FTM 10-4130-237-14

OPERATOR'S, UNIT, DIRECT SUPPORT, AND,
GENERAL SUPPORT MAINTENANCE MANUAL

OPERATOR
PREVENTIVE
MAINTENANCE 2-3

OPERATION
UNDER UNUSUAL
CONDITIONS 2-31

LUBRICATION
INSTRUCTIONS 3-1

UNIT
PREVENTIVE
MAINTENANCE 4-5

UNIT
TROUBLESHOOTING 4-11

UNIT
MAINTENANCE
PROCEDURES 4-13

DIRECT SUPPORT
TROUBLESHOOTING 5-1

DIRECT SUPPORT
MAINTENANCE 5-3

GENERAL
SUPPORT
MAINTENANCE 6-1

SMALL MOBILE WATER CHILLER
Model LCW 2685 (4130-01-131-2685)
Model LCC 2685 (4130-01-315-7583)

*This manual supersedes TM 5-4130-237-14, dated 11 December 1985, including changes 1 through 3; change 4

was superseded by TM 10-41 30-239-14, dated 14 November 1991.

Approved for public release; distribution is unlimited

HEADQUARTERS, DEPARTMENT OF THE ARMY

12 JUNE 1992






TM 10-4130-237-14

WARNING

HIGH VOLTAGE

To prevent electric shock, always disconnect power cable from 12/24 VOLT INPUT FOR
STARTING commection before performing maintenance.

WARNING

HEARING DAMAGE

Hearing loss may result from operating water chiller without proper hearing protection. Always
wear hearing protection when within 4 feet (1.2 meters) of running water chiller.

WARNING

FUEL ISFLAMMABLE

To prevent possible fire or explosion, DO NOT bring sparks or open flames near fuel.
WARNING

DANGEROUS CHEMICALS

e Calcium hypochlorite can cause serious injury if not handled properly. Heed all safety mea-
sures below.

e If calcium hypochlorite comesinto contact with skin or eyes, flush right away with water.
Get medical help.

e  Store calcium hypochlorite in a cool, dry place. Keep container closed.
e Mix only in accordance with directions for use.

e DO NOT alow calcium hypochlorite to mix with any other materials, such as fuels, ails,
paint products, or ammonia. This may cause fire or hazardous gases.

FOR FIRST AID, SEE FM 21-11.

al(b blank)
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SMALL MOBILE WATER CHILLER
(4130-01-131-2685)
(4130-01-315-7583)

Approved for public release; distribution is unlimited.

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

Y ou can help improve this manual. If you find any mistake or if you know of away to improve the procedures,
please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank
Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, U.S. Army Troop
Support Command, ATTN: AMSTR-MMTS, 4300 Goodfellow Boulevard, St. Louis, MO 63120-1798. A
reply will be furnished directly to you.
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HOW TO USE THIS MANUAL

This manual is designed to help you operate and maintain the Small Mobile Water Chiller. The front cover table of con-
tentsis provided for quick reference to important information. Thereis also an index located in the final pagesfor usein
locating specific items of information.

Measurements in the manual are given in both US standard and metric units. A metric to US standard conversion chart can
be found on the inside back cover.

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

Warning pages are located in the front of this manual. Y ou should read the warnings before operating or doing maintenance
on the equipment.

A subject index appears at the beginning of each chapter listing sections that are included in that chapter. A more specific
index is located at the beginning of each section to help you find the exact paragraph you’re looking for.
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CHAPTER 1
INTRODUCTION

Section | GENERAL INFORMATION

[-I. SCOPE. This manual contains operating instructions and operator’s, organizational, direct support, and general
support maintenance for the Small Mobile Water Chiller. The water chiller cools intake water to 60° F (16° C) and delivers
it at 40 gallons (151 liters) per hour.

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS. Department of the Army forms and procedures
used for equipment maintenance will be those prescribed by DA Pam 738750, The Army Maintenance Management Sys-
tem (TAMMS).

1-3. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE. To prevent enemy use of the water
chiller, follow instructions contained in TM 750-244-3.

1-4. PREPARATION FOR STORAGE OR SHIPMENT. Seelparagraph 4—38 for instructions on preparation for
storage or shipment.

1-5. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR). If your water chiller needs
improvement, let us know. Send us an EIR. Y ou, the user, are the only one who can tell us what you don't like about your
equipment. Let us know why you don't like the design. Put it on an SF 368 (Quality Deficiency Report). Mail it to us at:
Commander, U.S. Army Troop Support Command, ATTN: AMSTR-MOF, 4300 Goodfellow Boulevard, St. Louis, MO
63120-1798. We'll send you a reply.

Section 11. EQUIPMENT DESCRIPTION AND DATA

1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
a. Characterigtics

e Powered by air-cooled, gasoline-driven engine

e Used on M149 series trailer

1-1
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1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES (CONT)

¢ Compatible with 400-gallon (1514-liter) water trailer, 250-gallon (946-liter) and 500-gallon (1893-liter)
fabric drums, and 5-gallon (19iter) cans

b. Capabilities and Features
¢ Cools intake water of 120°F (49°C) to about 60°F (16°C)
e Delivers water at rate of 40 gallons (151 liters) per hour
e Skid-mounted for ease of transport; four-man portable for short distances

e Started with rope or with a 12-volt power source

1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

COMPRESSOR

HOUSING. Protects water chiller from damage. Covers moving parts.
ENGINE. Powers belts which drive the compressor and water pump.

COMPRESSOR. Compresses and circul ates refrigerant.

1-2
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (CONT)

WATER PUMP CONDENSER.
\
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EVAPORATOR

CONDENSER. Changes gas refrigerant to liquid.
WATER PUMP. Pumps water through evaporator.
EVAPORATOR. Absorbs heat from water.

1-8. DIFFERENCES BETWEEN MODELS.

a  DataPlates. Some models of the water chiller have slightly different data plates. If any data plates are damaged
or missing, replace them ONLY with the ones listed in this manual. (Seelparagraph 4-10).

b.  Carburetor. There are two different carburetors used with the water chiller. Differences in repair or adjustment are
listed in the appropriate maintenance procedures.

c. Compressor Drive Pulleys. Some models of the water chiller have a compressor drive pulley ,assembly with two
mounting screws. When replacing this assembly, use a new compressor drive pulley assembly and a new compressor
mounting bracket.

1-3
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1-8. DIFFERENCES BETWEEN MODELS (CONT)

d. Centrifugal Clutch. Some water chillers (designated as Model LCC—2685) are equipped with a centrifugal clutch
and matching compressor pulley to reduce starting load and delay period between starts. Differencesin repair or adjust-

ment are listed in the appropriate maintenance procedures.

1-9.
in the appropriate maintenance procedure.

MOUNTING KITS. There are two different mounting kits with the water chiller

1-10. EQUIPMENT DATA

Water Chiller
Height, cover . ... .. 20in. (51cm)
Width, Cover . ... e 25in. (64cm)
Length, cover . ... ... 29in. (74cm)
Height,overall ... ... 24in. (61cm)
Width, overall ... ... 26in. (66cm)
Length, overall . ... ... ... 34in. (86cm)
Gross WEIGNE . ..ot 315 Ib (143 kg)
Engine
1157 = RS 2-cylinder
MOGEl SEIIES . . .ttt 422435
HOPSEPOWET © . ottt ettt e e e 18
WEIGNE . e e 106 Ib (48 k)
Spark plug (reSiStor type) . .. oo oot gap 0.030 in. (0.76 mm)
Crankcase 0il CaPACILY . . ... 3.5pt (1.7 liters)
Special Purpose Kits
Support kit

GIOSSWEIGNT . . . . v ettt e e e e e 47 1b (21 kg)
Trailer mounting kit

Grossweight (lesspacking) .. ... 69 Ib (31 kg)

Shipping Container

Length . . .. 41in. (104 cm)
With . 32in. (81 cm)
= L 45 in. (114 cm)
ShipPINGWEIGHL . . . ..ot 679 Ib (308 kg)

. Differencesin repair are listed

Section 111. PRINCIPLES OF OPERATION

1-11. GENERAL OPERATION. The water chiller consists of an air-cooled, gasoline engine, arefrigeration system,
and awater system. The refrigeration system processes refrigerant through an evaporator. The water system circul ates
water through the evaporator which absorbs the watcr’ s heat. The engine turns drivebelts. These belts drive the compressor
and water pump.

