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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can improve this publication. If you find any mistakes, or if you know of a way to improve the
procedures, please let us know. Submit your DA Form 2028-2 (Recommended Changes to
Equipment Technical Publications), through the Internet on the Army Electronic Product Support
(AEPS) website. The Internet address is http://aeps.ria.army.mil. If you need a password, scroll
down and click on “ACCESS REQUEST FORM”. The DA Form 2028 is located in the ONLINE
FORMS PROCESSING section of the AEPS. Fill outthe form and click on SUBMIT. Using the form
onthe AEPS will enble ustorespond quicker to your comments and better manage the DA Form 2028
program. You may also mail, fax or email your letter, DA Form 2020, or DA Form 2028-2 direct to:
Comander, U.S. Army Tank-automotive and Armaments Command, ATTN: AMSTA-AC-NML, Rock
Island, IL 61299-7630. The email address is amsta-ac-nml@ria.army.mil. The fax numberis DSN
793-0726 or Commercial (309) 782-0726.
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HOW TO USE THIS MANUAL

This manual describes hydraulic troubleshooting test procedures for the M9, Armored Combat
Earthmover (ACE). Before performing any work on the M9, you should become thoroughly familiar with this
manual, its content, organization, and features.

ABOUT YOUR MANUAL

a. Spend some time looking through this manual. You'll find that it has an new look, different than
most of the TMs you've been using. New features added to improve the convenience of this
manual and increase your efficiency are:

1. Accessing Information - Extensive troubleshooting guides for specific systems lead
directly to step by step directions for problem solving and troubleshooting tasks.

2. lllustrations - A variety of methods are used to make locating and fixing components much
easier. Locator illustrations with keyed text, exploded views, and cutaway diagrams make
the information in this manual easier to understand.

3. Keying Text With lllustrations - Instructions are located together with figures that illustrate
the specific task you are working on. In most cases, the task steps are located after the
figures making part identification and procedure sequence easier to follow.

The TM is the fundamental means by which the Army communicates to soldiers the requirements
and procedures necessary to perform hydraulic troubleshooting.

b. General Features. Your TM is the best source available for providing information and data critical
to vehicle hydraulic troubleshooting:
e Safety summary (warning page a through c)
* General information and equipment descriptions (chapter 1)
* Principles of operation (chapter 2, section )
* Troubleshooting (chapter 3, section II)
¢ Special Tools, TMDE, and Support Equipment (appendix B)
* Special Tools, Hydraulic Troubleshooting Parts Kit, 5705562 (appendix C)
* Torque Value Guide for Hydraulic Fittings (appendix D)
* Schematic Diagram (appendix E)

A typical example of how to use this manual is provided on the following pages.
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USING YOUR MANUAL: AN EXAMPLE TM 5-2350-262-20-3

a. TASK: The'operator of an M9 AQE vehigle TECHNICAL MANUAL TABLE OF CONTENTS i .
has com_plamed that the apron will not raise. UNIT MAINTENANCE MANUAL
The vehicle has been assigned to you for
repair. VOLUME 3 OF 3 g, ETH ] .
HYDRAULIC TROUBLESHOOQTING
TEST PROCEDURES
EQUIPMENT DESCRIPTION  1-2 .
b. TROUBLESHOOTING STEPS:
7\ N A HYDRAULIC SYSTEM 21 -
1. Look at the cover of this manual. You'll ) . ;
see chapter titles listed from top to bottom 10,00
on the right hand side. TROUBLESHOOTNG .
ARMORED COMBAT EARTHMOVER
(ACE), M9
(NSN 2350-00-808-7100) INDEX oRX1 .

2. Look at the right edge of the manual. On
some of the pages you'll see black bars
(bleed-to-edge indicators) that are aligned
with the chapter bars on the cover. These
are the locations of the chapters in the text.

3. Look for “TROUBLESHOOTING PROCEDURES” on the cover. This is where the
troubleshooting information is located.

4. Turn to those pages with the edge indicator matching the black bar for troubleshooting
procedures. Page numbers are also listed next to chapter titles.

5. Chapter 3 is divided into two sections:
¢ Section | - General Hydraulic System Troubleshooting Procedures

* Section Il - Troubleshooting Procedures
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Section . TROUBLESHOOTING PROCEDURES .
6. Turn to section I,

“TROUBLESHOOTING

2
This section contains information on locating faults and causes of hydraulic malfunctions that may develop in PROCEDURES (pa‘g e 3-
the M9 ACE. An alphabetical symptom index is provided. 14) X

Before you begin troubleshooting, ensure the defect is real. If possible, talk to the operator or mechanic that
reported the problem. Look for any other problems that could cause the system or component to malfunction, such as
a switch or lever in the wrong position. Refer to TM 5-2350-262-10 for correct operating procedures. Check fluid levels
as shown in TM 5-2350-262-10.

