Con after each entry.
4. Perform desired measurement.
B. DISPLAY RPM WITH NEXT MEASUREMENT FUNCTION #01

This function causes the VTM display to alternate between the test that was entered and a measurement of
engine speed. This is useful when a measurement is to be made at a particular engine speed. If the VTM is not
powered through a DCA, then it must have an ignition adapter cabie or pulse tachometer attached.

C. DISPLAY MINIMUM VALUE OF NEXT MEASUREMENT FUNCTION #02

This function causes the VTM to display the lowest value measured during a test. it is useful when the
lowest value of a measurement is needed; for example, when looking for the lowest manifold vacuum on a spark
ignition engine.

D. DISPLAY MAXIMUM VALUE OF NEXT MEASUREMENT FUNCTION #03

This function causes the VTM to display the highest value measured during a test. It is useful when the
greatest value of a measurement is needed; for example, when measuring cylinder pressure.

E. DISPLAY PEAK-TO-PEAK VALUE OF NEXT MEASUREMENT FUNCTION #04

This function causes the VTM to display the difference between the highest value and the lowest value
measured between display changes during a test. The peak-to-peak control function can be used with the dwell
measurement to determine dwell difference between the cam lobes.

F. SPARK IGNITION FULL POWER SIMULATION FUNCTION #05
This function is.not used on the M9. The M9 uses a compression ignition (Cl) engine.
G. DISPLAY TWO MEASUREMENTS FUNCTION #06

This function allows the user to make two general measurements at the same time. The control function
causes the VTM display to alternate between the results of the first measurement and the results of the second
measurement. Table 3-1 (p 3-12) shows those tests that can be used with control function 06. As an example,
this control function can be used to measure pressure versus current to adjust bypass valves and main pumps
on motor generators and cranes. It can also be used to determine the proper operation of charging systems by
measuring battery voltage versus battery current.
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CONTROL FUNCTIONS — CONTINUED

Table 3-1. STE/ACE-R Control Function Applications

Control Functions

Use only one

3-12

Test Description #01 #02 #03 #04 #05 #06
10 Engine RPM (Average)
11 Engine RPM (Cranking)
12 Power Test (rpm/sec)
13 Power Test (% power)
14 Compression Unbalance (W1 or W5)
15 Compression Unbalance (W2)
18 DCA Only X X X X X
21 DCA Only X X X X X
22 DCA Only X X X X X
23 DCA Only X X X X X
24 DCA Only X X X X X
25 DCA Only X X X X X
26 DCA Only X X
27 DCA Only X X X X X
28 DCA Only X X X X X
29 DCA Only X X X X X
30 DCA Only X X X X X
31 DCA Only X X X X X
32 DCA Only X X X X X
33 DCA Only X X X X X
34 DCA Only X
35 DCA Only X X X X X
36 DCA Only X X X X X
37 DCA Only X X X X X
38 DCA Only X X X X X
39 DCA Only X X X X X
40 DCA Only X X X X X
41 DCA Only X X X X X
42 DCA Only X X X X X
43 DCA Only X X X X X
44 DCA Only X X X X X
45 Vacuum 0 to 30 in. Mercury X X X X X
46 Vac Variation 0 to 30 in. Mercury X
47 Pressure 0 to 50 in. Mercury X X X X X
48 Vacuum 0 to 150 in. Water X X X X X
49 Pressure 0 to 25 psig X X X X X
50 Pressure 0 to 1000 psig X X X X X
51 Pressure 0 to 9999 psig X X X X X
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TM 5-2350-262-20-1

Table 3-1. STE/ICE-R Control Function Applications (Continued)