1-4
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1-12.  MAJOR SYSTEMS

a. Engine. The water chiller engine has two cylinders. The engine drives afan mounted on the driveshaft. The fan
air-cools the condenser. Drivebelts on the fan hub drive the compressor and the water pump. The speed of the engineis
preset and governor controlled.

b. Refrigeration System. Processes refrigerant which cools the water.
(1) Compressor. Compresses and circulates refrigerant through the system.
(2) Condenser Cail. Air-cools gas refrigerant and changes it to liquid at high pressure.
(3) Fan. Draws outside air through the condenser coil to cool compressed refrigerant.
(4) Evaporator. Uses refrigerant to chill water.

c.  Water System. Water pump draws warm water from water source. It circulates water through the evaporator
where the heat in the water is absorbed.

1-5/(1-6 blank)
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CHAPTER 2
OPERATING INSTRUCTIONS

Section |. DESCRIPTION AND USE OF OPERATOR’S
CONTROLS AND INDICATORS

2-1. OPERATOR’S CONTROLS AND INDICATORS

- =9 \Sum >, R/@

\
TOGGLE SWITCH $3

Control or

Indicator Function

Dipstick Used to check oil level.

Choke Pulled out to engage. Increases gas flow to engine.

Starter Button S7 Engages starter when pressed. Disengages starter when rel eased.
Toggle Switch S3 Used to place equipment in STOP, RUN, or START mode.

2-1
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2-1. OPERATOR’S CONTROLS AND INDICATORS (CONT)

. { L Ve
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START RUN WATER CONTROL REFRIGERANT SIGHT GLASS
Control or
Indicator Function

START RUN Water
Control

REFRIGERANT SIGHT
GLASS

Placed in START position for starting and in RUN
position for circulating water.

Shows amount of moisture in refrigerant and status of
refrigerant charge as follows:

Dark green center — no moisture

Light green center — acceptable moisture content
Yellow center — too much moisture

Milky white or bubbly liquid — low refrigerant charge

Clear, bubble—free refrigerant — fully charged system
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Section I1. PREVENTIVE MAINTENANCE CHECK S AND SERVICES
(PMCS)
2-2.  GENERAL

Preventive Maintenance Checks and Services (PMCS) means systematic caring, inspecting, and servicing of equip-
ment to keep it in good condition and to prevent breakdowns. As the water chiller’ s operator, your mission isto:

a  Besureto perform your PMCS each time you operate the water chiller. Always do your PMCS in the same order,
so it gets to be a habit. Once you' ve had some practice, you'll quickly spot anything wrong.

b. Doyour BEFORE (B) PMCSjust before you operate the water chiller. Pay attention to WARNINGS, CAU-
TIONS, and NOTES.

c. Do your DURING (D) PMCS while you operate the water chiller. During operation means to monitor the water
chiller and its related components while it is actually being operated. Pay attention to WARNINGS, CAUTIONS, and
NOTES.

d.  Doyour AFTER (A) PMCSright after operating the water chiller. Pay attention to WARNINGS, CAUTIONS,
and NOTES.

e. Do your WEEKLY (W) PMCS once a week.
f. Do your MONTHLY (M) PMCS once a month.

g. Use DA Form 2404 (Equipment Inspection and Maintenance Worksheet) to record any faults that you discover
before, during, or after operation, unless you can fix them. You DO NOT need to record faults that you fix.

h.  Beprepared to assist organizational maintenance when they lubricate the water chiller. Perform (any other serv-
ices when required by organizational maintenance.

2-3. PMCS PROCEDURES

a  Your Preventive Maintenance Checks and Services| Table 2—1] lists inspections and care required to keep your
water chiller in good operating condition. It is set up so you can make your BEFORE (B) OPERATION checks as you
walk around the water chiller.

b. The“INTERVAL” column of| Table 2-1 tells you when to do a certain check or service.

c. The“PROCEDURE” column of[ Table 2—1]tells you how to do required cheeks and services. Carefully follow
these instructions. If you do not have tools, or if the procedure tells you to, notify your supervisor.

NOTE

Terms “ready/available” and “mission capable” refer to same status: Equipment is on hand and ready to per-
form its combat missions. (See DA Pam 738-750)

d. The “EQUIPMENT IS NOT READY/AVAILABLE IF:" column in Table 2—-1|tells you when your water chiller
is nonmission capable and why the water chiller cannot be used.

e.  If thewater chiller does not perform as required, refer to[Chapter 3.]Section H, Troubleshooting.

f.  If anything looks wrong and you can't fix it, write on your DA Form 2404. IMMEDIATELY, report it to your
supervisor.

2-3
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g- When you do your PMCS, you will always need a rag or two. Following are checks that are common to the entire

water chiller:

@

)

©)

4

Q)

(6)

Keep It Clean. Dirt, grease, oil, and debris only get in the way and may cover up a serious problem. Clean as you
work and as needed. Use dry cleaning solvent (SD—2) on al metal surfaces. Use soap and water when you clean
rubber or plastic material. Upholstery can be cleaned with soap and water and a clean, damp cloth.

Rust and Corrosion. Check water chiller and frame for rust and corrosion. If any bare metal or corrosion exists,
clean, and apply athin coat of oil. Report it to your supervisor.

Boalts, Nuts, and Screws. Check them all for obvious looseness, missing, bent, or broken condition. You can't try
them all with atool, but look for chipped paint, bare metal, or rust around bolt heads. If you find a bolt, nut, or
screw you think is loose, tighten it or report it to your supervisor.

Welds. Look for loose or chipped paint, rust, or gaps where parts are welded together. If you find a bad weld,
report it to your supervisor.

Electric Wiresand Connectors. Look for cracked, frayed, or broken insulation, bare wires, and loose or broken
connectors. Tighten loose connectors. Report any damaged wires to your supervisor.

Hoses and Fluid Lines. Look for wear, damage, and leaks, and make sure clamps and fittings are tight. Wet spots
show leaks, but a stain around a fitting or connector can also mean a leak. If aleak comes from aloose fitting or
connector, tighten it. If something is broken or worn out, report it to your supervisor.

h.  When you check for “operating condition,” you look at the component to seeif it's serviceable.

2-4. LEAKAGE DEFINITIONSFOR OPERATOR PMCS

It is necessary for you to know how fluid leakage affects the status of the water chiller. Following are types/classes of
leakage an operator needs to know to be able to determine the status of the water chiller. Learn these |leakage definitions
and remember —when in doubt, notify your supervisor.

CAUTION

Equipment operation is allowable with minor leakages (Class| or 11). Of course, consideration
must be given to fluid capacity in the item/system being checked/inspected. When in doubt,
notify your supervisor.

When operating with Class| or 11 leaks, continueto check fluid levelsasrequired in your
PMCS.

