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WARNING SUMMARY

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.

It 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.

Do not operate heater or engine of vehicle in an enclosed area unless it is adequately ventilated.
Do not idle engine for long periods without maintaining adequate ventilation in personnel compartments.
Do not drive any vehicle with inspection plates, cover plates, engine compartment doors removed unless
necessary for maintenance purposes.
Be alert at all times during vehicle operation for exhaust odors and exposure symptoms. If either are
present immediately ventilate personnel 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

/\/" @

High voltage is used in the operation of some equipment. Serious injury may result if personnel fail
to observe safety precautions. Learn the areas containing high voltage in each piece of equipment. Be
careful not to contact high voltage connections when installing or operating this equipment. Before
working on electrical equipment, harnesses, battery cables or starter cables turn master switch to off
position and disconnect battery ground cables.

Observe the warning notes throughout this manual.
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WARNING SUMMARY-Continued

WARNING

A2 %

Do not stand on engine deck while operating the boom.

Do not use a 5-ton wrecker to remove engine deck and powerplant. Use only an M578 Light Recovery
Vehicle or another M88A 1 Medium Recovery Vehicle to remove the engine deck and powerplant.

The engine deck weighs approximately 1700 Ib (771kg), and the powerplant weighs approximately
12,000 Ib (5443kg). Use a lifting device with a capacity of at least 15,000 b (6804kg) to remove engine
deck and powerplant.

WARNING

9
=< ||

Personnel must stay clear of engine and APU exhaust areas during and immediately after engine
operations. Contact with these areas can cause severe burns. Smoke generator toxic fumes should not
be inhaled. Clear the area of all personnel and keep the vehicle downwind of installation during test.
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HOW TO USE THIS MANUAL

MANUAL CONTENT
Overview
Thefront matter in thismanual consists of general warnings, title block page, and table of contents.

The information contained in thismanual is presented in four chapters. Each chapter is divided into Work Packages (WPs) that
cover general information, troubl eshooting procedures, maintenance procedures, and other information for specific systemsor
components. Each WP starts on aright-hand page. Page numbers consist of the WP number followed by a dash and another
number. For example, "0014 00-7" means WP 001400, page 7.

At the end of this manual are an alphabetical index, schematics, DA Form 2028-2, and ametric conversion chart.

Chapters
provides general information, equipment description, and theory of operation.
[Chapter Zlprovides the troubleshooting procedures.
[Chapter 3lprovides maintenance instructions.
[Chapter 4lprovides supporting information, consisting of references, expendable and durable itemslist, tool identification list,
mandatory replacement parts, and fabricated tool s and equi pment.
Alphabetical Index
Anindex islocated after the last WP in thismanual that provides an al phabetical listing of information and components/assem-
blies contained in this manual .
Schematics
There are 22 schematicsin the form of foldouts located at the end of thismanual. Detailed descriptions of these foldouts are
located in WPs 0049 00 and 0050 00.
DA Form 2028-2

DA Form 2028-2 is used to report errors and to recommend improvementsfor the tasksin this manual .

Metric Conversion Chart

The metric conversion chart converts English measurements to metric equivalents. Measurementsin this manual are provided
in both English and metric units.



TM 9-2350-256-34

HOW TO USE THIS MANUAL-Continued

Warnings, Cautions, and Notes
You must read and understand this manual BEFORE operating the M88A 1.

Throughout this manual you will see WARNING, CAUTION, and NOTE headings. There are good reasons for every one of
these notices:

WARNING

A warning is used to aert the user to hazardous operating and maintenance procedures, practices, or
conditionsthat could result in injury or death. Warnings must be strictly observed.

CAUTION

A caution is used to alert the user to hazardous operating and maintenance procedures, practices,

or conditions that could result in damage to, or destruction of, equipment or mission effectiveness.
Cautions must be strictly observed.

NOTE

A note highlights an essential operating or maintenance procedure, condition, or statement.

Warnings and cautions appear immediately preceding the step to which they pertain. It isimportant to read and thoroughly
understand the warnings and/or cautions before beginning maintenance. Notes may precede or follow the stepsto which they
pertain, depending on what makes the most sense.

Initial Setups

Before starting atask, you must abtain all the tools, supplies, and personnel listed in theinitial setup. Be sureto read the task
before performing the maintenance. If any other tasksare referenced, you must go to theinitial setup page for each of thosetasks
to find out what tools, supplies, and personnel will be needed.

Vi
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

GENERAL INFORMATION

SCOPE

This technical manual contains instructions for Direct and General Support maintenance for the Recovery Vehicle, Full Tracked:
Medium, M88A1 (Figures 1 and 2).

Figure 1. Recovery Vehicle, Full-Tracked: Medium, M88A1—Left-Front View.

0001 00-1
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Figure 2. Recovery Vehicle, Full-Tracked: Medium, M88A1—Right-Rear View.

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by (as applicable)
DA PAM 738-750, Functional Users Manual for the Army Maintenance Management System (TAMMS); DA PAM 738-751,
Functional Users Manual for the Army Maintenance Management System—Auviation (TAMMS-A); or AR 700-138, Army
Logistics Readiness and Sustainability.

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your M88A 1 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 or the performance. Put it on an SF 368 (Product Quality
Deficiency Report). Mail it to the address specified in DA-PAM 738-750, Functional Users Manual for TAMMS, or as specified
by the acquiring activity. We will send you a reply.

CORROSION PREVENTION AND CONTROL (CPC)

CPC of Army materiel is a continuing concern. It is important that any corrosion problems with this item be reported so that the
problem can be corrected and improvements can be made to prevent the problem in future items.

While corrosion is typically associated with rusting of metals, it can also include deterioration of other materials, such as rubber
and plastic. Unusual cracking, softening, swelling, or breaking of these materials may be a corrosion problem.

If a corrosion problem is identified, it can be reported using SF 368, Product Quality Deficiency Report. Use of key words such
as "corrosion," "rust," "deterioration," or "cracking" will ensure that the information is identified as a CPC problem. The form
should be submitted to the address specified in DA PAM 738-750, Functional Users Manual for TAMMS.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

For destruction of Army materiel to prevent enemy use, refer to TM 750-244-6.

PREPARATION FOR STORAGE OR SHIPMENT
Refer to TM 9-2350-256-20 for preparation for storage or shipment.

0001 00-2
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LIST OF ABBREVIATIONS / ACRONYMS

Table 1. List of Abbreviations / Acronyms

BII Basic Issue Items

cm centimeters

CPC Corrosion Prevention and Control

dc direct current

DS Direct Support

EIR Equipment Improvement Recommendation
ga galons

GS General Support

in. inches

kg kilograms

km/h kilometers per hour

kPa kilopascals

Ib pounds

Ib-ft pound-fest

MAC Maintenance Allocation Chart

mm millimeters

mph miles per hour

NATO North Atlantic Treaty Organization

NSN National Stock Number

Nem Newton-meters

P/N part number

PMCS Preventive Maintenance Checks and Services
psi pounds per squareinch

RPSTL Repair Parts and Special ToolsList

SC Supply Catalog

SMR Source, Maintenance, and Recoverability
TAMMS The Army Maintenance Management System
TAMMS-A The Army Maintenance Management System—Aviation
U/M unit of measure

\% volts

WP Work Package

END OF WORK PACKAGE

0001 00-3/4 blank
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INTERMEDIATE MAINTENANCE
INTRODUCTORY INFORMATION WITH THEORY OF OPERATION
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
Introduction

The Recovery Vehicle, Full Tracked: Medium, M88A1 is a medium-armored, full-track-laying, low-silhouette vehicle that
performs hoisting, winching, and towing operations for tanks and other vehicles. The vehicle also supports medium and light
tank units to effect battlefield recovery. Further detailed descriptions of the individual assemblies and components covered for
replacement and/or repair in this manual will be found in pertinent WPs. General operating and maintenance descriptions are
found in TM 9-2350-256-10 and TM 9-2350-256-20.

LOCATION AND DESCRIPTIONS OF MAJOR COMPONENTS
General

The general location of major components, assemblies, and auxiliaries is shown on Figure 1.

Powerplant

The powerplant is composed of the Continental Model AVDS-1790-2DR air-cooled, 12-cylinder, diesel engine and the Allison
(GM) Model XT-1410-4 cross-drive transmission. The powerplant is removed and installed as a unit. Separation of engine
from transmission center section is performed after the powerplant has been removed from the vehicle. The powerplant supplies
electrical power through a generator and motive power through the output reduction units.

Fuel System

The fuel system includes liquid fuel (diesel) storage and delivery system. Fuel storage consists of three separate fuel tanks. Fuel
is fed to the engine by an electric pump through a system of hoses and valves. Fuel is strained at the tank filler openings as the
tanks are filled, and filtered through separate and renewable filter elements as it is fed to the engine. Combustion air is cleaned
by two air cleaners and driven into the engine intake manifolds by two turbosuperchargers.

Fuel Tanks

All tanks are of a welded steel construction. The left rear tank contains the filler cap and filter assembly. Fuel level sending units
are contained within the right rear and forward tanks. An electric fuel pump is located in the forward fuel tank sump cavity,
allowing complete drainage of the tank before tank removal. All tanks are interconnected and shock mounted. Grounding straps
are provided to ensure discharge of any static electricity which might accumulate.

Fuel Pump

The electric fuel pump located in the forward fuel tank sump cavity is a centrifugal pusher-type pump designed for submerged
operation. It is hermetically sealed and contains a 24-volt dc motor to operate the pump. A strainer is provided as an integral
part of the pump assembly for efficient fuel filtering. The fuel pump is shock mounted in a support assembly which suspends the
pump in the fuel tank and also provides a housing for fuel and electrical connections.

Purge Pump

The purge pump handle is located on the floor to the left of the driver’s position. The purge pump is used to pump air from the
fuel lines and to facilitate engine starting in cold weather.

Main Engine Generator System

During periods of main engine operation, the vehicle electrical system derives its power from a 300-ampere, 28-volt dc generator
and is driven by the main engine. This generator also serves to charge the vehicle batteries during periods of main engine
operation. The vehicle battery system, consists of six 12-volt, 100-ampere-hour batteries connected in a series-parallel to
supply 24-volts dc to the electrical system when the generator is not running. A solid state voltage regulator serves to maintain
a constant generator output voltage of 28 + 0.7 volts dc when the generator is powering the electrical system and charging
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Main Engine Generator System—Continued

the vehicle batteries. Control of the electrical system is maintained by the driver through a series of instruments and switches
mounted on control panels in the driver’s area. A system of electrical harnesses interconnects the various components of the
vehicle electrical system. Waterproof connections are provided for harnesses and components.

Auxiliary Generating System

The auxiliary generating system consists of a dc voltage generator driven by a diesel engine. A solid-state voltage regulator
serves to maintain a constant generator output voltage of 28 £ 0.7 volts dc when the generator is powering the system and
charging the batteries. This voltage regulator has an internal current limiting circuit which the APU generator interpole (APU
regulator plug pin E) voltage to 0.48 £ 0.03 volt dc. This corresponds to a nominally regulated generator output of 160 amps dc,
with a maximum generator output of 180 amps dc.

New Dual Voltage Regulator System

The main and auxiliary engine can be operated together or individually as desired to recharge the vehicle batteries. With the
new dual voltage regulator system, during the periods of cold weather starting, the auxiliary engine can now be started and left
running to aid the vehicle battery charge condition, while attempting to start the main engine.

Harnesses

The cables and wires carrying the electrical circuits, serving the various components of the electrical system, are assembled
into harnesses. These carry the interconnecting splices in protective covering and incorporate various types of terminals. These
terminals make positive and secure electrical connections at the various points served by the harness and provide for easy
connection and disconnection without splicing or soldering.

Transmission and Output Reduction Units

The Allison Model XT-1410-4 cross-drive transmission is a combined transmission and steering unit. It consists of a basic
transmission unit package to which has been added the torque-converter package (front), steering-clutch packages (both sides)
and the output-reduction-gear packages (both sides). The output-reduction-gear packages contain the brakes, and together with
the sprocket hubs, make up the output reduction units. The outer flange of each output-reduction-gear output shaft assembly
carries 10 studs for attaching the sprocket hub. The transmission provides a fluid torque converter connection between engine
and final drive and three selective gear ratios forward and one ration in reverse. Repair information is contained in TM 9-2520-
215-34.

Tracks and Suspension

The track laying system includes 12 dual road wheels (six on each side) that ride on the two 84-link tracks. Two double sprocket
hubs power the tracks. Two compensating idler dual wheels and six track support dual rollers (three on each side) make up the
balance of the track laying portion of the track and suspension system. The road wheels are mounted on suspension arms which
bear the weight of the vehicle. Torsion bars, anchored to the hull at one end and to each suspension arm at the other, provide
spring action for the suspension arms. An adjustable link, between each compensating idler wheel arm and front road wheel arm,
provides for adjustment of track tension. Shock absorbers at the first, second and sixth road wheels limit the rate of suspension
arm movement at those points. Double volute bumper springs at the first and sixth road wheel arms provide cushioning during
maximum road wheel arm travel. Refer to TM 9-2350-256-10 and TM 9-2350-256-20 for replacement and repair instructions.

Hull and Cab

The hull and cab are constructed of cast armor and armor plate welded into a single unit. Armor is distributed to protect the crew
and equipment against small-arms fire, medium artillery shell fragments and 20-pound anti-tank mines. Hull bottom armor is
equivalent to that of current medium tanks. The hull is equipped with an armored, turret-type cupola that provides a mount for
the caliber .50 machinegun. Additional armament stowed in the cab consists of two M16 or M 14 rifles, two submachineguns
and 10 LAW rockets. Four form-fitting, padded, adjustable seats are provided for the four-person crew. Two removable pedestal
stools accommodate two passengers. The two-shot fixed fire extinguisher system may be operated from inside or outside the
vehicle. Two portable fire extinguishers are mounted in the crew compartment. Stowage racks for tools and other equipment
are located at various points inside the cab. Stowage facilities for track sections, cables, tow bars and various recovery tools
and equipment are provided on the outside of the hull and cab. A crew access door is located on each side of the cab. Two
escape hatches in the front roof area are provided for the driver and mechanic. One escape hatch at the rear roof area of the cab is
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Hull and Cab-Continued

provided for the rigger. The commander’s escape hatch is located in the cupola. Six M17 periscopes provide forward and partial
side vision for the driver and mechanic during daylight or night driving. One M 17 periscope provides indirect rearward vision
for the rigger. Four direct vision blocks, two at front and two at rear of cab, provide vision for driver, mechanic and rigger. Six
direct vision blocks in the cupola base afford 360-degree vision for the commander. An AN/WS-2(V)1A passive night viewer

may be installed in the driver’s hatch when blackout operations are required.