Contro! Functions
Use only one
Test Description #01 #02 #03 #04 #05 #06

58 Enter Number of Cylinders
59 Display Number of Cylinders
60 Enter VID
61 Display VID
62 Display DCA ID
63 Display J2 TK ID
64 Display J3 TK ID
66 Confidence Test
67 Battery Voltage X X X X X
68 DCA Only X X X X X
69 DCA Only X X X X X
70 DCA Only X X X X X
71 DCA Only X X X X X
72 Current First Peak
73 Battery Internal Resistance
74 Starter Circuit Resistance
75 Battery Resistance Change
76 Current First Peak
77 Battery internal Resistance
78 Starter Circuit Resistance
79 Battery Resistance Change
80 DCA Only X X X X X
81 DCA Only
82 DCA Only X X X X X
83 DCA Only X X X X X
84 DCA Only X X X X X
85 DCA Only X X X X
86 DCA Only X X X X
87 DCA Only
88 Live Circuit Resistance (Low Ohms) X X
89 DC Voltage 0 to 45 Volts DC X X X X X
90 DC Current 0 to 1500 Amps DC X X X X X
91 Resistance and Continuity X X X X X

0 to 4500 Ohms
92 Resistance 0 to 40 K/ohms X X X X X
93 AC Voltage 0 to 35 Volts AC X X X X
95 AC Current 0 to 700 Amps AC X X X X
96 AC Frequency (Test Probe)

40 to 500 Hz
97 AC Frequency (Current Probe)

40 to 500 Hz Frequency
98 DCA Only X X X X X
99 DCA Only X X X X
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All voltages are DC.

Read “greater than” for this symbol: >
Read “less than” for this symbol: <

For engine cranking tests, hold fuel solenoid bypass
switch (1) open to prevent engine from starting.

Note

M9 STE/ICE-R TESTS
TEST OFFSET TEST
NUMBER LIMITS (1) DESCRIPTION
10 —_— Engine Cranking Speed 100 rpm
10 — Engine Idie pm 750-850 rpm
10 —_— Maximum Governed Speed, No Load 2,960 rpm max.
12 —_—— Power rpm/sec. 2,427-3,280 rpmy/sec.
13 —_—— Power Percent 60-75 percent
14 —_— Compression Unbalance 0-20 percent
24 | — Fuel Supply Pressure at Stall Speed: 2,250-2,350 rpnv
rpm/Auel pressure 168-198 psi
(1,158-1,365 kPa)
67 —_— Battery Voltage, Engine Off > 22 volts
87 — Battery Voltage, Engine Crank > 19 volts
67 —_— Battery Voltage, Fast Idle* 26.5-29.5 volts
68 | —— Battery Voltage, Engine Off > 22 volts
68 —————— Starter Voltage, Engine Crank > 19 volts
68 |J] — Starter Voltage, Fast ldle* 0 volts
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TM 5-2350-262-20-1

TEST OFFSET TEST TEST
NUMBER LIMITS () DESCRIPTION LumMITs
69 _— Starter Negative Cable < 0.5 volts
Voltage Drop, Engine Crank
7% ] ——— Starter Solenoid Voltage, 0 volts
Engine Off
70 —— Starter Solenoid Voltage, > 19 volts
Engine Crank
70 — Starter Solenoid Voltage, 0 volts
Fast idle*
71 150 Starter Current Average 350-450 amps
72 —— Starter Current, First Peak 1,297-1,462 amps
73 +6.8 Battery Internal Resistance max. 13.0 milliohms
74 -225 to +225 | Starter Circuit Resistance 5-16 milliohms
75 +6.8 Battery Resistance Change max. 25 milliohms/sec.
82 —— Alternator Positive Voltage, > 22 volts
Engine Off
82 | — Alternator Positive Voitage, 27-29 volts
Fast Idie*
83 —_—— Alternator Field Voltage, > 22 volts
Engine Off, ignition On
83 | —— Alternator Field Voitage, 27-29 volts
Fast Idie*
84 —— Alternator Negative Voltage < 0.05 volts

Cable Drop, Fast Idle*

* Fast idle is 1,100-1,300 rpm
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STEACE-R Cl ENGINE GO NO-GO CHAIN

Run the STE/ICE-R Cl Engine GO NO-GO Chain when cailed for in troubleshooting charts (p 3-123). Refer to
STE/ICE-R Diagnostic Connector Assembly (DCA) location (p 3-7), STE/ICE-R Power Cable W5 Connection
{p 3-7), and TM 9-4910-571-12&P for setup and interpretation of test results.