Class |11 leaks should be reported immediately to your supervisor.

a.  CLASSI - Seepage of fluid (asindicated by wetness or discoloration) not great enough to form drops.

b. CLASSII- Leakage of fluid great enough to form drops but not enough to cause drops to drip from item being
checked/inspected.

c. CLASSIII- Leakage of fluid great enough to form drops that fall from item being checked/inspected.

2-4
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS)

Note: If the Water Chiller must be kept in continuous operation, check and service only those items that can be checked
and serviced without disturbing operation. Make the complete checks and services when the equipment can be shut down.

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
HOUSING /)}/\
CHOKE |
GRILL —1L N\
@) N 4
1. Before Housing a. Check for cracks, breaks, Housing or doors missing
and proper fastening. missing
b. Check gnlls for dirt
and debris. Clean as
necessary.
2. Before Choke Check for proper movement. Choke not working properly.
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. _ SERVICE PROCEDURE CAPABLE IF: _
©,_~ MUFFLER
p {/)%\
e / PR
MANIFOLD _y //-,
A o U K
s & [~Z
£
¥ (A
3. Before Exhaust System a. Check muffler for Muffler missing
tightness against locknuts.
If needed hand tighten.
b.  Check muffler and manifold Muffler or manifold
for cracks or leaks. cracked or leaking
4 Before Fan Check for tightness, cracks Fan loose, cracked or bent.
and hende
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
&,
S
A TN
S
RSS2 S S
O RN S e — +—T1—>
Qo Nz ) k—fr@mj
B\ N g m,m/g\
S IRl |//w /K = N

Before

Belts

Check for wear, cracks, missing
teeth, and tightness.

Belt worn, cracked, missing
teeth or loose.

2-7
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
8 &
I y PRESSURE SWITCH
_A7 assemsLies
L~
WIRING HARNESS_ /| 1 _ N
|| GV O |
i | ' '\(\ \,‘ij ‘ I i
6. Before Wiring Harness/ Inspect for loose connections, Connections are 10ose, or
pressure switch bare wires, and corrosion, wires are bare or corroded
assemblies

2-8
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
7. Before Hoses Inspect all hoses for leakage, Hose leaks or is kinked or

kinks, crimps, chafing and loose
fittings.

crimped.

2-9
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
8. Before Crankcase Oil Check level. Add oil (item 10 Oil level below Add mark
appendix E) as necessary to Full on dipstick.
mark on dipstick.

2-10
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
12/24 VOLT INPUT FOR STARTING CONNECTION
A - —_— - .
Ml S e
OF e o | =OE20 ()
N U 0© ©7° 4
=
START RUN WATER CONTROL
REFRIGERANT SIGHT GLASS
9. Before Start/Run Water Turn control back and forth to Control will not move.
Control check operation.
10. Before 12/24 Volt Input Check for damage. Connector damaged.

For Starting
Connection.
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
O
S
XN
ZEzliNfg .
CONDENSER ; 1N oy
‘
NN o
RaP” — $KID
I .
11. Before l Skid | Check for cracks and broken i Skid cracked or broken.
I l welds. |
J v C N
| L
1 [ 3 r
e ===
=S \ 1]
LOAD BINDER GRAB HOOK u
I i _ Tl
\ ( ) L
| ] i I
. 1 1
| | |
12. Before | Trailer Mounting | Check that load binders or grab I Load binders or grab hooks are
Kit. l hooks are fastened. Fasten as loose or broken.
needed.
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
WATE UOSES
¥ I—ﬁ O 5 o
) =2(0)E=
Q‘ NG) o~0
il F
\ STRAINER
FUEL LINE
~J

13. Before Fuel Line Check for damage or leaks. Fuel line damaged or is

leaking.

14. Before Water Hoses Check all water hoses for leaks Hoses are leaking or cracked.
or cracks.

15. Before Fuel Check level of fuel; fill as required.

16. Daily Refrigerant Look through refrigerant sight Refrigerant sight glass not
glass after 15 to 20 minutes of showing clear, bubble—free
operation. refrigerant with green center.

17. Daily Water Storage Check supply. Refill with potable | Water supply low.
water as necessary.
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Table 2-1 Operator Preventive Maintenance Checks and Services (PMCS) (Continued)

Cartridge.

operation or monthly, which ever
comes first. Remove and clean

(SedparTs) ]

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
18. Weekly Air Cleaner Foam After 25 hours of engine operation | Foam precleaner dirty.
Precleaner or weekly, which ever comes first.
Remove and service. (Se
3-5).
19. Weekly Condenser Check for dirt and debris. Condenser full of dirt or
debris.
20. Monthly Air Cieaner Paper After 100 hours of engine Cartridge dirty

2-14
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Section |11. OPERATION UNDER USUAL CONDITIONS

2-5. ASSEMBLY AND PREPARATION FOR USE

[

e EXHAUST MUFFLER

j¢——— TOP COVER DOOR

1 Unlatch and open top cover door of water chiller.

2 Remove muffler from duffle bag. Install exhaust muffler on engine exhaust port. Hand-
tighten on existing locknuts.

2-15
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2-5. ASSEMBLY AND PREPARATION FOR USE (CONT)

>

| e ‘o /
Aa@) Vi | =l =2
NN (=
S | TS
A N\L\C\Y0%% -
NS SR
\’@W

SHIPPING PLUG

3 Remove shipping plugs from COOL RECIRCULATE, COOL DISPENSE, ,and WARM IN ccmnec-
tions. Make sure no foreign matter is in openings.

4 Remove fuel line and four water hoses from support kit duffle bag.

WARM IN HOSE

- STRAINER

5 Install three hoses in connections on water chiller. Connect free end of hose attached to WARM IN
connection to strainer kit. Connect fourth hose from water supply to other end of strainer kit. Turn
strainer so that arrow on side agrees with flow direction.

2-16
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2-5. ASSEMBLY AND PREPARATION FOR USE (CONT’)
6 Route hose from COOL RECIRCULATE connection to return cool water to water supply.

7 Attach dispense nozzle to hose connected to COOL DISPENSE connection.

FUEL FITTING

FUEL HOSE CAN ADAPTER

WARNING

Fuel is flammable. To prevent possible fm or explosion, DO NOT bring
sparks or open flame near fuel.

8 Screw can adapter and fuel hose into fuel supply can. Comect other end of fuel hose to quick-dis-
connect FUEL fitting on front of water chiller.

2-17
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2-18

OPERATING PROCEDURE

WARNING

To prevent damage to hearing, wear hearing protection at all times within 4 feet (1.2 meters) of
water chiller.

Do not operate water chiller after shipment or repairs until system has been purged with disinfectant
to prevent water contamination. (Sed paragrap

CAUTION
To prevent clogging, DO NOT operate water chiller without strainer. (Se¢ para2-5, step 5.)

Failure to connect all water hoses may cause damage to equipment. DO NOT operate water chiller
without adequate water supply.

NOTE
Install exhaust muffler and connect water hoses before starting engine. (Seelparagraph 2-5I)

Perform before (B) PMCS.

T

|| (28, @ 0~ W @
h= 5% 5@;—5 &B

) J o

%

START RUN WATER CONTROL

a Startup

Place START RUN water control in START position.
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2-6. OPERATING PROCEDURE (CONT)

END DOOR

CHOKE

FUEL LINE BULB

2 Open end door.

NOTE

Choking is usually not required for restarting within 30 minutes after engine
temperature reaches 90°F (32°C).

3 If needed, pull out choke to engage.

4  Squeeze and release bulb in fuel line until pressureis felt.
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2-6. OPERATING PROCEDURE (CONT)

STARTER /
ROPE P~———TOGGLE SWITCH 83

NOTE

Step 5 isfor starting when 12—volt power sourceis not available. Two persons
may be required for this step. Step 6 is for starting using 12—volt power
source.