Miscellaneous Accessories

Items of equipment installed by the manufacturer, depot, or crew are provided in the Components of End Items (COEI) list that

can be found in Appendix B of TM 9-2350-256-10.

EQUIPMENT DATA

GENERAL
Table 1. General
Armament One caliber .50 Browning machinegun, M2, heavy barrel,
flex; one machinegun mount A55ec38 or A88; two
caliber 7.62 mm, M14, or 5.56 mm, M16; two caliber .45
submachineguns, M3A1 with equipment; 10 LAW rockets
Crew 4
Engine Diesel, V12, 4-cycle, air cooled model AVDS-1790-2DR
Transmission Combination transmission, differential, steer and brake
system; model XT-1410-4; gears—3 forward and 1 reverse
Weight Gross (vehicle fully loaded with crew, passengers
and payload) 112,000 1b (50,803 kg)
Net (vehicle, no crew or payload) 105,000 b (47,628 kg)
Cargo (crew and maximum payload) 7000 Ib (3175 kg)
Table 2. Vehicle
Dimensions:
Length 315.5in. (801 cm)
Width 135in. (343 cm)
Height 123 in. (312 cm)
Ground clearance 17 in. (43 cm)
Ground pressure 10.9 psi (75 kPa)
Electrical system:
Battery power 24V
Generator power 28+0.7Vdc
Batteries six 12V
Capacities (refill approximate)
Fuel tanks 400 gal (1514 L)
Forward tank 252 gal (954 L)
Right rear tank 74 gal (280L)
Left rear tank 74 gal (280 L)
Main engine crankcase (refill) 16.5 gal (62.5L)
Transmission 17 gal (64.4L)
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Table 2. Vehicle-Continued

Main winch

11 gal (41.6L)

Hoist winch

3gal (11.4L)

Auxiliary Power Unit (APU) 35qt(3.3L)

Hydraulic system 95 gal (360 L)

Mechanical transmission 1gal (3.8L)
Tracks and suspension

Shoes on each track section 84

Track support rollers (pairs) 6

Roadwheel and arm assemblies (pairs) 12

Suspension torsion-bar type
Table 3. Performance
Vehicle speed (max.) 26 mph (42 km/h)
Fuel consumption 0.7 mpg (0.3 km/L)
Cruising range 300 miles (482 km)
Allowable oil consumption
Main engine 0.2 gal (0.7 L) per hour

Fording depth (max. without kit)

56 in. (142 cm)

Fording depth (max. with kit)

102 in. (259 cm)

Grade ascending ability (max.)

60 percent

Grade descending ability (max.)

60 percent

Vertical obstacle vehicle will climb
(forward direction only)

42 in. (107 cm)

Maximum trench crossing width

103 in. (262 cm)

Turning circle (right or left) pivot
Boom capacity 50,000 1b (22,680 kg)
Vehicle hoisting capacity
Spade 12,000 1b (5443 kg)
Spade up (with lockout blocks—4 part line) 40,000 1b (18,144 kg)
Spade down—4 part line 50,000 1b (22,680 kg)
Boom lift height
8 ft. reach 19 £t (579 cm)
4 ft. reach 25 ft (762 cm)

Hoist winch

Cable size

0.625 in. dia, 200 ft long
(16 mm dia, 61 m long)

Line pull and speed—4 part line
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Table 3. Performance-Continued

Bare drum 50,000 Ib at 20 fpm
(22,680 kg at 6.1 m per minute)
Full drum 30,000 1b at 42 fpm
(13,608 kg at 12.8 m per minute)
Main winch
Cable size 1.25 in. dia, 200 ft long
(32 mm dia, 61 m long)
Line pull and speed
Bare drum 90,000 Ib at 20 fpm
(40,824 kg at 6.1 m per minute)
Full drum 51,400 Ib at 42 fpm
(23,315 kg at 12.8 m per minute)
Drawbar pull 90,000 1b (40,824 kg)

Hydraulic wrench

TM 9-5130-338-12&P

Table 4. Periscope, M17 (7 Included)

Magnification

1X

Periscope offset

short

Field of view

50 degrees vertical, 150 degrees horizontal

Table 5. Passive Night Viewer, AN/VVS-2(V)1A (1 Included)

Field of view

Width 800 mils (45°)

Height 680 mils (38%)
Depth of field 15 ft (457 cm) to infinity
Focus fixed

Table 6. Auxiliary Equipment

Fire Extinguisher:

Portable (2 included):
Type carbon dioxide
Capacity:
Volume 218 cu. in. (3572 cc)
Weight 51b(2.3kg)
Weight (fully charged) 15.51b (7 kg)
Portable (2 included):
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Table 6. Auxiliary Equipment—Continued

Type carbon dioxide
Capacity:
Volume 505 cu. in. (8275 cc)
Weight 101b (4.5 kg)
Weight (fully charged) 451b (20.4 kg)

Communication equipment:

Radio set and interphone, consisting of of AN/VRC-44, AN/VRC-46, or
AN/VRC-64 with suppressor MX-7778 A and interphone AN/VRC-1(V) (4 controls)

APU:
Part number 11671436
System battery voltage 24V dc

System operating voltage

28 £0.7 V dc with fully charged batteries
(i.e., charging current less than 50 amps)

Cooling air at 200 rpm (in vehicle)

416 cu. ft/min (6817 cc/min)

Height 35in. (89 cm)

Width 18.75 in. (48 cm)

Length 29.75in. (76 cm)

Weight 516.51b (234.3 kg)
Auxiliary engine:

Manufacturer ONAN

Model DJIBMA

Part number 11671394

Type

2 cylinder, 4 cycle, diesel

Cooling system

air cooled by direct-drive
centrifugal blower

Bore 3.250in. (8.2550 cm) dia
Stroke 3.625 in. (9.2075 cm)
Compression ratio 19:1

Horsepower (500 ft [152.4 m] 10.8 at 2000 rpm
elevation at 115°F [46°C] )

Fuel, diesel VV-F-800

Oil capacity, including filter 3.5qt. 3.3L)

Dry weight (approximate) 3101b (140.6 kg)

Auxiliary generator:

Manufacturer

Teledyne Continental Motors

Part number

MS51004-1
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Table 6. Auxiliary Equipment—Continued

Type 28 V dc, 300 amp, engine accessory
Rated speed 2500/6500 rpm
Overspeed 8000 rpm

Cooling system

direct-driven blower

Weight

94 1b (42.6 kg)

Auxiliary hydraulic pump:

Manufacturer Warner-Motive Div. of Borg Warner Corp.
Model P2-5AH2-1-L
Part number 11671411

Type

fixed displacement (0.58 cu. in. [9.5 ccl/rev)

Rated pressure

2000 psi

Inlet oil pressure

145°F/155°F (63°C/68°C)

Inlet pressure

5 in. Hg (16.84 kPa) vacuum

Delivery at 2000 engine rpm
(3000 pump rpm), minimum

6.9 gal (26.1 L) per minute

Weight

431b(2kg)

Table 7. Main Winch

and Spade Assembly

Spade assembly:
Part number 10862159
Spade actuating cylinders:
Part number 10867173
Main winch hydraulic motor:
Part number 11672155
Main winch:
Part number 8739010
Manufacturer Pacific Car and Foundry Company
Model U-90B
Cable size 1.25 in. (32 mm) dia IWRC
Cable length 200 ft (60 m)
Line pull, bare drum 90,000 1b (40,824 kg)
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Table 8. Hoist Winch Assembly

Hoist winch hydraulic motor:

Part number 11672155
Hoist winch counterbalance valve:

Part number 10923500
Hoist winch:

Part number 8739009

Manufacturer Pacific Car and Foundry Company
Model U-35B

Cable size 0.625 in. (16 mm) dia IWRC
Cable length 200 ft (61 m)

Line pull, bare drum (4-part line) 50,000 Ib (22,680 kg)

Table 9. Mechanical Transmission and Main Hydraulic Pump Assembly

Mechanical transmission:

Part number

11672155

Type Single-reduction, herringbone, reducer
Ratio 1.265to 1
Rating 150 hp (112 kW) @ 1800 rpm
input and 1422 rpm output
Main hydraulic pump:

Part number

7748579

Type

vane fixed-displacement

Output (each section):

at 1350-1450 rpm and O psi (0 kPa)

52 gal (197 L) per minute, maximum

at 1350-1450 rpm and
2000 psi (13,790 kPa)

42 gal (159 L) per minute, minimum

Relief and unloading valve:

Part number

10867008

Pressure range

0-2000 psi (0-13,790 kPa)

Table 10. Hoisting Boom Assembly

Hoisting boom:

Part number

8676250

Capacity

50,000 1b (22,680 kg)

Maximum lift height (centerline of hook, vehicle level):

8-foot (244-cm) reach

19 £t (579 cm)
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Table 10. Hoisting Boom Assembly—Continued

4-foot (122-cm) reach 22 £t (670 cm)
Cylinder (boom and stayline):
Part number 8743887
Type single-end rod, double-acting

Table 11. Control Valves (Hydraulic Subplate Assembly)

Main winch; hoist winch control valve

Part number 10866877
Power control valve

Part number 10866876
System selector control valve

Part number 10866875
Boom combination control valve

Part number 8379908-1
APU emergency winch control valve

Part number 11640359
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1. BOOM ACTUATING CYLINDERS.

2. POWERPLANT.
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4 TOP VIEW
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CYLINDERS.

4. FORWARD FUEL TANK.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 1 of 8).
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Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 2 of 8).

0002 00-11



TM 9-2350-256-34 0002 00

7. HOISTING BOOM ASSEMBLY. 8. HYDRAULIC SUBPLATE ASSEMBLY.

/ 9. MAIN WINCH AND SPADE ASSEMBLY.

1

12 11

10. SPADE COMBINATION
CONTROL VALVE.

11. HOIST WINCH ASSEMBLY.
12. MECHANICAL TRANSMISSION
AND MAIN HYDRAULIC PUMP
ASSEMBLY.

13. HYDRAULIC OIL TANK.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 3 of 8).
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14. PRESSURE SWITCH

ASSEMBLY. )
15. FOUR-WAY
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VALVE. 16. ADJUSTABLE FLOW

REGULATOR.

17. AUXILIARY
HYDRAULIC PUMP.

19. BOOM LIMIT
20. REFUEL PUMP. VALVE.

21. REFUEL MOTOR.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 4 of §).
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23. HULL WIRING HARNESS.

25. HYDRAULIC LINES.

24. PRIMER PUMP.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 5 of 8).
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26. ACCESSORIES PANEL
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30 29
TOP VIEW 28. MAIN SWITCH PANEL
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29. FLOW REGULATING SUBPLATE
30. HYDRAULIC CONTROL ASSEMBLY.
VALVE (SPADE).

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 6 of 8).
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31. FUEL PUMP.

31 32
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33
TOP VIEW

32. AUXILIARY POWER UNIT
CONTROL BOX.

33. PERSONNEL HEATER.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 7 of 8).
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34. POWERPLANT WIRING

HARNESS.
35. MASTER RELAY.
34\ 3}5 36
l 5y  FRONTOF VEHICLE HEp
TOP VIEW 36. MECHANICAL TRANSMISSION

POWER TAKEOFF SHAFT.

37. MECHANICAL TRANSMISSION

38. FUEL TRANSFER PUMP AND OIL COOLER.

AUXILIARY HYDRAULIC MOTOR.

Figure 1. Location of Major Components, Assemblies, and Auxiliaries (Sheet 8 of 8).
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

THEORY OF OPERATION

MAIN WINCH AND SPADE ASSEMBLY

The main winch and spade assembly (Figures 1 and 2) is installed on the nosepiece of the vehicle with the winch located in the
hull beneath the crew compartment, and the spade externally mounted on the front of the vehicle. The major components of
the assembly are a spade; two spade-actuating cylinders; a winch cable; a cable level winder valve; a hydraulic motor; a brake
cylinder; a main winch combination control valve; and the main winch, which is equipped with an internal brake.

Main Winch

The main winch (Figure 1) is installed in the forward part of the vehicle hull beneath the crew compartment. It is used for
heavy-duty winching operations, and has a capacity of 90,000 pounds using a single line.

/7
—
B “

SPADE-ACTUATING
CYLINDER

BRAKE
CYLINDER

Figure 1. Main Winch and Spade Assembly—Right-Rear View.

Spade

The spade (Figure 2) is hydraulically controlled and is externally mounted on the front of the vehicle. It is primarily used to
stabilize the vehicle when loads above 12,000 pounds are winched or hoisted. The spade is actuated by two, single-end rods,
double-acting hydraulic cylinders. These cylinders retract to raise the spade, and extend to lower it. When the spade control
valve is placed in the RAISE position, hydraulic pressure is introduced in front of the cylinder pistons and bled off behind them.
The piston rods then retract and actuate the crank arms to raise the spade. When the spade control valve is placed in the LOWER
position, hydraulic pressure is introduced behind the pistons and bled off in front of them. The piston rods then extend and
actuate the crank arms to lower the spade. Placing the spade control valve in the HOLD position traps all hydraulic fluid in the
lines, thus preventing the spade from moving either up or down.
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Figure 2. Main Winch and Spade Assembly—Left-Rear View.

Spade-Actuating Cylinders

The spade is hydraulically actuated by means of two single-end rod, double-acting spade cylinders (Figure 1). These cylinders
are located in the hull of the vehicle beneath the crew compartment; one on each side of the main winch.

Main Winch Combination Control Valve

The main winch combination control valve (Figure 2) is mounted on top of the hydraulic motor manifold. It is a three-position,
center open valve, and serves to direct hydraulic flow through the manifold to the hydraulic motor, thus determining the direction
of the motor rotation.