Perform all GO steps listed until a NO-GO (NG) condition exists, then perform the NO-GO (NG) steps
indicated. Complete ali repair or replacement tasks specified, using the list of tasks (p vii) or alphabetical index
(INDEX 1). Notify direct support maintenance if condition persists.

GO NO-GO CHAIN INDEX
DCA MODE

Go1 - VTM Connections and CRECKOUL ........cccuieiieiiieesieriisssesessssssssssasssnsssnsssssssssssssssssssssssssssssnns [ 317
Go02 O S A LT 1O = [_3-21]
Go3 - Engine Start/Fluid LEVEl CRECKS .....ccccvrurcrerererarcseeesnssseseesssasssesesssssassesesssasassesesssssasseen [3-23
Go4 - Charging Circuit/Battery VOItage CRECK .........coererererererereseresesesesesesssesssesesssssssssssssssssessssnes [_3-26]
GO05 - Engine Warmup/Coolant Check/Oil Pressure Test .........ccccmurrmrmnnsmminssmsmssssss s ssssanssnsas
GO06 S =3 Te [ T3 [ 11057 o T=T=To I 02 o =Y o)
Go07 = GOVEINOF CHECK/POWET TSt ..cueeiiiimerrrsmerrssmssssssssssssssesssssnsssssssssessnsssasansssssansssssnssssssnssssns
Go08 - Compression UNDalancCe TSt .....ccccceeverrrrrerrrerrereerssrsnssseessassssssssesssssssssssesssssnsssnsesasssnsesnes
NG20 - ENngine Cranking ChECK .......c.ccccreresmrsersersesssssssssessssssssssssessssssssssssssssssssassessessssnsssssssssassnssnnes
NG30 - Engine Cranking SPEed CRECK ........cccrrerrermrserersessmssmssssssssssssssssssssssssssnssssssssssssensassssssssnsansas
NG50 Deleted

NG50 - ARErnator OULPUL CHECK ......cccciieieeecieiieeissssesnesssssssnsssssssssssssssesssssssssssssssssnsssssssassnssnnns
[ et = =Y = o 03 1 T- v [ 339
NG81 - Battery ReSiStance CRECK ......c.cccvoceceervererereresirarsessssesssssssssssessssssassssssssssssssssassssnssssnsassssane [ 343
NG150 - Engine TightnNeSS CRECK ......ccciccirriiriiiriceirrceirssers et s s s s s e ssmessme s sms e s sms s sme e sme e s sms s sme s smnenns