Manyfaults can be located by a good visual inspection. Look for leaks, loose or corroded connections, damaged
controls, and loose or damaged linkages.

When working on the hydraulic system, follow the general hydraulic system repair methods and refer to the
general hydraulic system troubleshooting procedures.

If you use the optional STE/ICE-R tests, use the STE/ACE-R Operator's Manual (TM 9-4910-571-12&P) for
reference before and during testing.

When trying to isolate a fault, review the past maintenance record on the affected vehicle. Although it doesn’t
happen often, an incomplete or poorly performed maintenance task may lead to another problem.

USING THE TROUBLESHOOTING PROCEDURES

Find the symptom inthe symptom index. Go to the page referenced for that symptom. All possible malfunctions
cannot be listed. If the specific malfunction is not listed in this section, refer to vehicle hydraulic schematic diagram for
additional information or reference data.

TM 5-2350-262-20-3

SYMPTOM INDEX

7. The second

Symptom Symptom Title X
page of this
Number . .
1 All Hydraulic Functions Inoperative feCtIOH is the
SYMPTOM

Apron, Bilge Pump, and Left-Hand Wheel Control Inoperatwe
3 Apron Will Not Raise . .
4 Bump Stops inoperativ

5 Ejector Creeps .........coovuvieniinniviennnens
6 Ejector Does Not Extend or Retract ...
7
8
9

INDEX” (turn
to page 3-15).

Front Corner (Left or Right) Raises in SPRUNG, But Not UNSPRUNG Mode

Front Corner (Left or Right) Raises in UNSPRUNG, But Not SPRUNG Mode .. 8. Look down

Front Corner (Left or Right) Does Not Raise in SPRUNG or UNSPRUNG Mode .... 3-124 he li f
10 Hydraulic Oil Overheats . the listo
11 Left Rear Corner Does not Raise in SPRUNG or UNSPRUNG Mode .
12 Rear of Vehicle Raises in SPRUNG, But Not UNSPRUNG Mode .....

. 3172 symptoms
" 3190 until you find

13 Right Rear Corner Raises in SPRUNG, But Not UNSPRUNG Mode .. .
14 Right Rear Corner Raises in UNSPRUNG, But Not SPRUNG Mode .. 3-194 “APRON
15 Vehicle Does Not Respond to Driver Controls ........... 3-200
16 Winch and Right-Hand Wheel Control Inoperative . 3-210 WILL NOT
17 Winch Will Not Pull Rated Load ...........occeeveviiinnnnnn .. 3-216 RAISE.”
18 Track {Left or Right) Will Not Tighten or Loosen, Semi-Automatic )
Track Adjuster (NEW PRODUCTION}.....ccoivvirrrcencnnicrenns 3-232
19 Front Corner (Left or Right) Does Not Raise or Lower in UNSPRUNG
Mode, Semi-Automatic Track Adjuster (NEW PRODUCTION) .......ccoceoevveitienninennnnes 3-238 9. Turn_ to _the
20 Left or Right Track Adjuster Will Not Extend After Suspension test indicated.
Control Levers are Returned to Neutral (NEW PRODUCTION) .....ccecvveerevevervecnnans 3-244

Change 1 3-15

iv Change 1
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APRON CONTROL VALVE PRESSURE TEST
APRON WILL NOT RAISE (CONTINUED) J
WARNING

Before ing any ing in bowl, move

ejector forward and disable it by disconnecting ejector cylinder

from hydraulic system. Failure to comply may result in severe
1 injury or death to personnel.

Check apron for interference.

NOTE
Have suitable container ready to catch oil.

Is the apron binding or jammed as a . . "
result of damage to apron or hull? = Move ejector forward, stop engine, and relieve hydraulic pressure.

« Disable gjector from the hydraulic system by disconnecting CONT VLV-21 hose (1) from
elbow (2) at port 21 of ejector control valve and CONT VLV-22 hose (3) from elbow (4) at
port22. Cap and plug hoses and fittings.

NO
*  Disconnect CONT VLV-19 hose (5) from elbow (6) at port 19 on apron control valve.
YES Connect pressure measuring device (7) to elbow (6). Plug hose (5).
r—| +  Have assistant start engine and hold APRON CONTROL lever in UP position. Read
2 pressure measuring device (7)

Perform apron control valve

pressure test.
3 Is hydraulic pressure at circuit 19

Clear obstructions and less than 2,000 psi (13,790 kPa)?
repair mechanical damage.

]

Perform relief valve adjustment.

Can circutt 19 relief valve be set to develop
3,500 psi (24,131 kPa)?