Cable Level Winder Assembly

The cable level winder assembly (Figure 2) is mounted on the inside of the vehicle hull, directly beneath the main winch cable
guide plate. The assembly is synchronized with main winch operation and ensures even winding and unwinding of the main
winch cable. The cable level winder assembly consists of a traversing cylinder; a stationary, double-end piston rod; a cable level
winder valve, and mechanical linkage. As the cable is reeled in, it exerts a force on either the right or the left side of a guide
through which it passes. This force is transmitted to a lever which positions the cable level winder valve. The valve then directs
hydraulic pressure to either the right or left side of the traversing cylinder, causing it to move and wind the cable evenly.
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Main Winch Hydraulic Motor

The hydraulic motor (Figure 2) is mounted at the rear of the main winch on the underside of the manifold. It is a vane-type,
reversible motor which serves to convert hydraulic energy into rotary motion and torque. This torque is then transmitted to the
main winch. The hydraulic motor is a reversible, vane-type motor equipped with two identical inlet-outlet ports. Hydraulic
pressure induced at either of these inlet/outlet ports is forced through the vanes of the rotor, thus turning the rotor and the
shaft which is splined to it. The direction in which the motor rotates (i.e., clockwise or counterclockwise) depends on which
inlet/outlet port the hydraulic pressure was introduced, and is controlled by means of the main winch combination control valve
mounted on top of the motor manifold.

Winch Gear Train Operation

When the main winch control valve is in the INHAUL position, the hydraulic motor rotates in the clockwise direction (Figure 3)
and drives the winch bevel gear and pinion shaft, causing them to rotate clockwise also. (Gear direction of rotation is determined
by viewing the winch from the brake assembly side). The pinion gear is splined to the pinion shaft and thus drives the shaft in the
same direction. As the pinion shaft rotates, the geared end of the shaft engages the low speed gear and the pinion gear engages
the high speed gear, both of which rotate freely around the brake shaft. Between the high and low speed gears, and splined to the
brake shaft is the gear clutch. The external teeth of the gear clutch are meshed with the internal teeth of the gear coupling. This
coupling is positioned either left or right in order to couple the gear clutch with either the high or low speed gear, thus causing
the brake shaft to rotate in the counterclockwise direction. The splined end of the brake shaft drives the brake drum assembly
while the geared end of the shaft meshes with and drives the countershaft gear which is spline-mounted to the countershaft, in
the clockwise direction. Also splined to the countershaft is a pinion. The pinion engages the drum gear assembly, thus causing
the cable drum to rotate in the counterclockwise or INHAUL direction. Placing the main winch control valve in the PAYOUT
position causes the hydraulic motor to rotate in the counterclockwise direction. All gears then rotate in the opposite direction
from that described above, and the cable drum rotates in the clockwise or PAYOUT direction.

Main Winch Brakes

The main winch brake cylinder (Figure 2) is located on the brake housing at the rear of the main winch. Within the cylinder is a
piston which is spring loaded to the applied position. The piston exerts force on the brake drum to prevent cable drum movement
in the HOLD position. The piston is backed off and the brake released by introducing hydraulic pressure into the brake cylinder.
The main winch brake (Figure 3) consists of a circular brake band which makes contact with the brake drum, and a ratchet and
pawl assembly which allows the drum to rotate only in the clockwise direction. The brake band is held in its normally applied
position by a spring-loaded piston in the brake cylinder. The brake is released by introducing hydraulic fluid into the brake
cylinder to overcome the spring force. When the cable is inhauled the brake band is in its normally applied position, and the
brake drum, which is not secured to the brake shaft, is held stationary. The two pawls, which are secured directly to the brake
shaft, rotate freely in the counterclockwise direction, thus enabling the cable drum to rotate in the counterclockwise or INHAUL
direction. When the main winch control valve is placed in the HOLD position, hydraulic motor power is balanced, cable drum
rotation ceases, and the brake band remains in its normally applied position. Any weight on the cable is prevented from slipping
by the pawls which engage the ratchet teeth on the inside diameter of the drum and prevent cable drum movement. The cable

is PAID OUT by introducing hydraulic pressure into the brake cylinder to counteract the piston spring pressure and release the
brake band. The entire brake drum assembly is then free to rotate in the clockwise , or PAYOUT direction, even though the pawls
within the brake drum remain engaged with the ratchet teeth.
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Figure 3. Main Winch Assembly—Cross-Sectional View.
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HOIST WINCH ASSEMBLY

The hoist winch assembly (Figures 4 and 5) is installed in the hull of the vehicle beneath the crew compartment. It is used
for lifting objects and for guiding and hauling the main winch cable. Major components of the assembly are a winch cable,
hoist winch combination control valve, counterbalance valve, reversible hydraulic motor, brake cylinder and winch assembly
complete with an internal brake.

Hoist Winch Combination Control Valve

The hoist winch combination control valve (Figure 5) is mounted on the side of the hoist winch counterbalance valve, which
is mounted to the hydraulic motor manifold. It is a three-position, balanced-center valve, and serves to direct hydraulic flow
through the counterbalance valve and manifold to the hydraulic motor, thus determining the direction of motor rotation.

Hoist Winch Counterbalance Valve

The hoist winch counterbalance valve (Figure 5) is located between the hoist winch combination control valve and the hydraulic
motor manifold. The function of the valve is to prevent a possible overspeed of the hoist winch motor and also prolong the life of
the hoist winch brake.

Hoist Winch Hydraulic Motor

The hydraulic motor (Figure 5) is mounted to the manifold at the rear of the hoist winch. It is a vane-type, reversible motor which
serves to convert hydraulic energy into rotary motion and torque. This torque is then transmitted to the hoist winch. Hoist winch
hydraulic motor operation is the same as main winch hydraulic motor operation.

Hoist Winch Gear Train Operation

When the hoist winch control valve is in the RAISE position, the hydraulic motor rotates in the counterclockwise direction
(Figure 6) and drives the winch bevel gear and pinion gear, causing them to rotate counterclockwise. (Gear direction of rotation
is determined by viewing the hoist winch from the brake assembly side.) The pinion gear is splined to the pinion shaft and thus
drives the shaft in the same direction. As the pinion shaft rotates, the geared end of the shaft engages the low speed gear and the
pinion gear engages the high speed gear, both of which rotate freely around the brake shaft. Between the high and low speed
gears, and splined to the brake shaft, is the gear clutch. The external teeth of the gear clutch are meshed with the internal teeth
of the gear coupling. This coupling is positioned either left or right in order to couple the gear clutch with either the high or low
speed gear, thus causing the brake shaft to rotate in the clockwise direction. The splined end of the brake shaft drives the brake
drum assembly, while the gear end of the shaft meshes with and drives the drum gear in a counterclockwise direction. The drum
gear then rotates the cable drum in a counterclockwise direction to raise the winch cable. Placing the hoist winch control valve in
the LOWER position causes the hydraulic motor to rotate in a clockwise direction. All gears then rotate in the opposite direction
from that described above and the cable drum rotates clockwise to lower the winch cable.

Hoist Winch Brakes

The hoist winch brake cylinder (Figure 4) is located on the brake housing at the front of the hoist winch. Within the cylinder is a
piston which is spring loaded to the applied position. The piston exerts force on the brake drum to prevent drum movement in the
HOLD position. The piston is backed off and the brake released by introducing hydraulic pressure into the brake cylinder. The
hoist winch brake (Figure 6) consists of a circular brake band which makes contact with the brake drum, and a ratchet and pawl
assembly which allows the brake drum to rotate only in the counterclockwise direction. The brake band is held in its normally
applied position by a spring-loaded piston in the brake cylinder. The brake is released by introducing hydraulic fluid into the
brake cylinder to overcome the spring force. When the cable is raised, the brake band is in its normal applied position and the
brake drum which is not secured to the brake shaft, is held stationary. The two pawls, which are secured directly to the brake
shaft, rotate freely in a clockwise direction, thus enabling the cable drum to reel in and raise the cable. When the control valve
is in the HOLD position, hydraulic motor power is cut off, cable drum rotation ceases and the brake band remains in its normal
applied position. Any weight on the cable is held suspended by the pawls which engage the ratchet teeth on the inside diameter
of the brake drum and prevent cable drum movement. The cable is lowered by introducing hydraulic pressure into the brake
cylinder to counteract the piston spring pressure and release the brake band. The entire brake drum assembly is then free to rotate
in a counterclockwise direction even though the pawls within the brake drum are engaged with the ratchet teeth.
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Figure 4. Hoist Winch Assembly—Left-Front View.
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Figure 5. Hoist Winch Assembly—Right-Rear View.
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Figure 6. Hoist Winch Assembly—Cross-Sectional View.
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MECHANICAL TRANSMISSION AND MAIN HYDRAULIC PUMP ASSEMBLY

The mechanical transmission and main hydraulic pump assembly (Figures 7 and 8) provide hydraulic pressure for powering
the winches, hoisting the boom and spade. It is mounted in the rear of the winch compartment, under the crew compartment.
The main engine drives the mechanical transmission in one direction of rotation only, through a propeller shaft and universal
joints. The transmission has a single speed reduction and consists of herringbone tooth gears, a lubrication and pressure pump,
a high and low pressure valve and a hydraulically operated disk clutch. The transmission housing provides a reservoir for the
oil which is used for lubrication and actuation of the disk clutch. The output shaft of the transmission is coupled to the input
shaft of the vane-type, fixed-displacement, hydraulic pump. Mounted on top of the pump is a relief and unloading valve, which
consists of spring-loaded valves opposed by hydraulic pressure. When the main engine is operating, the input propeller shaft
rotates, supplying input power to the transmission gear train and drive to the lubricating pump. When the power control valve
is placed in the ON position, hydraulic pressure from the pressure pump is directed to the pressure valve to the clutch cylinder,
overcoming the clutch spring force and engaging the clutch disks. With the clutch disks engaged, rotational force is supplied to
the output shaft of the transmission, which is coupled to, and drives, the pump shaft. Spline mounted to the drive shaft are two
rotors, complete with vanes, which are spring-loaded in the slots of the rotors. These vanes follow the elliptical internal contour
of the cam rings. As the vanes move across an inlet in the body, the radius of the cam ring’s elliptical contour increases to create a
space between the rotor and the cam ring contour. Fluid flows into this space and is trapped between adjacent vanes as they move
past the inlet chamber. The fluid is then carried along a path of constant radius to the outlet chamber in the pressure plate. At this
point the radius of the cam ring’s elliptical contour decreases, forcing the fluid into outlet chambers through pressure plate ports
and through outlet ports. Pump output high pressure is directed to the winches and cylinders to operate them.

MECHANICAL
TRANSMISSION

MAIN
HYDRAULIC
PUMP

Figure 7. Mechanical Transmission and Main Hydraulic Pump Assembly—Left-Front View.
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Figure 8. Mechanical Transmission and Main Hydraulic Pump Assembly—Right-Rear View.
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HOISTING BOOM ASSEMBLY

The hoisting boom assembly (Figure 9) consists of a tubular steel A-frame, two boom-actuating cylinders and two stayline
cylinders. The A-frame, or boom (Figure 10A), is installed on top of the vehicle hull and is raised or lowered by means of
controls within the crew compartment. The boom actuating cylinders (Figure 10B) are located within the vehicle on either side
of the crew compartment. They are single-end rod, double-acting hydraulic cylinders which extend to raise the boom and retract
to lower it. The two stayline cylinders (Figure 10C) are identical to the boom cylinders and are located at the rear of the vehicle.
They work in unison with the boom cylinders to provide four feet of back-and-forth boom travel in the raised position.

==

Figure 9. Hoisting Boom Assembly—Right-Rear View.
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Figure 10. Hoisting Boom Assembly—Installed View.

Raising The Boom

With the power control valve ON, the boom combination control valve in the FORWARD position and the boom safety valve
held in the STOW position, hydraulic pressure is directed to the back of the boom cylinder; thus causing the piston rod to extend,
raising the boom. Since no pressure is directed to the stayline cylinders, the crank arms are mechanically moved to their vertical
position by the stayline cables, actuating the boom limit valves. Once the boom is raised, release of the boom safety valve allows
the valve to return to its normal live position; thus restricting the boom to four feet of movement.

Lowering The Boom

With the power control valve ON, the boom combination control valve in the RETRACT/STOW position and the boom safety

valve held in the STOW position, hydraulic pressure is directed to the rod end of the boom cylinders and bled off the back; thus
causing the piston rod to retract and lower the boom. Pressure is also directed to the back end of the stayline cylinders causing

the crank arm to retract.
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MAIN HYDRAULIC SYSTEM

The main hydraulic system of the vehicle has three functions: to supply power for control and operation of the boom; to supply
power for control and operation of the hoist and main winches and their internal brakes; and to supply power for control and
operation of the spade.

Hydraulic Oil Tank

Hydraulic fluid from the oil tank (Figure 11) is supplied to the hydraulic system, under pressure, by means of the main hydraulic
pump, which is driven by the mechanical transmission. Through suction, oil passes from the hydraulic oil tank to the main pump
and is pressure-discharged to operate the main hydraulic system.

HYDRAULIC
OIL TANK

Figure 11. Hydraulic Oil Tank—Installed View.
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Control Valves (Hydraulic Subplate Assembly)

The hydraulic subplate assembly or main control panel (Figures 12 and 13) is mounted to the right of the driver. Mounted to the
subplate are the main winch, hoist winch, boom safety and power control valves; the system selector control valve, the boom
combination control valve and the APU emergency control valve. The spade control handle is installed on the subplate and
connected to the spade combination control valve by a mechanical linkage. The subplate has numerous ports and passages and
serves as a manifold and mount for the operator’s hydraulic control valves. Bleed valves are installed in the subplate to provide a
means of bleeding portions of the hydraulic system. The subplate itself serves as a manifold and directs the hydraulic oil through
numerous passages to inlet or outlet ports of the subplate and the attached control valves.

/

BOOM
COMBINATION
CONTROL VALVE
HOIST WINCH si?%"."v
CONTROL VALVE e

Figure 12. Hydraulic Subplate Assembly—Left-Rear View.
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Figure 13. Hydraulic Subplate Assembly—Right-Front View.

Main and Hoist Control Valves

The main winch control valve (Figure 13) and hoist winch control valve (Figure 12) are manually operated, three-position,
open-center, directional control valves and are spring-loaded to the HOLD or centered position. When the valve is in the
spring-centered HOLD position, pilot pressure is directed through the valve to the tank return. Also, pressure is bled from the
winch combination control valve to the same tank return. Manually placing the valve in the PAYOUT, or LOWER position
directs the pilot pressure to the winch combination control valve and the brake cylinder and closes the port opening to the tank
return. Moving the valve to the INHAUL, or RAISE position blocks the pilot pressure to the control valve and bleeds the pilot
pressure from the winch combination control valve and brake cylinder, through the control valve, to the tank return.