TK MODE

Go1 Bl = - 11 (=Y T 0 1 T- oY S
G02 - Pulse Tachometer INSTallation .........cccccceeeeciiiseiiniissississsssessssssssssssssssssssssssssssssssssssssassnsssnns
Go3 - Fluid Level Checks/Gauges ChECKS .........cceereeerereresersssssasssssssessssssssssssssssssssssssssesssssssassend [._ 353
Go4 - Battery VOAgEe CHECK .......cccciiereererieseresisssesssssssssessssssssssssssssssssssssssssssasssssssssssssnssssssassssaee [._3-56
G05 = LeaKS/Oil PreSSUIE CRECKS .....ccceemiimiesserssmsssassssssssssssssssssssssssssssassesssssssssssssssssssssssssssssssssnes [ 3-58
G06 = GOVEINOT CRECK .evuerecacecessacacssessssasssssessssasssssssssssssssssssssss s st sssassessssssssassssssssassssssssssssssssnn [__3-60
G07 B o =Y I =Y [ 3-61
Go08 B =13V 114 Y= Lo [[=3EST e T=-Ta [ 02 Y=Y o T S [. 3-62
NGO5 - Oil PreSSUIE CRECK .....icciiceeeiiiiiiisnnsesiiisssssssssiisssssssssssissssssssssssasssssssssssssssssssssssassssnnssssssssnnnnns
NG20 - Engine Cranking ChECK .........cccreoirrmrrmsssssnssseesserssssssssssessssssssssssssssssnsssnsssnssssssssessensssssssnnns
NG30 - Engine Cranking SPeed ChECK ........cccoiieirieoirresrrcerrcsrs s ssmssssms s s sms s sms s e sms s sms e snnns
NG50 - Alternator OULPUL CHECK ......ccceeereeremrcrsersersesessessssssesses e ssnsssssssssessnsssssssssessassnsssssssssnnsnsanees
ALt {0 Y = g (=Y g 02 1Y o SR
NG81 - Battery CUITeNt CHECK ......ccoceeeieerceersersesssssssssesssssssssssssssssssssssssssssssssssssssssssnssnsssssssnssnsansneas 374
NGO0 - ENGINE POWEE CRECK ....cucuererereeucerernsssseetsssassesesssssssssssssssssssssnsssasssssnsssssssssssssssssassensssasasnes [ 3-76
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DCA Mode GO Chain Tests
DCA
@ MODE
CAUTION

* Do not connect or disconnect the VTM while the
vehicle is running. Damage to VTM may resutt.

*  Connect DCA cable to the VTM before connecting to
the diagnostic connector. Damage to VTM may resutt.

CONNECT VTM TO VEHICLE DIAGNOSTIC CONNECTOR:

* PULL OFF the VTM power switch.
* Connect DCA cable to the VTM. |——
* Connect DCA cable to the vehicle. . . . .

¢ PUSH ON the VTM power switch.
* Verify that the display indicates .8.8.8.8 for approximately two
seconds and then changes to - - - -.

* Does the VTM display .8.8.8.8 and then change to - - - -?

()L ()
N

¢ Gotostep2. * GotoTM9-4910-571-12&P to
troubleshoot VTM and connectors.
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DCA

)

RUN CONFIDENCE TEST:
* Dial 66 into TEST SELECT and press TEST.

* Does the VTM display and hold 0066?

(e )}—(w)

PULL OFF the VTM power switch.
PUSH ON the VTM power switch.
Verify that the display indicates .8.8.8.8
for approximately two seconds and
then changesto - - --.

Re-dial 66 and press TEST.

N %

Does the VTM display and
hold 00667

«  Dial 99 into TEST SELECT and press

*  Look for this display:

LSS

HHEH

ONONONO

NOTE
At this point in the test, several numbers will
appear on the display. Wait for readout display of
PASS.

*  Go o following page.

3-18
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* STEACE-R is defective. Return to depot.

TEST NO. TEST
66/99 CONFIDENCE
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DCA

~H55

NOTE

The VTM can fail Confidence Test if a bad transducer is connected
to it. i the VTM fails Confidence Test when powered by W1 (DCA
mode), remove all cables from the VTM and connect only W5, then
clip W5 to the vehicle batteries. if it passes Confidence Test this

« When UEH appears, dial the temporary vehicle Identi-
fication number 24 into TEST SELECT and press TEST.

+ The number 24 wili appear briefly on the display, followed
by the message E010.

Gotostep 5.