YES

RELIEF VALVE ADJUSTMENT
As assistant holds APRON CONTROL lever in UP position, loosen jamnut (8) on apron, raise

No relief valve (9), rotate valve (8) clockwise to increase pressure and counterclockwise to
s I decrease pressure, until hydraulic pressure is at a minimurn 3,500 psi (24,131 kPa). Stop
Verfy problem is solved. engine; relieve hydraulic pressure. Remove all test equipment and connect hoses.

[ 1

Replace directional control valve
bar:}k_ _>I Referto TM 5-2350-262-20-2.

3-36 3-37

10. On page 3-36, steps relating to resolving the problem of apron not raising are listed in the
form of a flow chart.

11. Just answer the questions on the left hand page and follow the YES or NO path. Helpful
information about the question is also on the right hand page.

12. The procedures presume a basic working knowledge of the equipment to be used, but
references are included for less experienced personnel.

13. At this point the diagnostic flow chart will direct you to a specific detailed procedure to solve
the problem.

NOTE: Before attempting to repair or replace any hydraulic component you must:
(a) Determine the maintenance responsibility for repair or replacement of the component.

(b) If the task is at your echelon of maintenance responsibility, you must identify the tools
needed and the replacement parts required.

Refer to the Maintenance Allocation Chart - MAC to determine not only the maintenance
responsibility of the item, but also to obtain an estimate of the time required to perform the
task, tools needed, and any special notes/requirements necessary.

Refer to TM 5-2350-262-24P, Unit Direct Support and General Support Maintenance Repair
Parts and Special Tools List for requisition data concerning replacement parts for this task.
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LIST OF PROCEDURES

Hydraulic troubleshooting procedures 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 procedures by component/part name.

Page

General Hydraulic System RePaIr.........ccccuuiiiiiiiiiiiiiiee e e e e 2-6
Installation of Adjustable Fittings ..........cviiiiiiiiiii e
Preliminary Troubleshooting ProCEAUIES ............cccevveveeeeeeeeeeeeeee e [.. 33
Suspending the M9 for Suspension System ChecksS..........ccccooieiiiiiiiiiiiee e [.3-6]
Relieving Hydraulic SYSteM PreSSUIE .........cooiiiiii ittt e e e e e e e e s s eeeeeeeeeee e e 3-7
Accumulator Dump Valve INStallation ...............ccoeeveeieeeeieee et [.3-8
General Suspension Troubleshooting Information ..............ccoooiiiiii e, [ 3-10]
Actuator Port Identification and DesCription.............ccocciiiiiiiiiiiie e L 3-11
Locking and Disabling EJECION .........uuuiiiiiiiiiiiiee e e e e e s 3-13
All Hydraulic FUNCEIONS INOPEFALIVE .......ceeiiiiiieeeee i e e b 3-16
Apron, Bilge Pump, and Left-Hand Wheel Control Inoperative ............cccoccuveveeeiiiiinneen,
APION WIll NOt RAISE ....veeveeeeiveceeeeeeieeeeete ettt et ete e aeete s e e e e e s eaeeteetesreereeaesreeaeans
BUMP StOPS INOPEIALIVE ....eeeiiiieiee e e ettt e e e e e e e e e e e e eeeesseesnnnsennnennees dees 3-42
e [To (o G A 11T oS TSSOSO [[.. 352
Ejector Does Not EXtENd OF REIIACT ..........cccueiiiiuieieieiieecie ettt eve e ene s [..3-62
Front Corner (left or Right) Raises in SPRUNG, But Not UNSPRUNG Mode ............... .. 3-84
Front Corner (Left or Right) Raises in UNSPRUNG, But Not SPRUNG Mode.............. [.3-110]
Front Corner (Left or Right) Does Not Raise in SPRUNG or UNSPRUNG Mode .......
Hydraulic Oil OVEINEALS ........ceeiiiiii ittt e e e e e e e e e e e s s s sneeneeeeeeeeees [ees 3-132
Left Rear Corner Does Not Raise in SPRUNG or UNSPRUNG Mode .........cccoooennen b 3-1/72
Rear of Vehicle Raises in SPRUNG, But Not UNSPRUNG Mode..........ccccveeveennnnnnnnn b 3-178
Right Rear Corner Raises in SPRUNG, But Not UNSPRUNG Mode ...........cc.ccouueeee. ... 3-190|
Right Rear Corner Raises in UNSPRUNG, But Not SPRUNG Mode .........cccccevvveeen. b 3-194
Vehicle Does Not Respond to Driver CONtrOIS .......occuveiiiiiiiiiiiiee e ... 3-200)
Winch and Right-Hand Wheel Control INOPerative ..............cevvveeeeeeeeeiiiiiiccciiiieiieeeees b 3-210
Winch Will Not PUll RAted LOA .........ccueeieiieiiieiiieciee sttt
Track (Left or Right) Will Not Tighten or Loosen, Semi Automatic Track