Boom Combination Control Valve

The boom combination control valve (Figure 12) is a manually operated, three-position, closed-center, directional control valves
and are spring-loaded to the HOLD or centered position. This control valve also contains one-way check valves and maximum
pressure relief valves. When this control valve is in the spring-centered HOLD position, main pump pressure is blocked and
pilot pressure is directed to the tank return. Manually placing the valve in the FORWARD position cuts off pressure and directs
main pump pressure through a one-way check valve and a flow restriction to the boom-actuating cylinders. Pressure from the
opposite side of the cylinders is directed by the valve to the tank return. If maximum pressure is exceeded, the relief valve opens
and bleeds off pressure to the tank return. Placing the valve in the RETRACT/STOW position cuts off pilot pressure and directs
main pump pressure through a one-way check valve and a flow restriction to the boom-actuating cylinders and the stayline
cylinders. Pressure from the opposite end of the cylinders is ported through the valve to the tank return. The maximum pressure
relief valve opens if preset pressure is exceeded.
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Boom Safety Control Valve

The boom safety control valve (Figure 12) is a manually operated, two-position, single-flow path valve, and is spring-loaded
to the LIVE or open position. When the valve is in its spring-loaded live position, pilot pressure is directed to the boom limit
valves. Manually placing the valve in the STOW position cuts off pilot pressure to the boom limit valves.

Power Control Valve

The power control valve (Figure 12) is a manually operated, two-position, directional flow valve. The valve is held in its selected
position by an internal mechanical detent. Manually placing the valve in the ON position allows pump pressure to pass through
the valve to the transmission clutch cylinder. Moving the valve to the OFF position blocks the pump pressure and bleeds the oil
pressure from the clutch cylinder, through the valve, back to the transmission crankcase return line.

System Selector Control Valve

The system selector control valve (Figure 12) is a manually operated, three-position, directional, combination control and relief
valve. Itis held in its selected position by an internal mechanical detent. When the manual selector control valve is in the center
or MAIN position, main hydraulic pump pressure is directed to the spade combination control valve and the boom combination
control valve. Pump pressure to the refuel pump motor control valve impact wrench is blocked and any residual pressure from
the auxiliary pump is bled to the tank return. Moving the valve to the AUXILIARY position directs auxiliary pump pressure to
the spade combination control valve and the boom combination control valve. The port opening from the main pump is closed,
and residual pressure from the refuel pump motor control valve and impact wrench line is allowed to flow past the valve to the
tank return. Moving the valve to the Auxiliary position directs auxiliary pump pressure to the spade combination control valve
and the boom combination control valve. The port opening from the main pump is closed, and residual pressure from the refuel
pump motor control valve and impact wrench line is allowed to flow past the valve to the tank return. Placing the valve in the
REFUEL position permits the use of main pump pressure and auxiliary pump pressure simultaneously for different operations
or the use of just auxiliary pump pressure for refueling or use of the impact wrench. Main pump pressure is directed to the spade
and boom combination control valves and auxiliary pump pressure is directed to the refuel pump motor control valve and the
impact wrench.

APU Emergency Winch Control Valve

The APU emergency winch control valve (Figure 13) is a manually operated, two-position (open and closed), single-flow
path, ball valve. When this valve is in the OPEN position, the auxiliary hydraulic pump directs pressure oil to the hoist winch
combination control valve and the main winch combination control valve (for emergency No Load operation of the winch
cables). Hydraulic pump pressure is blocked when this valve is in the closed position.

Combination Control Valves

Four combination control valves (Figure 14) are utilized in the main hydraulic system. Two of these valves are manually operated
to combine control, check and adjustable relief for boom and spade operation. The boom combination control valve is subplate
mounted to the control panel, and the spade control valve is subplate mounted to the cab front wall. The other combination
control valves are pilot operated and combine pressure and directional control with adjustable relief for the winches.
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Figure 14. Combination Control Valves—Installed View.

Flow Regulators

Four flow regulators (Figure 15) are installed in the main hydraulic system. They regulate oil flow in one direction, regardless
of pressure, and permit unrestricted flow in the opposite direction. The regulators control the speed of raising and lowering the

boom.
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Figure 15. Flow Regulators—Installed View.

AUXILIARY HYDRAULIC SYSTEM

The auxiliary system of the vehicle has the following functions: to supply power for control and emergency operations of the
boom; to supply power for control and emergency operation of the spade and winches; to supply power for operation of refuel
pump and impact wrench.

Auxiliary Hydraulic Pump

Pressure for the auxiliary hydraulic system is supplied by the auxiliary pump (Figure 16) which is bracket mounted to the
auxiliary engine. The auxiliary hydraulic system is engaged by moving the system selector control handle to AUX and by
operating the auxiliary engine (refer to TM 9-2350-256-10).

AUXILIARY

HYDRAULIC
PUMP \

Figure 16. Auxiliary Hydraulic Pump—Installed View.

0003 00-17



TM 9-2350-256-34 0003 00

Refuel Pump Motor

A gear-type hydraulic motor (Figure 17) drives the refuel pump when refueling or defueling. Motor rotation is controlled by a
four-way selector valve. The refuel pump motor is mounted on the right rear area above the track in the engine compartment,
and is coupled to the refuel pump.

REFUEL REFUEL
MOTOR PUMP

Figure 17. Refuel Motor and Pump Assembly—Installed View.

Flow Regulator (Adjustable)

An adjustable flow regulator (Figure 18) is installed in the auxiliary hydraulic system to provide adjustment of flow for operation
of the fuel transfer pump or hydraulic impact wrench. A calibrated dial and control handle are provided for variable settings. To
operate the regulator; move the handle so that the indicator points to the desired setting. The regulator is mounted on the right
rear area above the track in the engine compartment.

|
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Figure 18. Flow Regulator (Adjustable)—Installed View.
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Four-Way Selector Valve

A three-position, four-way selector valve (Figure 19) is installed in the auxiliary hydraulic system to control the rotation of the
refuel pump and motor. The four-way selector valve is mounted on the right rear area above the track in the engine compartment.

FUEL PU
FUEL c

FOUR-WAY
SELECTOR
VALVE

Figure 19. Four-Way Selector Valve—Installed View.

AUXILIARY POWER UNIT (APU)

The APU (Figure 20) consists of an air cooled diesel engine with a chain case, generator (which is also used as a starter), and
hydraulic pump mounted to it. The chain case covers three sprockets and a drive chain, With a support and mounts, the engine,
generator/starter and pump form a compact unit which fits into the right forward corner of the vehicle engine compartment. The
generator electrical system is designed to supply a maximum of approximately 150 amperes of current at approximately 28 volts
dc to charge the vehicle batteries. The pump supplies pressure at 2000 £ 50 psi (13,790 £ 345 kPa) to the auxiliary hydraulic
system.
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FRONT VIEW
Legend:
1. Engine combustion air inlet 5. Auxiliary generator cooling duct
2. Exhaust tube 6. Auxiliary generator
3. Governor speed adjustment screw 7. Support and mount
4. Crankcase oil gage rod 8. Fuel injection nozzle tubes

Figure 20. APU (Sheet 1 of 3).

0003 00-20



TM 9-2350-256-34

0003 00

22

21

S, A o
=y

O

O

11

16 15 14
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Legend:
9. Lifting eye 16. Crankcase oil drain valve
10. Fuel injection pump 17. Fuel line
11. Panel 18. Fuel line connections
12. Oil pressure sending unit 19. Fuel pump filter bowl
13. Retainer 20. Fuel transfer pump
14. Qil filter 21. Engine cooling air outlet duct
15. Low oil pressure switch 22. Access cover

Figure 20. APU (Sheet 2 of 3).
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RIGHT REAR VIEW
Legend:
23. Lead to high air temperature 28. Ground cable
warning light switch 29. Accessory drive case oil drain
24. Accessory drive case 30. Hydraulic hose
25. Accessory drive case vent 31. Wiring harness
26. Hydraulic hose connection 32. Auxiliary hydraulic pump
27. Accessory drive case oil fill 33. Starter relay

Figure 20. APU (Sheet 3 of 3).

0003 00-22



TM 9-2350-256-34 0003 00

Starting System

The generator, which is coupled to the engine by a drive chain, also serves the dual role as a starter. When the preheat switch

is held in the closed (ON) position, and the generator switch is open (OFF), one side of the preheat relay energizing coil on the
APU engine is grounded through the preheat switch and a set of APU generator switching relay contacts. This causes the preheat
relay contacts to close since the opposite side of the energizing coil is connected directly to the vehicle bus voltage. Power is
then supplied through the closed preheat relay contacts to the preheaters, the APU generator/starter field winding, and to one
side of the starter switch circuit. When the starter switch is closed, it completes the APU starter relay coil circuit, and bus power
is supplied to the APU generator/starter armature circuit through these relay contacts, thus motorizing the generator/starter to
start the engine. Therefore both the preheat and starter switches must be closed (ON), and the generator switch must be open
(OFF) in order to start the APU. Since the preheat relay energizing coil ground circuit is passed through the set of APU switching
relay contacts (as mentioned above), the preheat relay cannot activate if the generator switch is on. The reason for this circuit
arrangement is to prevent vehicle bus voltage from being applied to the voltage regulator field through the preheat relay contacts,
thus damaging the regulator when the generator switch is on (field circuit from generator to regulator closed) and the preheat
switch is activated (bus voltage applies to generator field winding).

Lubrication

A gear-type pump draws oil from the crankcase and delivers it through a replaceable oil filter to the engine. Normal oil pressure
should be 25 psi (172 kPa) or higher under normal operating conditions. An oil pressure switch will activate a low oil pressure
warning light on the auxiliary power unit control box of the oil pressure drops below 14 +2 psi (96.5 + 13.8 kPa). A crankcase
drain valve is provided with a handle so that the lubricating oil can be drained without removing the unit from the vehicle.

Governor

A constant speed governor is set to maintain engine speed at 2000 £ 100 rpm. The governor uses a ball and cup mechanism on the
camshaft gear as the sensing device. A yoke resting on the cup connects to an arm and spring mechanism controlling the throttle
lever. Any change in engine speed is transmitted from the cup to the yoke and to the throttle. An adjusting screw is provided on
the front of the unit to adjust the speed by changing the spring tension.

Fuel System

The fuel system consists basically of a primary and secondary fuel filter, fuel transfer pump, fuel injection pump and two fuel
injection nozzles. The transfer pump operates off the camshaft, drawing fuel from the supply tank and delivering it through the
two filters to the injection pump. The injection pump meters and delivers the fuel at high pressure to the nozzles.

Electrical System

The generator/starter is mounted to the chain case and engine housing and driven by the engine through a roller chain and drive
sprocket. The output is controlled automatically by a voltage regulator and current limiting device.

Hydraulic System

The pump is mounted to the chain case and driven by the engine. It supplies the pressure for the auxiliary hydraulic system. This
system powers the refuel pump and impact wrench and also supplies power for emergency operation of the boom, spade and
winches.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

TROUBLESHOOTING INDEX

GENERAL INSTRUCTIONS

The Troubleshooting Index isthe master reference table for locating troubleshooting information. ThisIndex containsalist of
various malfunctions which may occur during operation or inspection of the M88A 1 and provides areference to information
located within the appropriate Troubl eshooting WP. Each Troubleshooting WP provides step-by-step instructions for isolating
and correcting malfunctions.

Malfunction/Symptom Troubleshooting Procedure
FUEL TANKS
1. Fuel leaking from fOrward fUE taNnK. ...........coieiieeee e e .....\WP 0005 G0
2. Fuel leaking from right and/or 1eft rear fUuel tank............ccoeririiene e e ...\WWP 0005 00|
PURGE PUMP
3. Mainenginemanifold heaters do NOL WOIK. .........coeeiiiiiiinee ettt e ere e enesaeeeas ...WP 0006 00|
4.  Purgepump difficult to pump or dOESNOt PUMIPD.......cteieireeireeirtererie st b es e sre e ns ....WWP 0006 00|

ELECTRICAL SYSTEM
5. Battery-generator indicator readsin yellow or lower red region with main engine

running and main generator in system (generator cutout Switch closed). .......coovveevees covveeie s WP 000700
6.  Battery-generator indicator readsin yellow or lower red region with APU engine

running and APU generator switch on (main engine not runNNing). .......c.cceveevieverieriesees coeveeneseseseeseseesee s .WP 000700
7.  Battery-generator indicator readsin bottom of lower red region (no deflection) with

LTS = ST v 0 o o [..WP 000700
8.  All circuitsdead except personnel heater, master relay lamp, and slavereceptacle..........cocoovvvevvencieenen. .WP 0007 00
9.  Infrared system (driver’ s perisCope) fallSTO OPEraLe. ......ccviveiviieerieeeeeere et et ee e eene e [..WP 0007 00|

MAIN WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM)

10. MainWIiNChWIll NOt OPEIGLE. ........eiveeireeieeeeee ettt sttt st £ebesseeaesbesbeseeseeneees ....\WP 0008 G0
11. Mainwinch paysinand out under no load, but will not pay in or out under load. ........... coceeeeereniereeienenienns WP 000800
12, Mainwinch paysSin but Will NOL PAY OUL. ........c.eiuireiee ettt et e ee e eese e eneeneeeas ... WP 0008 00|
13.  Mainwinch paysout DUt Will MOt PAY IMN.....c.eiieiieeeeeee e e ese et eneeneeeas ... \WWP 0008 00|
14. Mainwinch creepsin either direction when in hold poSItioN. ..o e e .. WP 0008 00|
15, MainWinChWill NOt NOIA TOAA. ........oeiiieieee e et re bt sre e ....\WP 0008 G0
16.  Insufficient main SYStEM Oil PrESSUME. ..........oiiiiiirieriee et e ettt e see st seen seneeeeneeneesesneesesseneed ... \WWP 0008 00
17.  Level Winder NOt OPEraiNG. .. ...ooveeeieieietieeeteeteete sttt st see st e e e se et e se s e e e s se e st sbesnesae £ensesseneensesesneesessenend L...\WWP 0008 00
18. Level winder NOt OPErating PrOPENTY. ...ccveuieeeeeeeieeeete ettt sttt se e £eneeneeseeneesesneeseeseneed ... \WWP 0008 00