*  Does the VTM display PASS? way, there is a bad transducer in the vehicle's DCA. If it fails, the
VTM has failed internally.
( ) * Repeat step 2.
* Does the VTM display PASS?
3 [ &\
MEASURE BATTERY VOLTAGE:
* Dial 67 into TEST SELECT and press ¢ STE/CE is defective.
and release TEST. TEST NO. TEST Retun to depot.
* Watch the display and verify that the 67 BATTERY
battery voitage is above 22 VDC. VOLTAGE
i NOTE
's the battery voltage above the limit? After completing repair, rerun the GO NO-GO Chain tests to verify
that the problem is corrected and that no other problems exist.
RO
NOTE + Check VTM connections.
; ¢ Clean battery terminals.
DCA 10, 67, 68, 82 and i )
a?lIDteSts 67, 68, 82 and 84 do not require « Checkbattery's aravity.
) + Charge battery, if necessary.
I ¢ Troubleshoot power cable W5.
4
ENTER TEMPORARY VEHICLE IDENTIFICATION
NUMBER (VID):
+ Dial 60 into TEST SELECT and press TEST. NOTE

Temporary VID 24 is used to allow testing to
continue until a permanent VID is assigned.

LEH
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©

DISPLAY ViD:

¢ Dial 61 into TEST SELECT.

* Press and release TEST.

+ Connect DCA cable to the vehicle.

* The number 24 will appear on the display.

* is the number 24 displayed?

DCA
MODE
TESTNO. TEST
61 Display VID
62 Display DCA ID
* Repeat step 4.

YES

(v)
N

DISPLAY DCA ID CLASS:

¢ Dial 62 info TEST SELECT

¢ Press and release TEST.

+ Connect DCA cable fo the vehicle.

« The number 3 will appear on display.

¢ Is the number 24 displayed?

(s )

* Is the number 3 displayed?

_@

¢ Goto G02(p3-21).

Repeat step 6.
* |s the number 3 displayed?

(o)

N

N

-+ Check STE/ICE wiring harness

and connections.

¢ Probiem corrected.

+  No wiring problem.

¢ Returnto step 5.

3-20
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+ STE/CE is defective.
Return to depot.

+ STEACE is defective. Return o
depot.
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DCA
1
CONDITION CURRENT PROBE-DO OFFSET: I:___- H |_

* Dial 72 into TEST SELECT.
¢ Press and hold TEST until CAL message appears.
* Release TEST.

o Wai
Wait for offset value to appear. TEST NO. S
¢ |s the offset value within the limits of -225 fo +225?
72 CURRENT
FIRST PEAK

@ /N—O\ ¢ Go to TM 9-4910-571-12&P for offset
u U fault isolation.

¢ Press TEST momentarily.

MEASURE STARTER CURRENT - FIRST PEAK: E [
* Wait for prompting message GO to appear on display. —

¢ Deactivate fuel solenoid (p 3-14).

¢ When GO appears, crank engine until OFF or an error
message is displayed. NOTE
* While cranking the engine with bad or discharged If engine does not crank, go to NG20 (p 3-33).

batteries, it is possible for the VTM o lose power and

come on again after the cranking is stopped, displaying
- ——~. If this happens, proceed to NG81 (p 3-43).

* s a number displayed? , * Go to next page.
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DCA
MODE

VEHICLE FIRST PEAK CURRENT

M9 ACE 1,297-1,462 AMPS

o |s the first peak current reading
within specification?

YES

+ GoloGO3 (p 3-29).

©

®

* Goto NG20 (p 3-33).

©
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CAUTION

Check oil level before starting engine. Damage to
engine may result.

CHECK ALL FLUID LEVELS:

» Check ofl level. Add oil if necessary.
¢ Check coolant level. Add coolant if necessary.
¢ Check battery electrolyle level. Add distilled water if necessary.

START ENGINE:

* Try to start the engine.

¢ Does the engine crank and start?

—-@— * Does the engine crank?
¢ Turn off vehicle main disconnect
switch.
+ Goto NG20 (p 3-33).

* GotoNG30 {p 3-34).

(= (=

CHECK Oit. PRESSURE GAUGE:

« Check the engine oil pressure gauge.

¢ Golonext page.
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(= wooe

¢ Does the engine oil pressure
gauge read normal (in green
range at low idie)?

—@ Q + Stop vehicle engine (TM 5-2350-262-10).
v ¢ Goto TK Mode NGO5 (p 3-58).