5  If 12-volt power source unavailable: Wrap starter rope from left to right around flywheel pulley. Hold toggle
switch S3in START position. Pull starter rope.
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2-6. OPERATING PROCEDURE (CONT)

CAUTION

To prevent damage to starter

e [f enginefailsto start within 15 seconds, rel ease starter button,

e Allow starter to cool at least 10 minutes before trying to restart.

e |f only 24-volt power source available reduce power source to 12 volts.

6 If 12—volt power source available: Insert cable from source into 12/24 VOLT INPUT FOR STARTING connec-
tion. Hold toggle switch S3in START position. Push starter button S7. Release starter button S7 when engine
starts.
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2-6. OPERATING PROCEDURE (CONT)

F>1/2/24 VOLT INPUT FOR STARTING

Fog

COOL DISPENSE HOSE

7 Open dispense nozzle. When there are few or no air bubbles in water from cool dispense hose, place START
RUN control in RUN position.

8 If used, disconnect power cable from 12/24 VOLT INPUT FOR STARTING connection.

9

After 25 hours of operation, notify organizational maintenance to change oil.
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2-4. OPERATING PROCEDURE (CONT)

b . Purging the Water System. tern. Before using the water chiller after shipment or repairs, the system must be purged
with disinfectant.

WARNING

e Calcium hypochlorite can cause serious injury if not handled properly. Heed al safety
measures below.

e |f calcium hypochlorite comes into contact with skin or eyes, flush right away with
water. Get medica help.

e  Store calcium hypochlorite in cool, dry place. Keep container closed.
e Mix only in accordance with directions for use.

e DO NOT alow cacium hypochlorite to mix with any other materials, such as fuels,
oils, paint products, or ammonia. This may cause fire or hazardous gases.

1 Fill two 5—gallon (19iter) pails with water. Add 0.1 ounce (2.8 grams) of calcium hypochlorite
powder (item 4,[appendix E) to each. Stir each pail with a wooden paddle until powder is dissolved.

WARM IN HOSE

A
re’
- 5 1
COOL RECIRCULATE HOSE é ; _s

WASTE CONTAINER COOL DISPENSE HOSE
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2-6. OPERATING PROCEDURE (CONT)

CAUTION

To prevent clogging, do not operate chiller without strainer in WARM IN
hose.

2 Connect three water hoses to water chiller. Place other end of warm in hose in pail of solution. Water
will be discharged from cool recirculate and cool dispense hoses into waste container.

3 Start water chiller. (See[paragraph 2-6h.)

TOGGLE SWITCH 83

AN
! .\ |- ~ WASTE CONTAINER
START RUN WATER CONTROL

CAUTION

To prevent undissolved hypochlorite crystals from entering system, do not usc
water from bottom of pail. Leave about 1/2 gallon (2 liters) of solution in each
pail.

4 With engine running, place START RUN water control in RUN position and circulate both pails of
chlorine solution through water system.
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2-6. OPERATING PROCEDURE (CONT)

5 Allow chlorine solution to circulate through water system until depleted. Open nozzle on dispensing
hose periodically during the cycle and dispense chlorine solution until both pails are empty. Place
toggle switch S3 in STOP position. Remove warm in hose from pail.

6 Connect warm in hose to potable water supply.

7 Start engine. (See[paragraph 2-6a.) Flush water system thoroughly, discharging water from cool
dispense hose to waste container. Connect cool recirculate hose to potable water supply. Water
chiller is now ready for operation.

c.  Automatic Shutdown. The water chiller will be automatically shut down by safety switches under the following
conditions:

e Refrigerant pressure too high.
e Refrigerant pressure too low.
e Water temperature too high.

e Water temperature too low.

If engine stops suddenly, notify unit maintenance.

START RUN WATER CONTROL

d. Shutdown

1 Hold toggle switch S3 in STOP position until engine stops, then release. Place START RUN water
control lever in START position. (Equipment is now in standby condition.)

2-25



TM 10-4130-237-14

2-6. OPERATING PROCEDURE (CONT)

EXHAUST MUFFLER

TOP DOOR ————"

B
N .

L]

.............

$IDE DOOR e

WARNING

To prevent burns, wait until exhaust muffler cools before trying to removeit.

2 Remove exhaust muffler. Place in duffle bag.

3 Close and latch top and side doors.

2-7. PREPARATION FOR MOVEMENT
COOL RECIRCULATE HOSE COOL DISPENSE HOSE

a WARM IN HOSE

LA\ d W “
S \sz o E=inje=o ()
— =

FUEL LINE L '

POWER CABLE —
1 Shut down water chiller. (See[paragraph 2—6d.)
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2-7. PREPARATION FOR MOVEMENT (CONT)

WARNING

Fuel is flammable. To prevent possible fire or explosion, DO NOT bring
sparks or open flame near fuel.

2 Disconnect fuel hose from water chiller and from fuel supply. Drain and place in duffel bag.

3 Disconnect three water hoses from water chiller connections. Install shipping plugs. Disconnect
hoses from water storage tank. Drain hoses and place in duffel bag.

|
i ® i

4 To disconnect water chiller from M149 trailer:
(a) Disconnect two load binders or grab hooks.

(b) Pull out four retaining pins. Pull out four carrying handles.

WARNING

To prevent persona injury, four persons are required to lift water chiller.

(c) Slide water chiller out of mounting kit.
2-27



TM 10-4130-237-14

2-8. OPERATING INSTRUCTIONS ON DECALSAND INSTRUCTION PLATES

’ PCHEKOEN i .
PUSH OFF CAUTION
' ‘ HEARING
PROTECTION
REQUIRED
N\ WITHIN 4 FEET
F — sToe .
| AIR INTAKE o
MAINTAIN | FT ot
| CLEARANCE
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2-8. OPERATING INSTRUCTIONS ON DECALSAND INSTRUCTION PLATES (CONT)

o SMWC o
OPERATING PROCEDURE: Refer to O & M Manual regarding sanitizing

and maintenance.

START-UP PREPARATION.
Remove auxiliary equipment from duffle bag
Route water hose from supply source and connect to strainer kit assembly
Turn strainer so that arrow on side agrees with flow direction
Connect a second hose between strainer and WARM [N fitting on SMWC

CAUTION: DO NOT OPERATE WITHOUT STRAINER

Route a third water hose to return cooled water to supply source
Connect to COOL RECIRCULATE fitting oo SMWC )
Connect nozzle hose to COOL DISPENSE fitting on SMWC ° o
Open hinged lid of SMWC Leave open while operating

Check engine oil level, add oil if required, NSN 9150-00-166-6705 (15W—40) CAUTION

Attach fuel hose to FUEL fitting on SMWC and other end to fuel source,

NSN 9130-00-160-1817 (Combat Automotive Type [)
Install nuffler on ¢xhaust manifold L'D MUST BE OPEN

Be sure water valves at tanks, if provided. are open S At sema i s ol oo il
Be sure water valves at tanks, if provided, are open
Hold engine switch in START position WHtN RUNN I NG
Turn START RUN handle of SMWC to START position o ]
Pull CHOKE for cold start

CAUTION: DO NOT RUN ENGINE UNLESS WATER HOSES ARE

CONNECTED

Start engine with pull cord or with 12 volt DC power source to SLAVE RECEPTACLE.
After approximately 10 seconds of operation, turn START RUN handle to RUN position.
Release engine switch to return to RUN,
Water will automatically recirculate to supply source when COOL DISPENSE nozzle is
Dot in use.
o ol ~

CAUTION

7. [
| AID INNTAK I H{E ADINIR
~i (o tatih (¢

£
MAINTAIN | FT PROTECTION
CLEARANCE REQUIRED

WITHIN 4 FEET
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Section 1V. OPERATION UNDER UNUSUAL CONDITIONS

2-9. OPERATION IN UNUSUAL WEATHER

a.  Sandy or Dusty Conditions. Check air filter elements and condenser daily. Seg table 2-1} item nos. 18, 19, and
20.

b.  Saltwater or Humid Conditions. Check for corrosion of wiring harness and pressure switch assemblies. See table
[2-1Jitem no. 6.

c. Extreme Heat Conditions. Check housing grills and crankcase oil daily. Segtable 2-1, item nos. 1 and 8.