HOIST WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM)

19, HOIStWINCRWIll NOL OPEFELE.......cueeieeeeieieeetee ettt ettt ettt s aeebe st e b e beseeneenseseeneeneeneneed ....WWP 0009 00|
20. Hoistwinch paysin DUt Will NOLPEY OUL..........coiiiiiiee e e r e eeas ...WP 0009 00|
21.  Hoistwinch paysout but Will NOL DAY IN......cceiiiieeree et et e enesneeeas ...WP 0009 00|
22. Hoist winch creepsin either direction when in hold POSItiON. .........cccceiriiininere s e ...WP 0009 00|
23, HoistwinCh Will NOt NOIA TOAM..........couiiiiere ettt se e ne e ....WWP 0009 00|
24. Insufficient Main SYSEM Ol PrESSUIE. ........cuiieieireeere ettt st £eeesbeneesese e e eneeseeeas ....WP 0009 00|
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Malfunction/Symptom Troubleshooting Procedure

MECHANICAL TRANSMISSION AND MAIN HYDRAULIC PUMP CIRCUIT (MAIN HYDRAULIC SYSTEM)

25.  Mechanical transmisSSioN failSTO OPEIEIE. .........cevrvrerrerieieere st sersae b st s sssees sebebesessssssssssssssssaeeas [L.WP001000
26.  Main hydraulic pUMP failSTO ENOAGE. .....ceevreeecrereeectcteie ettt ssss bt nas sebebebessssssssssssssssaeens [L.WP001000
27.  Mechanical transmiSSiON OVEINEELING. .......cevvvveverieieeresesiessceesse sttt ssessssssssbesssss st sesssssesssssssssssssssseens [L.WP001000
28.  Mechanical transmission SlipPing OF CHEIENING. ........cevevevrrrereieeere st ssae st sersrsses s st s ssssseeens [L.WP001000
29. Mechanical transmission failsto disengage main Ry draulic PUMP.........coceveeeeeceeeieeeesrere s seeessssssssseeenns [LWP001000
30.  Main NYdraulic PUMP NOISY. ...cucveveeeeeeiesiereceeses s ettt s st sssssesssss sttt esss st s ssssssebessssns sebebetassssssssassssssensas [L.WP001000
SPADE CIRCUIT (MAIN HYDRAULIC SYSTEM)
31, SPAOEWIII NOL OPEIELE. ... .c.eeeeeeiieeie ettt ettt b e bbb bt bbbt £kt snenesn et nn st enene e WP 001100
32.  Spadewill not hold with spade combination control valvelever in any poSition. ........... voeeeeerneeenenenineenns [.[WP001100l
33.  Spadewill operate OnlY PArtiallY. ........ocoureiiririee ettt bt bbb [.WP 001100
HOISTING BOOM CIRCUIT (MAIN HYDRAULIC SYSTEM)
34, BOOMWIll NOL OPEIELE. ... .c.ecuiueetiietireete ettt ettt b bt e b e b e fesesne e enennnsensenennenes feaes WP 0012 00
35.  BOOM OPEraLES PAITTBIY. ....ecueeeeiiieeieeteeeteret ettt e n e s WP 0012 00
36. Boomwill Not hold i any POSITION. ......ccveuiiieiiiiisiereser e sese bt e s e s nene e s s WP 0012 00
37.  Boomwill not stop automatically after [ive DOOM OPEration............coevrierirrinnereee e s WP 0012 00
38. Boom live operation dOeSNOt FUNCHION. .......c.ooueirieirieireeitsieisi sttt e n e s WP 0012 00

MAIN WINCH CIRCUIT (AUXILIARY HYDRAULIC SYSTEM)
39.  MaiNWIiNChWill NOL OPEIALE.......cvcueeiecieie ettt sttt enee s tennenseseeneeneeneneed .. WP 001300

HOIST WINCH CIRCUIT (AUXILIARY HYDRAULIC SYSTEM)

40.  HOIStWINCh Wil NOt OPEIGLE........eiui ittt e e st e e ne e enbesne e [...\WWP 0014 00
SPADE CIRCUIT (AUXILIARY HYDRAULIC SYSTEM)

41, SPAOEWIll NOLOPEGLE. ........cveveiviecreiscte sttt sse bbbttt sbsns b en s s enseses et es s [..WP 001500
HOISTING BOOM CIRCUIT (AUXILIARY HYDRAULIC SYSTEM)

R = ToTo ¢ AV T T a0 o o= = =S ....\WP 0016 00
HYDRAULIC IMPACT WRENCH (AUXILIARY HYDRAULIC SYSTEM)

43, IMPaCt WIeNCh dOBSNOL OPEIGEE. .........cvevereceeieeceetete et sees st ss sttt s st ssssssssstsssns sbessssnsesatasssssntesesad [L.WP001700
AUXILIARY POWER UNIT (APU)

Y o [ T= = T S (o X o = o SRS ... WP 0018 00|

45.  ENgiNeCrankShut faIlSTO SEAM.........cooiiereiee ettt ettt en e ... \WWP 0018 00|

LT oo [ T= = B (o I = S ...WP 0018 00|

47. Enginehardto Start in COI WEBLNET............ccooiiiee ettt e e ...WP 0018 00|

48. Enginestartsbut failSTOKEEP FUNNIMNG. ......cccciiiiriiire ettt st et s se e ...WP 0018 00|

L R o [T L0y g = £ RPN ...\WWP 0018 00|

50. Enginemisfires, lacks power, or emitsblack SMOKE. ..........coooiiiiiiiieii e e ..WP 0018 00|

51, ENQINEKNOCKS. ... ettt sttt ettt ettt st e beseestesbese e aesee e e st eneeseemean neseesenbesseseestenteseens ... \WWP 0018 00|

52. Engineusesexcessiveoil and emitslight blue smoky exhaust............oooieeiniincie e ...WP 0018 00|

53. Highair temperaturelight on APU control box failsto operate properly. .....c.oceoereees cevenerinieenenenieenenenens

54. Low oil pressurelightin APU control box failSto operate properly........ccoeeerceneienscenieienieeseesee e L.WP 0018 00

55.  Oil pressure gage fallStO OPEraLe........uiiie ittt ettt et e e e s e eneeneeeed ....WP 0018 00|

56. Battery-generator indicator readsin yellow or lower red region with APU engine

running and APU generator SWItCh ON..........oeoieieecre et s s ..WP 0018 00|
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Malfunction/Symptom Troubleshooting Procedure

AUXILIARY POWER UNIT (APU)-CONTINUED

57. Battery-generator indicator readsin yellow or lower red region with APU engine

running and APU generator switch on with no auxiliary hydraulic pressure..........ooeeevevveeenesereseeeen WP 001800
58. Enginedoesnot operate at 2000 + 100 rpm under 1oad CoNditions............coevereerieieeree e L.WP 0018 00|

MECHANICAL TACHOMETER AND SPEEDOMETER
59. Mechanical tachometer or speedometer fail SO FEQISLEN.......ccccveirecieire e e .. WP 0019 00

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

FUEL TANKS TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Tools and Special Tools References
Tool kit, general mechanic’s (item 34L WP 0086 00) TB 750-1047

Materials/Parts TM 9-2350-256-20
Cleaning compound (item 3, WP 0085 00) m 02700
Detergent (item 6 WP 0085 Q0 i‘;ﬂ:i:zx::f:l

Methylene chloride (item 10_ WP 0085 00)

Troubleshooting Procedure
Fuel Tanks
Symptom

Fuel tanks malfunctioning.

Malfunction
Fuel leaking from forward fuel tank. Do step 1.

Fuel leaking from right and/or left rear fuel tank. Do steps 2 thru 4.

CORRECTIVE ACTION

1. Inspect forward fuel tank for cracks or open seams. Fuel leaking thru a small crack can usually be
detected by dust clinging to the wet area.

a. If leaking area is accessible without removing the fuel tank:
(1) Drain the fuel system (TM 9-2350-256-20).
(2) Close fuel valves to left and right rear fuel tanks.

(3) Remove the armor cover under the hull to expose the forward fuel tank drain plug.
Remove the drain plug.

(4) Remove electric intank fuel pump (TM 9-2350-256-20).

WARNING

Solvents can burn easily, can give off harmful vapors, and are harmful to skin and clothing. To avoid
injury or death, keep away from open fire and use in a well-ventilated area. If solvent gets on skin or
clothing, wash immediately with soap and water.

(5) Slush tank interior with methylene chloride or cleaning compound as specified in
TB 750-1047 to remove residual fuel, dirt, sediment, and other foreign matter. Drain and
air dry tank.

(6) Weld cracked area as required.
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CORRECTIVE ACTION -Continued

b.

(7) Close forward fuel tank bypass valve and drain valve. Install drain plug in bottom
of tank.

(8) Install electric fuel pump (TM 9-2350-256-20).
(9) Disconnect the fuel vent hose on top of the forward fuel tank.

(10) Connect an air hose and suitable gage to the disconnected vent opening in
the forward fuel tank, apply 3—4 psi (21-28 kPa) internal air pressure.

(11) Apply soapy water solution, consisting of liquid detergent diluted with 20-40%
water, to all exterior surfaces of tank and inspect for air bubble formation.

(12) Mark location of any bubble formation, release air pressure, rinse and dry tank, and
weld the marked area.

(13) Repeat steps (10), (11), and (12) if required.
If leaking area is inaccessible with the fuel tank installed:
(1) Drain the fuel system (TM 9-2350-256-20).
(2) Remove the forward fuel tank from the vehicle (WP 0029 00).

(3) Slush tank interior with methylene chloride or cleaning compound as specified in
TB 750-1047 to remove residual fuel, dirt, sediment, and other foreign matter. Drain and
air dry tank.

(4) Inspect tank for any obvious cracks or open seams. Inspect mounting brackets,
mounts, and cushions for cracks or breaks. Weld assembly and components as required.

(5) Close all openings with temporary plugs or other closures and apply 3—4 psi (21-28
kPa) internal air pressure.

(6) Apply soapy water solution, consisting of liquid detergent diluted with 20—40%
water, to all exterior surfaces of tank and inspect for air bubble formation.

(7) Mark location of any bubble formation, rinse and dry tank, and weld the marked ar-
eas.

(8) Repeat steps (5), (6), and (7) if required.
(9) The electric intake fuel pump and other fittings and accessories may be assembled

on the tanks either before or after installation of the tanks in the vehicle (TM 9-2350-
256-20).

2. Remove the engine deck (TM 9-2350-256-20). Inspect fuel tank for cracks or open seams. Fuel leaking
from a small crack can usually be detected by dust clinging to the wet area.

3. Ifthe fuel leak cannot be detected or repaired with powerplant installed in the vehicle, remove the fuel
tank. For removal of the left rear fuel tank, refer tqa WP 0027 00l For removal of the right rear fuel tank,
refer to WP 0028 00

4. Iffuel leak cannot be detected or repaired with fuel tank installed in vehicle, remove the powerpack
(TM 9-2350-256-20).

a.

b.

Drain the fuel system (TM 9-2350-256-20).

Slush tank interior with methylene chloride or cleaning compound as specified in TB 750-1047
to remove residual fuel, dirt, sediment, and other foreign matter. Drain and dry fuel tank.

Inspect tank for any obvious cracks or open seams. Inspect mounting brackets, mounts, and
cushions for cracks and breaks. Weld assembly and components as required.

Close all openings with temporary plugs or other closures and apply 3—4 psi (21-28 kPa) internal
air pressure.

Apply soapy water solution, consisting of liquid detergent diluted with 20—40% wa-
ter, to all exterior surfaces of tank and inspect for air bubble formation.
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CORRECTIVE ACTION -Continued

f.  Mark location of any bubble formation, rinse and dry tank, and weld the marked area.

g. Repeat steps d, e, and f if required.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

PURGE PUMP TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Tools and Special Tools References
Tool kit, general mechanic’s (item 34, WP 0086 00) T™M 9-2350-256-20
WP 0031 00
Materials/Parts

Cleaning compound (item 5, WP 0085 00
Paint thinner (item 18| WP 0085 00

Troubleshooting Procedure
Purge Pump
Symptom

Purge pump malfunctioning.

Malfunction

Main engine manifold heaters do not work. Do step 1.
Purge pump difficult to pump or does not pump. Do step 2.

CORRECTIVE ACTION
1. Check manifold heater switch and associated wiring (TM 9-2350-256-20).

a. Repair or replace defective components or parts (WP 0031 00).

WARNING

Solvents can burn easily, can give off harmful vapors, and are harmful to skin and clothing. To avoid
injury or death, keep away from open fire and use in a well-ventilated area. If solvent gets on skin or
clothing, wash immediately with soap and water.

2. Disassemble purge purhp (WP 0031 00). Clean all parts in paint thinner or cleaning compound. Inspect
all components for cracks, distortion, and/or evidence of excessive wear.

a. Replace all defective components.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

ELECTRICAL SYSTEM TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Tools and Special Tools References
Tool kit, general mechanic’s (item 34] WP 0086 00} TM 9-2350-256-20
WP 0076 00
WP 0083 00

Troubleshooting Procedure
Electrical System
Symptom

Electrical system malfunctioning.

Malfunction

Battery-generator indicator reads in yellow or lower red region with main engine running and main generator in
system (generator cutout switch closed). Do steps 1 and 2.

Battery-generator indicator reads in yellow or lower red region with APU engine running and APU generator
switch on (main engine not running). Do steps 3 thru 5.

Battery-generator indicator reads in bottom of lower red region (no deflection) with master switch on. Do step 6.
All circuits dead except personnel heater, master relay lamp, and slave receptacle. Do step 7.

Infrared system (driver’s periscope) fails to operate. Do step 8.

CORRECTIVE ACTION
1. Check for defective switching relay box.
a. Repair or replace switching relay box.
2. Check for defective main generator armature relay.
a. Repair or replace main generator armature relay.
3. Check for defective APU generator switch.
a. Replace switch, if defective.
4.  Check for defective hydraulic pressure switch.
a.  Adjust or replace pressure switc (WP 0076 00).
5. Check for damaged or defective APU generato.
a. Replace defective APU generatol (WP_0083 00).
6. Check for defective master relay.
a. Repair or replace master relay.
7.  Check main power bus.

a. Repair or replace defective components.
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CORRECTIVE ACTION -Continued

8.  Check for defective high voltage powerpack.

a. Replace infrared powerpack, if defective.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

MAIN WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Test Equipment References (cont.)
Gage (item 9, WP 0086 00 T™ 9-2350-256-10
Tester kit, hydraulic pump (item 20/ WP 0086 00) T™ 9-2350-256-20

Tools and Special Tools [WP 0056 00)

Tool kit, general mechanic’s (item 34 WP 0086 00} [WP 0057 00
[WP 0060 00!