¢+ Does the battery-generator gauge read
normal (in green range)? TK MODE

Go to GO4 (p 3-26).

GO4
+ Gotostep4. O
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CHECK GAUGES:
» Check all other vehicle gauges for normal reading.

+ Do all gauges show normal reading {(green range)?

(e y—1 (o)
N AN

Go to G04 (p 3-26).

« Did the suspect gauge stay at zero or
immediately go to full scale when the
@ engine was started?

N o
N\

* Replace gauge (p 4-106 or 4-115).

¢ Stop engine (TM 5-2350-262-10).
+ Refer to troubleshooling charts (p 3-123) to locate
and correct problem.

|

NOTE

After completing repair, rerun the GO NO-GO Chain fests to verify
that the problem is corrected and that no other problems exist,
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MODE

SET ENGINE SPEED:
* Turn headlights and accessories on.
* Increase engine speed above low idle (do not
use full throttle).

¢+ Does battery-generator gauge read in green range?

* Check wiring and battery-generator gauge with
N\ the VTM.
YES NO *  If necessary, repair or replace defective wire(s).
U * |l necessary, replace batlery-generator gauge
{p 4-106).

* Problem comected?

« Turn off headlights and accessories,
+ Stop engine (TM 5-2350-262-10).

* Golo G5 (p 3-27). ‘e @
(=

Rerun the GO NO-GO Chain tests to verify that the
problem is corrected and that no other problems exist.

* Turn headlights and accessories off.
+  Stop engine (TM 5-2350-262-10).
+  Goto NG50[p3-37).

=
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© 5

CHECK FOR LEAKS AND COOLANT TEMPERATURE:
* Check the vehicle for i, fuel, and coolant leaks. Repair any leaks.
» Warm up the engine o normal operating temperature (TM 5-2350-262-10).

» Does temperature gauge read within the limits
above after a normal warmup period?

—@1©

* Gotostep2.

* Troubleshoot engine and cooling
system for high temperature
{p 3-150}. if no problems are found,
notify direct support maintenance.

NOTE
After completing repair, return fo the GO NO-GO
Chain test to verify that the problem is comrected
and that no other problems exist.
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©

CHECK OIL PRESSURE:
* Dial 10 into TEST SELECT and press TEST.
* Increase rpm to 2,000.
* Walch the engine oil pressure gauge.
* Verify that the oil pressure is normal (in green range on engine
oil pressure gauge).

* s the oil pressure within the limits specified?

DCA
MODE

NOTE
if VTM does not operate, check DCA wiring and
fpm Sensor.

NOTE

Speeds given are approximate. If exact speed
cannot be reached, check oil pressure at dosest

possible speed.

TEST NO.

TEST

ENGINE RPM
{(AVERAGE)

SORNO

¢+ Goto GO6 {p 3-29).

©
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© o

CHECK THE ENGINE AT LOW IDLE SPEED:

¢ Dial 10 into TEST SELECT and press TEST.

¢ Set throttle at low idle 750-850 pm.

* Watch the VTM readout display for about 10 seconds to verify
that the low idle speed remains within tolerance.

TEST NO. TEST
¢ s the engine low idle within limits?
ngine low idle speed within | 10 ENGINE RPM
(AVERAGE)

« Adjust acceleratorfthrottie linkage

* Notify direct support maintenance
to troubleshoot engine.

+  Goto GO7 (p 3-30).

3-29



TM 5-2350-262-20-1

DCA

1 | CHECK GOVERNOR OPERATION: CAUTION

+ Dial 10 into TEST SELECT and press TEST. Governor operation must be checked before

* Waich the'VTM display. ‘ o | performing the power test o avoid possible

* Gradually increase the engine speed to high idle engine damage.

speed 2,600 rpm.
CAUTION TEST NO. TEST
Do not allow engine speed to exceed 2,600 rpm.
Damage to engine may result. 10 ENGINE RPM
{AVERAGE)

« Is the engine high i