Adjuster (NEW PRODUCTION) .....ceiiiiieiiiie it et siee et eseeeaesteeeesneeeesneeeesnes [.. 3-232]
Front Corner (Left or Right) Does Not Raise or Lower in UNSPRUNG Mode,

Semi-Automatic Track Adjuster (NEW PRODUCTION) ......coiiiiiiiieiiiiiiiieee e ... 3-238]
Left or Right Track Adjuster Will Not Extend After Suspension Control

Levers Are Returned to Neutral, Semi-Automatic Track Adjuster

(NEW PRODUCTION) L.tiiiititeeitieeiteee ettt sttt et e s smtee e s snseeesneeeenneeeesnneeeeshans 3-244

Vi Change 1
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CHAPTER 1
INTRODUCTION

Section . GENERAL INFORMATION

SCOPE

Type of Manual: Hydraulic Troubleshooting
Model Number and Equipment Name: M9, Armored Combat Earthmover (ACE)

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, Functional Users Manual for the Army Maintenance Management System (TAMMS).

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-AC-NML

Rock Island, IL 61299-7630

SCOPE

This section contains information that is useful when performing unit level hydraulic troubleshooting tasks on
the M9. The following information is provided in this section:

¢ Equipment Characteristics, Capabilities, and Features
* Location and Description of Major Components

¢ Safety, Care, and Handling

1-1
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SECTION Il. EQUIPMENT DESCRIPTION

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

The M9 ACE is an armored, amphibious (wades) combat earthmover, used for:
¢ Dozing.
* Rough grading.
¢ Excavating.
¢ Hauling.
e Scraping.
It is a multi-purpose vehicle, and can be used as:
* An earth hauler.
* Acargo carrier.
* A prime mover.
Some of the M9 capabilities are:
* Travels on land up to 30 mph (48 km/h).
¢ Climbs up to 60 percent grades.
¢ Drawbar pull of up to 30,000 Ib (13,620 kg) at 1.5 mph (2.4 km/h).
¢  Winch (Invar) pull of up to 25,000 Ib (11,350 kg).
¢ Winch (Lakeshore) pull of up to 35,000 Ib (15,891 kg).
The features of the M9 are:
* Full-tracked.
¢ Air-transportable.
¢ Highly mobile.

e Armored.

1-2
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

1)
(2)
3)

(4)

(5)

(6)

(7)

R
7L

"4/"

NS
/7
AN/\

/N
: /77
N N\ 777777

q ! ;
?4 e

S

APRON CYLINDER. Raises and lowers apron and dozer assembly (one each side).
RETURN LINE FILTER. Filters out contaminants from hydraulic oil that is returning to reservoir.

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

DIRECTIONAL CONTROL VALVE. Activated by mechanical linkages from the operator’s controls
to activate hydraulic functions in the vehicle. Controls direction of fluid flow and pressure.

WINCH MOTOR. Operates the winch which is used in recovery operations.

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 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.

BILGE PUMP MOTOR. Starts bilge pump operation through hydraulic pressure when bilge pump
control lever is activated.

FORWARD MANIFOLD. Routes the flow of hydraulic fluid to components.

Change 2 1-3



	TABLE OF CONTENTS
	LAST CHANGE
	WARNING
	CHAPTERS
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3

	APPENDICES
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D
	APPENDIX E

	INDEX
	PAGES
	PAGE 1-1
	PAGE 1-2
	PAGE 1-3
	PAGE 1-4
	PAGE 2-1
	PAGE 2-3
	PAGE 2-4
	PAGE 2-5
	PAGE 2-6
	PAGE 3-1
	PAGE 3-2
	PAGE 3-3
	PAGE 3-6
	PAGE 3-7
	PAGE 3-8
	PAGE 3-10
	PAGE 3-11
	PAGE 3-12
	PAGE 3-13
	PAGE 3-14
	PAGE 3-16
	PAGE 3-27
	PAGE 3-28
	PAGE 3-34
	PAGE 3-42
	PAGE 3-52
	PAGE 3-62
	PAGE 3-67
	PAGE 3-68
	PAGE 3-84
	PAGE 3-110
	PAGE 3-124
	PAGE 3-132
	PAGE 3-172
	PAGE 3-178
	PAGE 3-190
	PAGE 3-194
	PAGE 3-200
	PAGE 3-210
	PAGE 3-215
	PAGE 3-216
	PAGE 3-230
	PAGE 3-232
	PAGE 3-236
	PAGE 3-238
	PAGE 3-240
	PAGE 3-242
	PAGE 3-244
	PAGE 3-248
	PAGE A-1
	PAGE A-2
	PAGE B-1
	PAGE C-1