References [WP 0063 00
[FQ-2l [WP 0065 00l
[FQ-3l [WP 0066 00l

Troubleshooting Procedure

Main Winch Circuit (Main Hydraulic System)
Symptom
Main winch circuit (main hydraulic system) malfunctioning.

Malfunction

Main winch will not operate. Do steps 1 thru 14.

Main winch pays in and out under no load, but will not pay in or out under load. Do steps 15 thru 21.
Main winch pays in but will not pay out. Do steps 22 thru 24.

Main winch pays out but will not pay in. Do steps 25 and 26.

Main winch creeps in either direction when in hold position. Do step 27.

Main winch will not hold load. Do steps 28 and 29.

Insufficient main system oil pressure. Do steps 30 thru 32.

Level winder not operating. Do steps 33 thru 35.

Level winder not operating properly. Do step 36.

CORRECTIVE ACTION

CAUTION

Close APU emergency winch control valve for main hydraulic system operation.

1. Attempt operation of hoist winch, boom, and spade.

a. If hoist winch, boom, and spade operate, proceed to step 9.
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CORRECTIVE ACTION -Continued
b. If hoist winch, boom, and spade do not operate, proceed to step 2.

2. Inspect mechanical transmission drive shaft.
a.  If not rotating, repair or replace[(WP_0066 00).
3. Inspect mechanical transmission for broken or restricted hose.
a. Replace mechanical transmission hose (TM 9-2350-256-20).

4. Inspect mechanical transmission output shaft. If not rotating, proceed with mechanical transmission
clutch pressure check. Install pressure gage in mechanical transmission clutch pressure hose. For
location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm and power control valve lever
in ON position, normal operating pressure is 150 = 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace mechanical transmissiorl (WP 0065 00).

5. Test for defective power control valve. Remove hose no. 66 from valve. With power control valve
lever in ON position and mechanical transmission input shaft rotating, oil should flow from the valve
port.

a. Replace power control valve (WP 0051 00).

6. Inspect main hydraulic pump for broken or damaged shaft coupling.
a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Repair or replace shaft coupling (WP 0065 00).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 7 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

7. Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump portto no. 1. Remove pilot-operated relief and unloading
valve assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace main hydraulic pump (WP 0065 00).
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CORRECTIVE ACTION -Continued

8.

10.

11.

12.

13.

14.

15.

16.
17.

Test for improperly adjusted pilot operated relief and unloading valve. Install test gage in valve gage
port. With engine operating at 1800 rpm, and spade in stowed position, place spade combination
control valve lever in RAISE position and adjust relief valve.

a.  Adjustrelief pressure to 19502050 psi (13,445—14,135 kPa). For location of valve gage port and
adjusting screw, refer t

Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

Test combination control valve. Install pressure gage in test gage port no. 50 at main winch level
winder. Remove hose no. 21A from valve and plug outlet of valve. If no pressure is indicated on gage
when operating hydraulic system, it indicates a faulty combination control valve. For location of test

gage port, refer td WP 0051 001
a. Replace and adjust combination control Valvelm.
b.  Notify next higher level maintenance activity or major unit commander.

Test control valve. Install pressure gage in combination control valve port no. 7. If no pressure is
established on gage when actuating control valve, but if pressure is established when removing hose
no. 21A from control valve and plugging outlet, it indicates a faulty main winch control valve.

a. Replace main winch control valvd (WP 0063 00).

Test for hydraulic motor failure. Remove hose no. 47 from rear of hydraulic motor. A large volume of
oil discharged from port when main winch control valve is engaged indicates a faulty motor.

a. Replace hydraulic motot (WP 0065 00).
Inspect system selector valve lever for improper position.
a. Place system selector valve lever in MAIN position.

Mechanical failure of main winch gear train.

a. Remove main winch and spade assembly (WP 0051 00).
b. Replace main winch (WP 0051 00).
Prepare the hydraulic system for operation per TM 9-2350-256-10.

a.  Verify that the APU emergency winch control valve is in NORMAL OPERATION position (TM
9-2350-256-10).

Main winch will be in low gear.

Conduct all hydraulic operations in 1800 rpm or governed engine speed.

NOTE

TM 9-2350-256-10 states minimum engine speed for winching operations is 1500 rpm.

18.

19.
20.

Conduct all hydraulic operation verifications with a hydraulic reservoir temperature of 110-120°F
(43-49°C).

Verify main hydraulic pressure in accordance with step 8.

If hoist winch, boom, and spade operate properly, proceed to steps 9 thru 14.

NOTE

This would indicate satisfactory main hydraulic pump operation.
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CORRECTIVE ACTION -Continued

21.

If the problem is still unresolved and system pressure has been verified to be 1950-2050 psi
(13,445-14,135 kPa), perform the following:

a. Install pressure gage in test port no. 50 at main winch level winder. For location of test gage port,

refer to|WP_0051 00
b. Adjust main winch[(WP 0051 Q0).
c.  Verify pressure reading of approximately 1425 psi (9825 kPa). The pressure must be stable.

(1) Extremely low pressure (below 1300 psi [8964 kPa]) would be an indication
of improper relief valve setting or a faulty combination control valve.

(2) Fluctuating and unstable hydraulic pressure is an indication of a faulty combination
control valve.

d. Iffluctuating and unstable hydraulic pressure is experienced, replace the main winch combination
control valve.

e. Ifextremely low pressure is experienced (below 1300 psi [8964 kPa]), readjust the main winch
pressure to 1400 psi (9653 kPa). The pressure must be stable and without fluctuation. If readjust-
ment cannot be accomplished, replace the main winch combination control valve. Adjustment
to the valve is accomplished by cutting the lockwire to the acorn nut, removing the nut, and
loosening the locknut. Turn the adjusting screw 1/8 of a turn at a time for adjustment. Turn the
screw "in" to increase pressure. (Turning "out" decreases pressure.) The final pressure setting
should be verified with the locking nut tightened. Secure the acorn nut with lockwire.

WARNING

Do not exceed a 1400—-1450 psi (9653-9998 kPa) pressure relief setting. Excessive pressure will
produce main winch cable pull valves in excess of vehicle specification—bodily injury could occur.

f. Readjust the brakes for proper functionl (WP 0057 00).

NOTE

The hydraulic pressures stated above are for troubleshooting only and shall not be used as a substitute
for load checks to see main winch cable line pull valves.

22.

23.

24.

25.

26.

Remove main winch brake covef (WP 0057 00) and check if main winch brake is releasing.
a.  Adjust brakd (WP 0057 Q0).

Remove hydraulic brake cylinder hose no. 29 and inspect for restriction.

a. Replace restricted or damaged hose (TM 9-2350-256-20).

Remove main winch brake cylinder and test for malfunction[(WP 0056 00).

a. Replace main winch brake cylinder.

Inspect for restricted pilot hose between main winch control valve and combination control valve (refer
to[FO-3 and trace pilot circuit).

a. Replace restricted or damaged pilot hose (TM 9-2350-256-20).

Broken free-wheeling ratchet bracket assembly unit in main winch.

a. Remove main winch and spade assemblyl (WP 0051 00).
b. Replace main winch (WP 0051 00).
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CORRECTIVE ACTION —-Continued
27. Inspect for restricted pilot hose or main control valve (refer tolFO-3 and FO-3 and trace hose and valve
for restriction).

a. Replace any restricted pilot hose (TM 9-2350-256-20).
b. Remove restriction or replace control valve[(WP 0051 00).

NOTE

In cold weather, oil viscosity increases, causing a retarded flow of oil and possibly causing main winch
to creep. Proper warmup will correct.

28. Inspect main winch brake for proper adjustment.
a. Adjust main winch brak¢ (WP 0057 00).
29. Remove main winch brake cover and inspect for worn brake lining{(WP 0057 00).

30. Test mechanical transmission clutch pressure. Install pressure gage in mechanical transmission clutch
pressure hose. For location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm, and power
control valve lever in ON position, normal operating pressure is 150 + 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 0Q).

b. Replace mechanical transmissiorm.

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 31 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

31. Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump tester kit between hose no. 4A and hose no. 4B. Install test pressure gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump port no. 1. Remove pilot-operated relief and unloading
valve assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 0Q).
b. Replace main hydraulic pump (WP 0065 00).
32. Inspect system selector valve lever for improper position.

a. Place system selector valve lever in MAIN position.
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CORRECTIVE ACTION -Continued

33. Inspect hoses and fittings for visible indication of oil leaks. Repair or replace hoses and fittings (WP
0060 00).

34. Inspect level winder valve spool and cylinder rod for leaks.
a. Remove main winch and spade assembly (WP 0051 00).
b. Replace level winder (refer tb WP 0060 00).
35. Inspect level winder control valve actuating mechanism for broken parts.
a.  Remove control valve actuating mechanismi (WP 0060 00).
b.  Repair control valve actuating mechanism (WP 0060 00).
36. Inspect level winder for improper adjustment (evident by uneven wrap of cable).

a. Adjust level winder assembly (WP 0060 00).

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

HOIST WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment References (cont.)
Tester kit, hydraulic pump ( item 20 WP 0086 00} WP 0051 00
Tools and Special Tools WP 0053 00
Tool kit, general mechanic’s (item 34, WP 0086 00)) [WP 0058 00l
8 ( WP 0059 00
References WP 0063 00
WP 0065 00
FO-5 WP 0066 00

Troubleshooting Procedure
Hoist Winch Circuit (main Hydraulic System)
Symptom

Hoist winch circuit (main hydraulic system) malfunctioning.

Malfunction

Hoist winch will not operate. Do steps 1 thru 14.

Hoist winch pays in but will not pay out. Do steps 15 thru 18.

Hoist winch pays out but will not pay in. Do steps 19 and 20.

Hoist winch creeps in either direction when in hold position. Do step 21.
Hoist winch will not hold load. Do steps 22 thru 24.

Insufficient main system oil pressure. Do steps 25 thru 27.

CORRECTIVE ACTION

CAUTION

Close APU emergency winch control valve for main hydraulic system operation.

1. Attempt operation of main winch, boom, and spade.

a. If main winch, boom, and spade operate, proceed to step 9.

b. If main winch, boom, and spade do not operate, proceed to step 2.
2. Inspect mechanical transmission drive shaft.

a.  If not rotating, repair or replace[(WP_0066 00).
3. Inspect mechanical transmission for broken or restricted hose.

a. Replace mechanical transmission hose (TM 9-2350-256-20).
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CORRECTIVE ACTION —Continued

4. Inspect mechanical transmission outfit shaft. If not rotating, proceed with mechanical transmission
clutch pressure check. Install pressure gage in mechanical transmission clutch pressure line. For
location, refer to TM 9-2350-256-20.

With engine operating at 1800 rpm, and power control valve lever in ON position, normal operating
pressure is 150 £ 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace mechanical transmissionl (WP 0065 00).

5. Test for defective power control valve. Remove hose no. 66 from valve. With power control valve
lever in ON position, and mechanical transmission input shaft rotating, oil should flow from valve port.

a. Replace power control valvd (WP_0053 00).

6. Inspect main hydraulic pump for broken or damaged shaft coupling.
a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b.  Repair or replace shaft coupling (WP 0065 00).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 7 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

7.  Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445—14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump port no. 1. Remove pilot-operated relief and unloading
valve assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP_0065 00).

b. Replace main hydraulic pumgd (WP 0065 00).

8. Test for improperly adjusted pilot operated relief and unloading valve. Install test gage in valve gage
port. With engine operating at 1800 rpm and spade in stowed position, place spade combination control
valve lever in RAISE position and adjust relief valve.

a.  Adjustrelief pressure to 1950-2050 psi (13,445-14,135 kPa). For location of valve gage port and
adjusting screw, refer ta WP 0065 00
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CORRECTIVE ACTION -Continued

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

Test combination control valve. Install pressure gage in valve gage port. Remove hose no. 23A from
valve, and plug outlet of valve. If no pressure is indicated on gage when operating hydraulic system, it
indicates a faulty combination control valve. For location of test gage port, refer t

a. Replace and adjust combination valvg (WP 0053 00).

Test control valve. Install pressure gage in combination control valve port no. 21. If no pressure is
established on gage when actuating control valve, but if pressure is established when removing hose
no. 23A from control valve and plugging outlet, it indicates a faulty hoist winch control valve.

a. Replace hoist winch control valvd (WP 0063 00).

Test for hydraulic motor failure. Remove hose no. 48 from rear of hydraulic motor. A large volume of
oil discharged from port when hoist winch control valve is engaged indicates a faulty motor.

a. Replace hydraulic motof (WP 0065 00).

Inspect system selector valve lever for improper position.

a. Place system selector valve lever in MAIN position.

Mechanical failure of hoist winch gear train.

a. Remove hoist winch assembl.

b. Replace hoist winc (WP 0053 00).

Remove hoist winch brake covel (WP 0059 00), and check if hoist winch brake is releasing.
a.  Adjust brakd (WP 0058 00).

Remove hydraulic brake cylinder hose no. 28 and inspect for restriction.

a. Replace restricted or damaged hose (TM 9-2350-256-20).

Remove hoist winch brake cylinder and test for malfunction.
a. Replace hoist winch brake cylinder.

Adjust counterbalance valvd (WP 0053 00).

a. Replace counterbalance valve if defectiv.

Inspect for restricted pilot hose between hoist winch control valve and combination control valve (refer
to[FQ-3 and trace pilot circuit).

a. Replace restricted or damaged pilot hose (TM 9-2350-256-20).
Broken, free-wheeling ratchet brake assembly unit in hoist winch.

a. Remove hoist winch assembly (WP _0053 Q0).

b. Replace hoist winch assembl.

Inspect for restricted pilot hose or hoist winch control valve (refer to[FO-4 and[FO-4 and trace hose and
valve for restriction).

a. Replace any restricted pilot hose (TM 9-2350-256-20).
b. Remove restriction or replace control valvel (WP 0053 00).