2-31/(2-32 blank)
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CHAPTER 3

OPERATOR MAINTENANCE

Section 1. LUBRICATION INSTRUCTIONS

3-1. CRANKCASE OIL. The only necessary lubrication for the water chiller is oil for the crankcase. Seel@
for adding ail. Oil should be changed after 25 hours of operation. Change oil as follows:

RELEASE TAB

OIL DRAIN PLUG

1 Place oil drain pan (Bppendix D) under OIL DRAIN.
2 Press release tab, pull il drain plug, and let oil drain. Install plug. Discard waste oil.

3 Pull out dipstick. Fill engine with 3.5 pints (1.65 liters) of oil (MIL-L46152) through oil filler tube. Top
up to FULL mark on dipstick. Install dipstick.

Section 1. TROUBLESHOOTING PROCEDURES

3-2. OPERATOR TROUBLESHOOTING. Operator troubleshooting consists of performing the preventive mainte-
nance checks and services (PMCS) [tabte2=11f water chiller fails to start or does not operate properly, perform your
PMCS. If the problem is not corrected, notify unit maintenance.
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Section I11. OPERATOR MAINTENANCE PROCEDURES

3-3. GENERAL. This section contains operator/crew maintenance instructions authorized by the Maintenance Alloca-
tion Chart (MAC)[_appendix B, and by the source, maintenance, and recoverability (SMR) coded items to support the water
chiller.

3-4. AIR CLEANER FOAM PRECLEANED SERVICE

Thistask covers:
a Remova
b. Cleaning
c. Installation

INITIAL SETUP

Materia s/Parts
COVER KNOB -0
Engine oil, item 10,[appendix El

Liquid detergent, item 6,[appendix B '
v T
FOAM PRECLE

PAPER CARTRIDGE

a Remova

1 Remove cover knob. Lift off cover.

2 Remove foam precleaned from around paper cartridge.

b. Cleaning

1 Wash foam precleaned with liquid detergent and water. Rinse and squeeze dry.

2 Oil with 1 oz. (30 cc) of engine oil (MIL-L-46152). Squeeze to spread oil evenly.
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3-4. AIR CLEANER FOAM PRECLEANED SERVICE (CONT)
c. Installation

1Instal foam precleaner around paper cartridge.
2 Ingtall cover. Install cover knob.

3-5. AIR CLEANER PAPER CARTRIDGE SERVICE

Thistask covers:
a  Removal
b. Cleaning
¢. Installation

COVER KNOB
Materials/Parts o

Liquid detergent, item 6,[appendix H

FLAT WASHER—>D

CSESD<—COVER PLATE

; ]
PAPER CARTRIDGE {

a Remova

1 Remove cover knob. Lift off cover.
2 Remove foam precleaned from around paper cartridge and clean it [para 3-4).
3 Remove hexnut and flatwasher.

4 Lift off cover plate. Remove paper cartridge.
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3-5. AIR CLEANER PAPER CARTRIDGE SERVICE (CONT)

b. Cleaning
1 Tap cartridge gently on hard surface or wash in detergent and water.
2 After washing, rinse thoroughly in clear water. Dry thoroughly before using.
3 Wipe off cover plate with clean cloth.
4 Service air cleaner foam precleaned [(para 3-4).

c. Installation
1 Install paper cartridge and cover plate.
2 Ingtall flatwasher and hexnut. Hand-tighten.
3 Install foam precleaned around paper cartridge.

4 Install cover and cover knob.
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CHAPTER 4
UNIT MAINTENANCE

Section | - REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND
DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

Para Para
Common Tools and Equipment . . ....... =1 RepairParts. ........................ =3
Specia Tools, TMDE, and
Support Equipment . .. ............. =2
Section I1. SERVICE UPON RECEIPT
Unpacking and Inspection . ... ........| [4-4
Section I11. UNIT PREVENTIVE MAINTENANCE CHECKS
AND SERVICES (PMCS)
General ... [4-5 PMCSProcedures. .. ................. 1-6
Section 1V. UNIT TROUBLESHOOTING
Unit Troubleshooting .. ............... 41
Section V. UNIT MAINTENANCE PROCEDURES
General ... 48| Air Cleaner Elements
Housing Replacement . . .............. [4-9 Replacement . ....................
Housing Repair . . .................. =10 CarburetorReplacement . . .. .......... [4=21
Wiring HarnessRepair . .............. 11 Intake Manifold Assembly
Toggle Switch S3 Replacement. . ................... [4=22
Replacement . .. ................. “=12 Starter Panel Assembly
Water Pump Drivebelt Replacement/Repair . .. ............ [4=23
Replacement . .. ................. Sparkplugs Replacement . . .. .........
Compressor Drivebelt Armature Group
Replacement.................... B=14 Replacement/Repair . .. ............ [4=25
Fan Assembly Replacement . .......... 4-15 Dipstick and Tube Assembly
Pulley Drive (Used on all Replacement/Repair . .. ............ [4-246
water chillers Model LCW-2685 only) Starter Replacement . .. ............... [4=27
Replacement/Repair . . ............. [4-18 Flywheel and Ring Gear
Centrifugal Clutch Assembly Replacement/
(Model LCC-2685 only) Repair ..., [4-28
Replacement/Repair ... ........... [4=17 High Pressure Switch
Exhaust System Continuity Test . .. ..........oov... [4=29
Replacement/Repair .. ............. B=18 Low Pressure Switch
Engine Assembly Continuity Test . . ................... [4=30
Replacement/Repair . .............. B=19 Water Pump Replacement . . ........... [4=37
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Section V. UNIT MAINTENANCE PROCEDURES (CONT)

High Temperature Thermal
Switch Replacement . . ... ....... .4-32
Relief Vave Repair . . ............. .4-33

Low Temperature Thermal Switch Test .[[4-34
Vehicle Receptacle
Assembly Replacement . . . .... .. [4-35

Para

SkidRepair .. ..o e [4-36

Trailer Mounting Kit Repair . .........]| [4-37]
Modified Trailer Mounting

KitRepair . ....................1 [4-38

Support Kit Repair . ..............v... [4-39

Section VI. PREPARATION FOR STORAGE OR SHIPMENT

Storage and Shipment Instructions . [4=40

Section |. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC
EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

4-1. COMMON TOOLS AND EQUIPMENT. For authorized common tools and equipment, refer to modified
table of organization and equipment (MTOE) applicable to your unit.

4-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT. Refer to the Repair Parts and Special Tools
List (RPSTL)[appendix B, or the Maintenance Allocation Chart (MAC),[appendix Bl

4-3. REPAIR PARTS. Repair parts are listed and illustrated in the RPSTL., TM 10-4130-237-24P.
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Section 11. SERVICE UPON RECEIPT

4-4. UNPACKING AND INSPECTION

a. General. The basic water chiller, support kit, and trailer mounting kit are crated and shipped as one item. Support
kit and trailer mounting kit are boxed together on top of the water chiller.

b. Unpacking the Water Chiller

1 Place crated unit as close as possible to point of use.
2 Remove steel bands from top of crate, being careful not to damage water chiller components.
3 Remove cardboard box containing kits from top of water chiller. (Instructions are also on box.)
4 Open cardboard box and remove contents.
5 Inspect al contents for damage.
NOTE

e The cardboard box contains a duffle bag for storing components of support kit after
removal from packing box. Select components required for installation from support
kit. Store spare support kit components in duffle bag for later use.

e Check contents usind appendix G, Components of End Item and Basic Issue Items
Lists.

6 Cheek support kit contents. These items are required for setting up water chiller as operational unit.
7 Check contents of trailer mounting kit. Do not remove from shipping ease until ready for installation.
8 Remove crating from around water chiller and remove hold-down bolts from skid base.

9 Remove water chiller from crating and place at point of operation.
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4-4. UNPACKING AND INSPECTION (CONT)

c. Inspection Upon Receipt of Shipment. Inspect water chiller for loose or missing screws and fasteners and for bent,
dented, cracked, or broken components. Inspect air intakes/grills for debris and damage. Perform monthly (M)
preventive maintenance checks and services (PMCS).

Section 111. UNIT PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCYS)

4-5. GENERAL
a  Alwayskeep in mind the CAUTIONS and WARNINGS while performing PMCS.

b. Report any deficiencies using the proper forms. See DA Pam 738-750.

c. If the PMCS table requires removal of assemblies or equipment, refer to the maintenance procedures section of
this chapter.

4-6. PMCSPROCEDURES

a.  Purpose. The PMCS table lists the inspections and care of the equipment required to keep it in good operating
condition.

b. Use To perform PMCS, follow the directions listed for each column below.

(1) ltem No. This column numbers the checks and services in order of performance. It is the source of item
numbers for the TM Number Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet.

(2) Interval. This column tells you when to do a certain check or service. The codes in this column are as fol-

lows:
W — Perform these checks and services once per week.
M — Perform these checks and services once per month and upon receipt of hew egquipment.

H — Perform these checks and services after the number of hours of equipment operation listed in the column.
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4-6. PMCS PROCEDURES (CONT)

(3) Item to be Inspected Procedure. This column tells you what item is to be inspected. It also tells you how to
do the required checks and services. Carefully follow these instructions. If directed by the procedure, or if you do not have
the required tools, have direct support maintenance do the work.

c.  Housing Removal/Reingtallation. Before performing PMCS, remove muffler and housing. After PMCS, reinstall
housing and muffler. (Seeparagraphs 4-9 and 4-17.)
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Table 4-1. Unit Preventive Maintenance Checks and Services (PMCS)

Note: If '.[he Water Chiller must be kept in continuous operation, check and service only those items that can be checked
and serviced without disturbing operation. Make the complete checks and services when the equipment can be shut down.

NOT FULLY MISSION
CAPABLE IF:

CREWMEMBER/
PROCEDURE

ITEM | INTERVAL | ITEM TO CHECK/

NO. SERVICE

Weekly

FUEL LINE

Carburetor

Remove air cleaner element

element and air cleaner
housing para 4-T9).]
Check for loose mounting
bolts.

Check for cracks.

Check fuel pump for loose
mounting screws or cracks.

VACUUM LINE

MOUNTING SCREW
FUEL PUMP

Fuel or vacuum lines leaking.

Mounting bolts loose.

Carburetor cracked.
Fuel pump cracked or loose.
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Table 4-1. Unit Preventive Maintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:

2. Weekly

NAIVAR LUL IUUDL HTUULTUT ¥ LUl Lb
and cable connection.

unting bolts or cable

|
Starter l Check for loose mounting bolts
! connection loose,

s
GOVERNOR 5‘ ’\W/&
PR s e T
A M/ﬂ\\\ NS
N S a2 UNSISNU: T MOUNTING BOLT
GOVERNOR LEVER \f%ﬁ ryed R NG

NMALIE LALLM Ao a: .

VUVERNUN OFRING

3. Weekly Governor Check for loose mounting bolts Mountineg bolts loose or

pRA TN AW AUReRkas e VUi U\III.S 1IUVUN UL
Assembly and damage to governor lever damage to governor lever or
and springs. springs.
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Table 4-1. Unit Preventive M aintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
COMPRESSOR
4. Weekly Engine a. Check for leaks at engine base | Engine Leaks

gasket, front and rear crank

case cover gaskets, and left

and right breather assembly

gaskelts.

b. Check for loose mounting Engine cracked or loose

bolts and cracks. mounting bolts.
BREATHER ASSEMBLY
MOUNTING BOLTS

REAR CRANKCASE COVER
MOUNTING BOLT
ENGINE BASE GASKET
i ENGINE BASE
MOUNTING BOLTS
5. Weekly Condenser Inspect condenser for dirt, debris Condenser clogged.
and clogging.
] L
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Table 4-1. Unit Preventive Maintenance Checks and Services (PM CS} (Continued),

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
CONDENSER
6. Weekly Strainer Inspect and clean strainer. Strainer clogged.
L[]I ' ) Y
L/ 4'/ > 4 7 /
‘ { \‘t
o 5 Hq
WARM IN HOSE
~ STRAINER
vV -

7. Monthly Compressor Check for unusual noise, leaks Compressor is loose, leaking,

irregular pulley motion and loose
mounting bolts.

noisy or has irregular pulley
motion.
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Table 4-1. Unit Preventive M aintenance Checks and Services (PMCS) (Continued)

ITEM | INTERVAL | ITEM TO CHECK/ | CREWMEMBER/ NOT FULLY MISSION
NO. SERVICE PROCEDURE CAPABLE IF:
e
F
/> WATER PUMP
MOUNTING BOLTS
W 8. Monthly Water Pump. Check for cracks, leaks, and Water pump leaking, cracked
loose mounting bolts. or is loose.
SPARK PLU
SPARK PLUG
9. Monthly Spark Plugs. Check for cracks, burning and Cracked, burnt or fouled plugs.
fouling. Remove and clean after
200 hrs of operation or monthly
whichever comes first.
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Section V. UNIT TROUBLESHOOTING

4-7. UNIT TROUBLESHOOTING. [Table 4-Z ] Troubleshooting, lists common malfunctions which may be found
during normal operation or during an inspection, check procedure, or scheduled testing. Perform the tests/inspections and
corrective actions in order listed. This manual cannot list all malfunctions that may occur or list al tests/inspections and
corrective actions. If a malfunction occurs that is not listed or covered in corrective action, notify your supervisor.

Table 4-2. Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. ENGINE FAILS TO START WITHOUT EXTERNAL POWER OR CRANKS BUT FAILS TO
START WITH EXTERNAL POWER.

Step 1. Disconnect wiring harness, wire number 4, from toggle switch S3, terminal number 2. Try to start water
chiller engine[[para Z-6).

If engine starts, turn engine off and reconnect wiring harness, wire number 4 to toggle switch
S3, terminal number 2. Check high and low pressure switches and wiring harness for continuity
(paras 4-29, 4-30 and 4-11). If switches and wiring harness have continuity, notify Direct Sup-
port to check refrigeration.

If engine does not start, proceed with steps 2 through 8 below until engine malfunction has been
corrected and engine starts. Reconnect wiring harness, wire number 4, to toggle switch S3, ter-
minal humber 2, and restart engine. Check high and low pressure switches and wiring harness
for continuity [[paras 4-29,14-30 and 4-11). If switches and wiring harness have continuity, no-
tify Direct Support to check refrigeration.

Step 2. Check to see if water supply temperature is below 60°F (16°C) or above 120°F (49°C).

Water chiller is not designed to run if water supply temperature is below 60°F (16°C) or above
120°F (49°C). Do not run water chiller until proper conditions exist.