NOTE

In cold weather, oil viscosity increases, causing a retarded flow of oil and possibly causing winch to
creep. Proper warmup will correct.

22.

Inspect hoist winch brake for proper adjustment.
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CORRECTIVE ACTION -Continued
a.  Adjust hoist winch brake (WP 0058 00).

23. Remove hoist winch brake cover and inspect for worn brake lining.
a. Replace brake linind (WP 0059 00).

24. Defective counterbalance valve.
a. Replace counterbalance valvd (WP 0053 00).

25. Test mechanical transmission clutch pressure. Install pressure gage in mechanical transmission clutch
pressure hose. For location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm, and power
control valve lever in ON position, normal operating pressure is 150 + 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace mechanical transmissiorl (WP 0065 00).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 26 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

26. Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump no. 1. Remove pilot-operated relief and unloading valve
assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace main hydraulic pump (WP 0065 00).

27. Inspect system selector valve for improper position.

a. Place system selector valve lever in MAIN position.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

MECHANICAL TRANSMISSION AND MAIN HYDRAULIC PUMP CIRCUIT (MAIN HYDRAULIC SYSTEM)
TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Test Equipment References
Gage (item 9L WP 0086 00 TM 9-2350-256-20
Tester kit, hydraulic pump (item 20, WP 0086 00) WP 0065 00

WP 0066 00!

Tools and Special Tools

Tool kit, general mechanic’s (item 34 WP 0086 00}

Troubleshooting Procedure
Mechanical transmission and Main Hydraulic Pump Circuit (Main Hydraulic System)
Symptom

Mechanical transmission and main hydraulic pump circuit (main hydraulic system) malfunctioning.

Malfunction

Mechanical transmission fails to operate. Do steps 1 thru 4.

Main hydraulic pump fails to engage. Do steps 5 and 6.

Mechanical transmission overheating. Do steps 7 thru 9.

Mechanical transmission slipping or chattering. Do step 10.

Mechanical transmission fails to disengage main hydraulic pump. Do steps 11 and 12.

Main hydraulic pump noisy. Do steps 13 thru 15.

CORRECTIVE ACTION
1. Inspect mechanical transmission drive shaft.

a. If not rotating, repair or replace[(WP 0066 00).

2. Inspect mechanical transmission for broken or restricted hose.
a. Replace mechanical transmission hose (TM 9-2350-256-20).

3. Inspect mechanical transmission output shaft to main hydraulic pump. If not rotating, proceed with
mechanical transmission clutch pressure check. Install pressure gage in mechanical transmission
clutch pressure line. For location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm and
power control valve lever in ON position, normal operating pressure is 150 + 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).

b.  Replace mechanical transmissiod (WP 0065 00).

4.  Test for defective power control valve or restricted hose. Remove hose no. 66 from mechanical
transmission. With mechanical transmission drive shaft rotating, and power control valve lever placed
in ON position, oil should flow from hose.

a. Replace defective power control valvg (WP 0065 00).
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CORRECTIVE ACTION -Continued

10.

11.

12.

13.

b. Replace restricted or damaged hose (TM 9-2350-256-20).
Inspect for broken mechanical transmission and main hydraulic pump shaft coupling.

a. Remove mechanical transmission and main hydraulic pump assemblm.

b. Repair or replace shaft couplinm.

Test for low hydraulic pressure to mechanical transmission clutch. Install pressure gage in mechanical
transmission clutch pressure hose. For location, refer to TM 9-2350-256-20. With engine operating at
1800 rpm, and power control valve lever in ON position, normal operating pressure should be 150+ 10
psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assemblm.

b. Replace mechanical transmissiorm.

Inspect mechanical transmission for low oil level.
a. Add oil to bring to proper level (TM 9-2350-256-20).

Test for faulty mechanical transmission lubrication pump. Remove pipe plug from mechanical
transmission test gage port and install pressure gage. For location of test gage port, refer to TM
9-2350-256-20. With engine operating at 1800 rpm, normal operating pressure is 10—15 psi (69—103
kPa).

a. Remove mechanical transmission and main hydraulic pump assemblm).

b. Replace mechanical transmissiorm.

Test for low hydraulic pressure to mechanical transmission clutch. Install pressure gage in mechanical
transmission clutch pressure hose. For location, refer to TM 9-2350-256-20. With engine operating at
1800 rpm, and power control valve lever in ON position, normal operating pressure should be 150 £ 10
psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assemblm.

b. Replace mechanical transmissiom.

Test for low hydraulic pressure to mechanical transmission clutch. Install pressure gage in mechanical
transmission clutch pressure hose. For location, refer to TM 9-2350-256-20. With engine operating at
1800 rpm, and power control valve lever in ON position, normal operating pressure should be 150 £ 10
psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assemblm.

b. Replace mechanical transmissiom.

Test for hydraulic overload. Remove hose no. 66 from mechanical transmission clutch housing. If
mechanical transmission disengages with hose removed, it indicates a faulty power control valve.

a. Replace power control Vale.

If mechanical transmission does not disengage with hose removed, it indicates a faulty mechanical
transmission clutch assembly.

a. Remove mechanical transmission and main hydraulic pump assemblm.

b. Replace mechanical transmissiom.

Inspect hydraulic reservoir for low oil level.

a. Add oil to bring to proper level (TM 9-2350-256-20).
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CORRECTIVE ACTION -Continued

14. Inspect for collapsed main hydraulic pump suction hose.

a. Replace suction hose (TM 9-2350-256-20).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 15 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

15. Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict pressure flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump no. 1. Remove pilot-operated relief and unloading valve
assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace main hydraulic pump (WP 0065 00).

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

SPADE CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Test Equipment References
Gage (item 9L WP 0086 0Q)) TM 9-2350-256-20
Tester kit, hydraulic pump (item 20[WP 0086 00) [WP 0051 00]

Tools and Special Tools WP 0066 00

Tool kit, general mechanic’s (item 34, WP 0086 00)

Troubleshooting Procedure
Spade Circuit (Main Hydraulic System)
Symptom

Spade circuit (main hydraulic system) malfunctioning.

Malfunction
Spade will not operate. Do steps 1 thru 15.

Spade will not hold with spade combination control valve lever in any position. Do steps 16 thru 19.

Spade will operate only partially. Do steps 20 thru 23.

CORRECTIVE ACTION
1. Attempt operation of main winch, hoist winch, and boom.
a. If main winch, hoist winch, and boom operate, proceed to step 13.
b. If main winch, hoist winch, and boom do not operate, proceed with step 2.
2. Inspect mechanical transmission drive shaft.
a. If not rotating, repair or replace[(WP_0066 00).
3. Inspect mechanical transmission for broken or restricted hose.
a. Replace mechanical transmission hose (TM 9-2350-256-20).

4. Inspect mechanical transmission output shaft. If not rotating, proceed with mechanical transmission
clutch pressure check. Install pressure gage in mechanical transmission clutch pressure line. For
location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm and power control valve lever
in ON position, normal operating pressure is 150 + 10 psi (1034 + 69 kPa).

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00)).

b.  Replace mechanical transmissiod (WP 0065 00).

5. Test for defective power control valve or restricted hose. Remove hose no. 66 from mechanical
transmission. With mechanical transmission drive shaft rotating, and power control valve lever placed
in ON position, oil should flow from hose.

a. Replace defective power control valvg (WP 0065 0Q).
b. Replace restricted or damaged hose (TM 9-2350-256-20).
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CORRECTIVE ACTION -Continued

6. Inspect main hydraulic pump for broken or damaged shaft coupling.
a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Repair or replace shaft coupling (WP 0065 00).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 7 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

7.  Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump port no. 1. Remove pilot-operated relief and unloading
valve assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace main hydraulic pump (WP 0065 00).

8.  Test for improperly adjusted pilot-operated relief and unloading valve. Install test gage in valve gage
port. With engine operating at 1800 rpm, and spade in stowed position, place spade combination
control valve lever in RAISE position and adjust relief valve.

a.  Adjustrelief pressure to 1950-2050 psi (13,445-14,135 kPa). For location of valve gage port and
adjusting screw, refer to WP_0065 00

9. Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).
10. Inspect system selector valve lever for improper position.

a. Place system selector valve lever in MAIN position.
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CORRECTIVE ACTION -Continued

11.

Inspect APU emergency winch control valve lever for improper position.

a. Place APU emergency winch control valve lever in CLOSED position.

WARNING

Main winch must be in high range (step 12 only).

12.

13.

14.

15.

16.

17.

18.

19.

Test for faulty pilot-operated relief and unloading valve. Attempt operation of boom and winches.

If winches operate, but boom and spade fail to operate, it indicates a faulty pilot-operated relief and
unloading valve. Shift main winch into high range and inhaul cable completely (clevis contacting front
of plate). Continue holding main winch control lever in this position and attempt to operate spade
combination control valve lever. Release both levers to neutral and operate spade combination control
valve lever.

a. Ifthe spade does not function, replace pilot-operated relief and unloading valve[(WP 0051 00).

Test for spade combination control valve failure. Install pressure gage in pilot operated relief and
unloading valve gage port. If, when actuating boom combination control valve lever, operating
pressure (1950-2050 psi [13,445-14,135 kPa]) is recorded on pressure gage, but when actuating
spade combination control valve lever, no pressure is recorded on gage; it indicates a faulty spade
combination control valve. For location of valve gage port, refer td WP 0065 00

a. Replace spade combination control valvd (WP 0051 00).

Test for restricted or blocked cylinder return hose. Install pressure gage in pilot operated relief and
unloading valve gage port. If, when actuating spade combination control valve lever, operating
pressure (1950-2050 psi [13,445-14,135 kPa]) is recorded, return hose is restricted or blocked. For
location of valve gage port, refer to WP 0065 00]

a. Remove any restriction or replace blocked hose (TM 9-2350-256-20).

Test for mechanical failure of hydraulic cylinders. Install test gage in pilot-operated relief and unload-
ing valve gage port. If, when actuating the spade combination control valve lever, operating pressure
(1950-2050 psi [13,445-14,135 kPa]) is recorded and no return hose is blocked, it indicates mechanical
failure of a hydraulic cylinder. For location of valve gage port, refer t& WP 0065 00l

a. Remove main winch and spade assembly (WP 0051 00).
b. Replace spade cylindef (WP 0051 00).

Test for spade combination control valve failure. Install pressure gage in pilot operated relief and
unloading valve gage port. If, when actuating boom combination control valve lever, operating
pressure (1950-2050 psi [13,445—14,135 kPa]) is recorded on pressure gage, but when actuating
spade combination control valve lever, no pressure is recorded on gage; it indicates a faulty spade
combination control valve. For location of valve gage port, refer t

a. Replace spade combination control valve (WP 0051 00).
Worn spade hydraulic cylinder packings.

a. Remove main winch and spade assembly[(WP 0051 00).
b. Replace spade cylindef (WP 0051 00).

Ruptured hydraulic hose.

a. Replace hydraulic hose (TM 9-2350-256-20).

Damaged spade release valve.

a. Replace spade release valve (TM 9-2350-256-20).
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CORRECTIVE ACTION -Continued

20. Test for improperly adjusted pilot operated relief and unloading valve. Install test gage in valve gage
port. With engine operating at 1800 rpm, and spade in stowed position, place spade combination
control valve lever in RAISE position and adjust relief valve.

a.  Adjustrelief pressure to 1950-2050 psi (13,445-14,135 kPa). For location of valve gage port and
adjusting screw, refer ta WP 0065 00

21. Inspect for loose spade cylinder attaching pins.
a. Remove main winch and spade assembly (WP 0051 00).
b. Repair or replace attaching pins[(WP 0051 00).

22. Inspect for galled spade pivot pins.
a. Remove main winch and spade assembly (WP 0051 00).
b. Replace spade pivot pind (WP 0051 00).

23. Damaged spade release valve.

a. Replace spade release valve (TM 9-2350-256-20).

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

HOISTING BOOM CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Test Equipment References (cont.)
Gage (item 9. WP 0086 00 TM 9-2350-256-20
Tester kit, hydraulic pump (item 14 WP 0086 00) WP 0051 00

Tools and Special Tools gllz 8822 88
Tool kit, general mechanic’s (item 34 WP 0086 00) WP 0066 00

£ ( WP 0068 00

References WP 0079 00

T™M 9-2350-256-10 WP 0082 00!

Troubleshooting Procedure
Hoisting Boom Circuit (Main Hydraulic System)
Symptom

Hoisting boom circuit (main hydraulic system) malfunctioning.

Malfunction

Boom will not operate. Do steps 1 thru 15.

Boom operates partially. Do steps 16 and 17.

Boom will not hold in any position. Do steps 18 and 19.

Boom will not stop automatically after live boom operation. Do steps 20 and 21.

Boom live operation does not function. Do step 22.

CORRECTIVE ACTION
1.  Attempt operation of main winch, hoist winch, and spade.

a.  If main winch, hoist winch, and spade operate, proceed to step 13.

b. If main winch, hoist winch, and spade do not operate, proceed with step 2.

2. Inspect mechanical transmission drive shaft.
a.  If not rotating, repair or replace[(WP_0066 00).
3. Inspect mechanical transmission for broken or restricted hoses.
a. Replace any broken or restricted hoses (TM 9-2350-256-20).

4. Test for defective power control valve or restricted hose. Remove hose no. 66 from mechanical
transmission. With mechanical transmission drive shaft rotating and power control valve lever placed

in ON position, oil should flow from hose.

a. Replace defective power control valvg (WP 0065 00).
b. Replace restricted or damaged hose (TM 9-2350-256-20).

Inspect mechanical transmission output shaft. If not rotating, proceed with mechanical transmission
clutch pressure check. Install pressure gage in mechanical transmission clutch pressure line. For
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CORRECTIVE ACTION -Continued

location, refer to TM 9-2350-256-20. With engine operating at 1800 rpm and power control valve lever
placed in ON position, normal operating pressure is 150 + 10 psi (1034 + 69 kPa).

WARNING

Test components must be capable of withstanding a working pressure of 1950-2050 psi (13,445-14,135
kPa) (step 6 only).

NOTE

After performing main hydraulic pump test, return all plumbing to original configuration.

6. Test main hydraulic pump. Remove check valve and tee between hose no. 4A and hose no. 4B. Install
main hydraulic pump pressure tester kit between hose no. 4A and hose no. 4B. Install test pressure
gage in tee.