Step 3. Check fuel line and fuel filter for damage or blockage.
Repair fuel line or replace fuel falter [para4-39).
Step 4. Check spark plugs for fouling or damage.
Clean or replace spark plugs[(para4-24).
Step 5. Check carburetor for damage, blockage, or proper adjustment.
Replace or adjust carburetor [para 4-21).
Step 6. Test toggle switch S3 [[para 4-12).

Replace toggle switch S3[(para 4-12).
4-11
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Table 4-2. Unit Troubleshooting (Cont)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 7. Test armature group [(para 4-25).

Replace armature group [para4-25).
Step 8. Check engine compression[(para 4-19). Should not vary more than 25 percent between cylinders.

If greater than 25 percent variance, notify your supervisor.
2. ENGINE FAILS TO CRANK WITH EXTERNAL POWER.
Step 1. Check for proper voltage to 12/24 VOLT INPUT FOR STARTING connection. Obtain proper voltage.
Step 2. Check for proper voltage at back of 12/24 VOLT INPUT FOR STARTING connection [(para 4-34).
If voltage incorrect, replace connection [[para 4-35).
Step 3. Test starter button S7 for voltage (para 4-23).
Replace starter button S7 [para 4-23).
Step 4. Check for proper voltage at starter [para 4-27).
Replace starter cable or starter [para 4-27).
Step 5. Check ring gear for damage[[para 4-28).
Replace ring gear [[para4-28). |f problem not corrected, notify your supervisor.
3. ENGINE STOPS SUDDENLY.
Step 1. Check to see if water supply temperature is below 60°F (16°C) or above 120°F (49°C).

Water chiller is not designed to run if water supply temperature is below 60°F (16°C) or above
120°F (49°C). Do not run water chiller until proper conditions exist.
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Table 4-2. Unit Troubleshooting (Cont)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

3. ENGINE STOPS SUDDENLY (CONT)
Step 2. Test high temperature thermal switch for continuity [(para4-32).
Replace switch[{para 4-32).
Step 3. Check for loose or broken compressor drivebelt.
Adjust or replace compressor drivebelt [para4-14).

Step 4. Test high and low pressure switches and low temperature thermal switch for continuity [(jpara 4-2914-30,
and 4-33).

If any switch fails test, notify your supervisor.
4. LOW ENGINE SPEED.

Step 1. Check for dirty air filter elements.

Clean or replace air falter elements|(para 34] 3-5, or 4-19).
Step 2. Check carburetor adjustment.
Adjust or replace carburetor [para 4-2T). If problem not corrected, notify your supervisor.
5. PRODUCT WATER NOT COOL.
Step 1. Check REFRIGERANT SIGHT GLASS for bubbles or milky white liquid.
If bubbles or milky white liquid present, notify your supervisor.
Step 2. Check engine speed (MALFUNCTION 4).

If problem not corrected, notify your supervisor.
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Table 4-2. Unit Troubleshooting (Cont)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

6. LOW OUTLET WATER PRESSURE.
Step 1. Check water hoses for leaks or blockage.
Repair or replace hose [para4-39).
Step 2. Check for loose or broken water pump drivebelt.
Adjust or replace water pump drivebelt [para4-13).
Step 3. Check water pump for proper operation,
Replace water pump [[para4-31).
Step 4. Check engine speed (MALFUNCTION 4).

If problem not corrected, notify your supervisor.

Section V. UNIT MAINTENANCE PROCEDURES

4-8. GENERAL

a. Scope. This section contains unit maintenance instructions authorized by the Maintenance Allocation Chart
(MACY,_appendix B, and by the source, maintenance, and recoverability (SD) coded items to support the water chiller.

b.  Equipment Conditions. Unless otherwise specified, perform al maintenance under the following conditions:

1 Engine stopped.
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4-8. GENERAL (CONT)

WARNING

To prevent electric shock, be very careful when disconnecting power from
12/24 VOLT INPUT FOR STARTING connection.

e  Power disconnected from 12/24 VOLT INPUT FOR STARTING connection.

Fuel is flammable. To prevent fire or explosion, DO NOT bring sparks or
open flame near fuel line.

e  Fuel line disconnected.
e  Muffler [para4-18) and housing removed.
After performing maintenance:
e Ingstall housing and muffler (para4-18).
* If necessary, reconnect power cable to 12/24 VOLT INPUT FOR STARTING connection.

4-9. HOUSING REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition Description
[4-8 Engine stopped, power

disconnected, fuel
line disconnected,
muffler and housing
removed.

Personnel Required

Two to lift housing.

10-4130-237-14
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4-9. HOUSING REPLACEMENT (CONT)

a Removal

1 Turn nine latches left to lengthen. Pull away from slot. Turn right to shorten to prevent catching on

slot.

2 With one person at each end, slowly lift housing. Tilt as needed to clear engine and condenser. Re-

move housing.

b. Installation

1 With one person at each end, slowly lower housing over water chiller. Tilt (as needed to clear engine

and condenser.

2 Fasten nine latches.

4-10. HOUSING REPAIR

This task covers repair only.

INITIAL SETUP
Equipment
Condition
Para Condition Description
4--8 Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.
Materialg/Parts

Tags, item 22 [Eppendix E

Repair of the housing consists of replacement of defective rivets, top and side latches, data plates, and

rubber stripping.

4-16

Tools

Common No. 1 Organizational
Maintenance Automotive
Maintenance and Repair
Shop Eqpt, item 2,

General Mechanic's Tool Kit,
item,[appendix Bl

NOTE
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4-10. HOUSING REPAIR (CONT)

P —

MOUNTING SCREW —_—

DATA PLATE
RIVET ® o9
m

L
RUBBER STRIPPING

a Replacement of Side Latches and Rivets

1 Cut off rivets. Remove latch (if replacing it).
2 Ingtall latch. Insert correct size rivet. Hammer rivet tight.
b. Replacement of Top Latches
1 Hold top latch in open position. Remove mounting screw and bracket. Remove top latch.

2 Hold top latch in open position. Install mounting screw through top latch into bracket.
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4-10. HOUSING REPAIR (CONT)

c. Replacement of Data Plates
1 Drill out existing rivets on data plate. Remove data plate from housing.
2 Install data plate on housing. Aline mounting holes.
3 Install pop rivets in mounting holes.

d. Replacement of Rubber Stripping
1 Remove existing rubber stripping.
2 Cut new stripping to correct length. Install stripping with adhesive side against housing. Trim any excess.

4-11.  WIRING HARNESS REPAIR
This task covers.

a. Testing b. Repair

INITIAL SETUP

Equipment

Condition

Para Condition Description Tools

[4-8 Engine stopped, power Common No. 1 Organizationa
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. shop Eqpt item 2,

General Mechanic's Tool Kit,
item 1,
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4-11.

a Testing

WIRING HARNESS REPAIR (CONT)

ELECTRICAL DIAGRAM

TM 10-4130-237-14

¢ sTOP
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) 2 ) 2 :uLW "o o e
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msm gmu TEWP. Ml PRESS. LO PRESS
130°F SO°F 293 PsiG 38 PSIG
LOCATION: LOCATION: LOCATION: LOCATION
P WARM WATER REFRIGERANT COMPRE
o LET LIQUID LINE SUCTION LINE

1 Prepare multimeter for continuity test.

2 Place red lead on one end of wire section to be tested. Place black lead on other end of wire section to be

tested.

3 Multimeter should display less than 1 ohm. If it does not display less than 1 ohm, replace wire.

b. Repair

NOTE

Repair of wiring harness consists of replacement of defective wire.