CAUTION

Make sure that the load valve is in full open position before performing test. When performing main
hydraulic pump pressure test, do not restrict oil flow beyond operating pressure.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

After testing, remove hose no. 4B from pump no. 1. Remove pilot-operated relief and unloading valve
assembly from pump port no. 44. Install hose no. 4B on pump port no. 44.

With main engine operating at 1800 rpm, operating pressure should be 1950-2050 psi (13,445-14,135
kPa) when restricting flow using load valve.

a. Remove mechanical transmission and main hydraulic pump assembly (WP 0065 00).
b. Replace main hydraulic pumg (WP 0065 00).
7.  Inspect main hydraulic pump for broken or damaged shaft coupling.
a. Remove mechanical transmission and main hydraulic pump assembly (refer to WP 0065 00).
b. Repair or replace shaft coupling (WP 0065 00).

8. Test for improperly adjusted pilot operated relief and unloading valve. Install test gage in valve gage
port. With engine operating at 1800 rpm and spade in stowed position, place spade combination control
valve lever in RAISE position and adjust relief valve.

a. Adjustrelief pressure to 1950-2050 psi (13,445-14,135 kPa). For location of valve gage port and
adjusting screw, refer to WP_0065 00

9. Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (refer to TM 9-2350-256-20).
10. Inspect system selector lever for improper position.

a. Place system selector lever in MAIN position.
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CORRECTIVE ACTION -Continued

11.

Inspect APU emergency winch control valve lever for improper position.

a. Place APU emergency winch control valve lever in CLOSED position.

WARNING

Main winch must be in high range (step 12 only).

12.

13.

14.

15.

16.

17.

18.

19.

Test for faulty pilot operated relief and unloading valve. Attempt operation of spade and winches.

If winches operate, but spade and boom fail to operate, it indicates a faulty pilot operated relief and
unloading valve. Shift main winch into high range and inhaul cable completely (clevis contacting front
of plate). Continue holding main winch control lever in this position and attempt to operate boom
combination control valve lever. Release both levers to neutral and operate boom combination control
valve lever.

a.  Ifboom does not function, replace pilot operated relief and unloading valve (WP 0051 00).

Test for boom combination control valve failure. Install pressure gage in pilot-operated relief and
unloading valve gage port. If, when actuating spade combination control valve lever, operating
pressure (1950-2050 psi [13,445-14,135 kPa]) is recorded on pressure gage, but when actuating
boom combination control valve lever, no pressure is recorded on gage, it indicates a faulty boom
combination control valve. For location of valve gage port, refer td WP 0065 00]

a. Replace boom combination control valve (WP 0051 00).

Test for restricted hydraulic hose or flow regulator. Install pressure gage in pilot operated relief
and unloading valve gage port. If, when actuating boom combination control valve lever, operating
pressure [1950-2050 psi (13,445—14,135 kPa)) is recorded on pressure gage, it indicates valve is
functioning properly. Inspect for restricted hydraulic hose or obstruction in flow regulator. For

location of valve gage port, refer t¢ WP 0065 00]

a. Replace any restricted hydraulic hose (TM 9-2350-256-20).

b. Remove any obstruction or replace flow regulato] (WP 0065 00).
Inspect for mechanical failure of boom or hydraulic cylinder attaching pins.
a. Replace any damaged pind (WP 0068 00).

Test for improperly adjusted pilot operated relief and unloading valve. Install test gage in valve port.
With engine operating at 1800 rpm, and spade in stowed position, place spade combination control
valve lever in RAISE position and adjust relief valve.

a.  Adjustrelief pressure to 1950-2050 psi (13,445-14,135 kPa). For location of valve gage port and
adjusting screw, refer ta WP_0065 00

Inspect for mechanical binding of boom and cylinder mounting pins.

a. Replace any broken or damaged pind (WP 0068 00).

Inspect hydraulic hoses and connections for oil leaks.

a. Repair leaks or replace hydraulic hose (refer to TM 9-2350-256-20).

Test for boom combination control valve failure. Install pressure gage in pilot operated relief and
unloading valve gage port. If, when actuating spade combination control valve lever, no pressure is
recorded on gage, it indicates a faulty boom combination control valve. For location of valve gage port,

refer WP 0065 00
a. Replace boom combination control valve (WP 0079 00).
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CORRECTIVE ACTION -Continued
20. Inspect boom limit valve for defective or broken actuating arm linkage.

a.  Repair or replace actuating arm linkage (WP 0082 00).
21. Inspect boom limit valves for proper adjustment.

a.  Adjust boom limit valves (TM 9-2350-256-20).
22. Inspect boom limit valve actuating shafts for binding.

a. Moveboom limit valve actuating arm by hand and lubricate shafts. Refer to TM 9-2350-256-10 for
lubrication points.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

MAIN WINCH CIRCUIT (AUXILIARY HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment References

Gage (item 9L WP 0086 00 TM 9-2350-256-20
Tools and Special Tools [WP 0083 00)

Tool kit, general mechanic’s (item 34 WP 0086 00}

Troubleshooting Procedure
Main Winch Circuit (Auxiliary Hydraulic System)
Symptom

Main winch circuit (auxiliary hydraulic system) malfunctioning.

Malfunction

Main winch will not operate.

CORRECTIVE ACTION

1. Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

2. Inspect system selector valve lever for improper position.
a. Place system selector valve lever in AUX position.

3. Inspect APU emergency winch control valve lever for improper position.

a. Place the APU emergency winch control valve lever in OPEN position.

WARNING

Test components must be capable of withstanding a working pressure of 1450—1550 psi (9998-10,687
kPa) (step 4 only).

4. Test for broken drive mechanism or faulty auxiliary hydraulic pump. Disconnect auxiliary hydraulic
pump discharge hose no. 12. Install suitable gage valve, in conjunction with pressure gage, to outlet
of auxiliary hydraulic pump. When restricting oil flow, operating pressure should be 1450—-1550 psi
(9998-10,687 kPa).

CAUTION

When performing auxiliary hydraulic pump pressure test, do not restrict oil flow beyond operating
pressure.

Remove APU from vehicle, and replace broken auxiliary hydraulic pump drive mechanism parts, or

faulty auxiliary hydraulic pump (WP 0083 00).
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CORRECTIVE ACTION -Continued

5. Test for faulty or improperly adjusted relief valve within system selector valve gage port. With APU
operating, and APU emergency winch control valve lever placed in CLOSED position, place system
selector valve lever in AUX position, and adjust relief valve.

a.  Adjustrelief pressure to 1450—1550 psi (9998-10,687 kPa). For location of valve gage port and
adjusting screw, refer to WP_0063 00

b. Replace system selector valve if pressure cannot be adjusted to 1450—1550 psi (9998-10,687 kPa)
WP 0063 00).

6. Inspect for faulty check valve in hoses, nos. 4B and 6B. Refer to TM 9-2350-256-20 for hose identifi-
cation.

a. Replace check valvg (WP 0063 00).

NOTE

Perform following tests using main hydraulic system (step 7 only).

7.  Test main winch combination control valve, and control valve. Refer to steps 10 and 11, in MAIN
WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

HOIST WINCH CIRCUIT (AUXILIARY HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment References

Gage (item 9L WP 0086 00 TM 9-2350-256-20
Tools and Special Tools [WP 0083 00)

Tool kit, general mechanic’s (item 34 WP 0086 00}

Troubleshooting Procedure
Hoist Winch Circuit (auxiliary Hydraulic System)
Symptom

Hoist winch circuit (auxiliary hydraulic system) malfunctioning.

Malfunction

Hoist winch will not operate.

CORRECTIVE ACTION

1. Inspect all hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

2. Inspect system selector valve lever for improper position.
a. Place system selector valve lever in AUX position.

3. Inspect APU emergency winch control valve lever for improper position.

a. Place the APU emergency winch control valve lever in OPEN position.

WARNING

Test components must be capable of withstanding a working pressure of 1450—1550 psi (9998-10,687
kPa) (step 4 only).

4. Test for broken drive mechanism of faulty auxiliary hydraulic pump. Disconnect auxiliary hydraulic
pump discharge hose no. 12. Install suitable gate valve, in conjunction with pressure gage, to outlet
of auxiliary hydraulic pump. When restricting oil flow, operating pressure should be 1450—-1550 psi
(9998-10,687 kPa).

CAUTION

When performing auxiliary hydraulic pump pressure test, do not restrict oil flow beyond operating
pressure.

Remove APU from vehicle, and replace broken auxiliary hydraulic pump drive mechanism parts, or

faulty auxiliary hydraulic pump (WP 0083 00).
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CORRECTIVE ACTION -Continued

5. Test for faulty or improperly adjusted relief valve within system selector valve. Install pressure gage in
system selector valve gage port. With APU operating, and APU emergency winch control valve lever
placed in CLOSED position, place system selector valve lever in AUX position, and adjust relief valve.

a.  Adjustrelief pressure to 1450—1550 psi (9998-10,687 kPa). For location of valve gage port and
adjusting screw, refer to WP_0063 00

b. Replace system selector valve if pressure cannot be adjusted to 1450—1550 psi (9998-10,687 kPa)
WP 0063 00).

6. Inspect for faulty check valve in hoses, nos. 4B and 6B (TM 9-2350-256-20).
a. Replace check valvg (WP 0063 00).

NOTE

Perform following tests using main hydraulic system (step 7 only).

7. Test hoist winch combination control valve and control valve. Refer to first SYMPTOM, steps 10
and 11, in HOIST WINCH CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING
PROCEDURE.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

SPADE CIRCUIT (AUXILIARY HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment References

Gage (item 9L WP 0086 00 TM 9-2350-256-20
Tools and Special Tools [WP 0083 00)

Tool kit, general mechanic’s (item 34 WP 0086 00}

Troubleshooting Procedure
SPADE CIRCUIT (AUXILIARY HYDRAULIC SYSTEM)
Symptom

Spade circuit (auxiliary hydraulic system) malfunctioning.

Malfunction
Spade will not operate. Do steps 1 thru 6.

CORRECTIVE ACTION

1. Inspectall hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

2. Inspect system selector valve lever for improper position.
a. Place system selector valve lever in AUX position.

3. Inspect APU emergency winch control valve lever for improper position.

a. Place the APU emergency winch control valve lever in CLOSED position.

WARNING

Test components must be capable of withstanding a working pressure of 1450—1550 psi (9998-10,687
kPa) (step 4 only).

4. Test for broken drive mechanism or faulty auxiliary hydraulic pump. Disconnect auxiliary hydraulic
pump discharge hose no. 12. Install suitable gate valve, in conjunction with pressure gage, to outlet
of auxiliary hydraulic pump. When restricting oil flow, operating pressure should be 1450—-1550 psi
(9998-10,687 kPa).

CAUTION

When performing auxiliary hydraulic pump pressure test, do not restrict oil flow beyond operating
pressure.

Remove APU from vehicle, and replace broken auxiliary hydraulic pump drive mechanism parts, or

faulty auxiliary hydraulic pump (WP 0083 00).
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CORRECTIVE ACTION -Continued

5. Test for faulty or improperly adjusted relief valve within system selector valve. Install pressure gage in
system selector valve gage port. With APU operating, and APU emergency winch control valve lever
placed in CLOSED position, place system selector valve lever in AUX position, and adjust relief valve.

a.  Adjustrelief pressure to 1450—1550 psi (9998-10,687 kPa). For location of valve gage port and
adjusting screw, refer to WP_0063 00

b. Replace system selector valve if pressure cannot be adjusted to 1450—1550 psi (9998-10,687 kPa)
WP 0063 00).

NOTE

Perform the following tests using main hydraulic system (step 6 only).

6. Test spade combination control valve, and spade cylinders. Refer to steps 13, 14, and 15, in SPADE
CIRCUIT (MAIN HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE.

END OF WORK PACKAGE
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INTERMEDIATE MAINTENANCE
RECOVERY VEHICLE, FULL TRACKED: MEDIUM, M88A1
NSN 2350-00-122-6826, EIC AQA

HOISTING BOOM CIRCUIT (AUXILIARY HYDRAULIC SYSTEM) TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment References

Gage (item 9L WP 0086 00 TM 9-2350-256-20
Tools and Special Tools [WP 0083 00)

Tool kit, general mechanic’s (item 34 WP 0086 00}

Troubleshooting Procedure
Hoisting Boom Circuit (Auxiliary Hydraulic System)
Symptom

Hoisting boom circuit (auxiliary hydraulic system) malfunctioning.

Malfunction

Boom will not operate.

CORRECTIVE ACTION

1. Inspectall hydraulic hoses and connections for visible indication of oil leaks.
a. Repair leaks or replace hydraulic hose (TM 9-2350-256-20).

2. Inspect system selector valve lever for improper position.
a. Place system selector valve lever in AUX position.

3. Inspect APU emergency winch control valve lever for improper position.

a. Place the APU emergency winch control valve lever in CLOSED position.

WARNING

Test components must be capable of withstanding a working pressure of 1450—1550 psi (9998-10,687
kPa) (step 4 only).

4. Test for broken drive mechanism or faulty auxiliary hydraulic pump. Disconnect auxiliary hydraulic
pump discharge hose no. 12. Install suitable gate valve, in conjunction with pressure gage, to outlet
of auxiliary hydraulic pump. When restricting oil flow, operating pressure should be 1450—-1550 psi
(9998-10,687 kPa).

CAUTION

When performing auxiliary hydraulic pump pressure test, do not restrict oil flow beyond operating
pressure.

Remove APU from vehicle, and replace broken auxiliary hydraulic pump drive mechanism parts, or

faulty auxiliary hydraulic pump (WP 0083 00).
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CORRECTIVE ACTION -Continued

5. Test for faulty or improperly adjusted relief valve within system selector valve. Install pressure gage in
system selector valve gage port. With APU operating, and APU emergency winch control valve lever
placed in CLOSED position, place system selector valve lever in AUX position, and adjust relief valve.

a.  Adjustrelief pressure to 1450—1550 psi (9998-10,687 kPa). For location of valve gage port and
adjusting screw, refer to WP_0063 00

b. Replace system selector valve if pressure cannot be adjusted to 1450—1550 psi (9998-10,687 kPa)
WP 0063 00).

NOTE

Perform following tests using main hydraulic system (step 6 only).

6. Test boom combination control valve and flow regulators. Inspect for mechanical failure of boom