1 Unwrap harness cover as needed. Remove damaged wire from wiring harness.
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4-11.  WIRING HARNESS REPAIR (CONT)

2 Cut correct length of wire from bulk wire. (See table below.) Crimp terminal to each end of wire.

Wire Wire Location Wire Length
Number From To in. (cm)
1 S3-2 El 12,5 (32)
2 33 S6-1 30 (76)
3 S3-2 S3-5 4 (10)
4 S3-2 S2-RED 32 (81)
5 S3-6 S6-2 30 (76)
6 S2-RED  SI-RED 19 (48)
7 S2-BLU  SI1-YEL 15 (38)
8 SI-YEL S51 20 (51)
9 S3-3 S5-2 57 (145)
10 S5-1 GND 2 19 (48)

3 Install wire in wiring harness. Rewrap cover as needed.

4-12. TOGGLE SWITCH S3 REPLACEMENT
This task covers:

a. Testing c. Installation
b. Removal
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. Shop Eqpt, item 2
appena B
Materialg/Parts

Tags, item 22, [appendix El
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4-12. TOGGLE SWITCH S3REPLACEMENT (CONT)

SWITCH 83

STOP POSITION

! o o‘ 8 TERMINAL
. l@|lors—
3 @@" 6

a Testing
1 Tag and remove eight wires from back of switch.
2 Prepare multimeter for continuity test. Place red lead on terminal 5 and black lead on terminal 6.
3 If multimeter shows less than 1 ohm, replace switch.
4 Hold switch S3 in STOP position. Place red lead on terminal 5 and black lead on terminal 6.
5 If multimeter shows greater than 1 ohm, replace switch.
6 Hold switch S3 in START position. Place red lead on terminal 2 and black lead on terminal 3.
7 If multimeter shows less than 1 ohm, replace switch.

8 If switch passes test, reinstall eight wires on back of switch. Remove tags.
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4-12. TOGGLE SWITCH S3REPLACEMENT (CONT)

MOUNTING BRACKET

FLATWASHER

©

SWITCH

MOUNTING NUT

b. Removal

1 Tag and remove eight wires from back of switch.

2 Remove mounting nut and flatwasher.

3 Remove switch from mounting bracket.

c. Instalation

1 Install switch in mounting bracket.

2 Install flatwasher and mounting nut.

3 Install eight wires on back of switch. Remove tags.

4-13. WATER PUMPDRIVEBELT REPLACEMENT

Thistask covers:
a. Removal

INITIAL SETUP

Tools

Equipment
Condition
Para Condition Description
[4-8 Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.

4-22

b. Installation and Adjustment

Tools

Genera Mechanic’s Tool Kit,
item 1,
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4-13. WATER PUMP DRIVEBELT REPLACEMENT (CONT)

MOUNTING NUT ;

~

a Removal

1 Loosen two mounting nuts.

2 Lift water pump, sliding mounting bolts up in holes.

3 Remove drivebelt from water pump pulley and pulley drive. Lift over fan to remove.
b. Installation and Adjustment

1 Install drivebelt on pulley drive and water pump pulley.

2 Push down on water pump, sliding bolts down in holes.

3 Adjust drivebelt to proper tension, about 1/4-inch (2/3-centimeter) deflection at center of belt.

4 Tighten mounting nuts.
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4-14. COMPRESSOR DRIVEBELT REPLACEMENT

This task covers:

a. Removal c. Installation and Adjustment
b. Inspection (Pulley Drive)

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power General Mechanic's Tool Kit,
disconnected, fuel line item 1,[appendix Bl
disconnected, muffler
and housing removed.
[4-13 Water pump drivebelt
removed.
N
DRIVEBELT
ey .
PULLEY DRIVE
PULLEY
W\Moummc BOLT
a Removal

1 Loosen two bracket mounting bolts.
2 Lift compressor, dliding bracket mounting bolts up in holes.

3 Remove drivebelt from compressor pulley and pulley drive. Lift belt over fan to remove.
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4-14, COMPRESSOR DRIVEBELT REPLACEMENT (CONT)

b. Inspection (Pulley Drive
1 With belt removed, inspect pulley drive or centrifugal clutch for wear and damage.
2 If pulley drive or centrifugal clutch is worn or damaged, replace it (para 4=16lor 4-17).

C. Installation and Adjustment
1 Install drivebelt on pulley drive and compressor pulley.
2 Push down on compressor, sliding bracket mounting bolts down in holes.
3 Adjust drivebelt to proper tension, about I/4-inch (2/3-centimeter) deflection at center of belt.
4 Tighten two bracket mounting bolts.

5 Install water pump drivebelt [para 4-13).

4-15. FANASSEMBLY REPLACEMENT
This task covers:

a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
4-8 Engine stopped, power General Mechanic’s Tool Kit,

disconnected, fud line

item 1,[appendix B

disconnected, muffler and
housing removed.

4-19 Engine removed.

SOCKET-HEAD SCREW _.\

’ éS'I'UDBOIJ’

EXTERNAL TOOTH LOCKWASHQR FAN ASSEMBLY

HEXNUT LOCKSLO
\

LOCKWASHER

SPANNER NUT
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4-15. FAN ASSEMBLY REPLACEMENT (CONT)

SOCKET-HEAD SCREW ==

FAN HUB
NSTUDBOLT

EXTERNAL TOOTH LOCKWASHER FAN ASSEMBLY

aona 8 ane
Vi

SPANNER N é&\, U\ \/)
HEXNUT -‘ﬁg\ LOCKSLOT

\LOCKWASHER

a Removal
1 Remove hexnut and lockwasher from studbolt.
2 Bend ear of external tooth lockwasher away from spanner nut.
3 Remove spanner nut and external tooth lockwasher from studbolt.
4 Loosen socket-head screw on back of fan hub.
5 Remove fan assembly.
b. Installation
1 Ingtall fan assembly on studbolt.
NOTE
Make sure that ear of lockwasher alines with lock—slot on spanner nut.
2 Ingtall external tooth lockwasher and spanner nut on studbolt.
3 Bend ear of external tooth lockwasher into slot on spanner nut.
4  Tighten socket-head screw on back of fan hub.

5 Instal lockwasher and hexnut on stud and bolt .

6 Install engine (para4-19).
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PULLEY DRIVE REPLACEMENT/REPAIR. (Applicable to Models LCW 2685 only).

Thistask covers:
a. Disassembly b. Assembly

INITIAL SETUP

Equipment
Condition
Para Condition Description Tools

[4-8

Engine stopped, power General Mechanic's Tool Kit,
disconnected, fuel line item 1,[appendix Bl
disconnected, muffler and

housing removed.

[4-19 Engine removed.

[4-15 Fan assembly removed.

NOTE

During disassembly of the pulley drive, inspect parts for wear and damage.
Repair of the pulley drive consists of replacement of defective parts.

FACEPLAT
COMPRESSOR DRIVE HUB~__[ -

STUD!OLT;v% @ %
WATER PUMP W v ﬁ/

DRIVE HUB ASSEMBLY.

a Disassembly

1 Remove water pump drive hub assembly.
2 Unscrew threaded studbolt from end of engine driveshaft.

3 Remove two socket-head screws from compressor drive hub.
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4-16. PULLEY DRIVE REPLACEMENT/REPAIR (CONT)

4 Install socket-head screw in puller hole in compressor drive hub. Tighten socket—head screw while gen-
tly tapping on outer part of faceplate.

5 Tighten screw and continue tapping, until faceplate can be pushed back toward engine and free of center
hub.

COMPRESSOR
R
DRIVE HUB ASSEMBLY ORIVESHAFT
OUTER FACEPLATE
SOCKET-HEAD SCREW
WATER PUMP
DRIVE HUB ASSEMBLY SOCKET_HEAD

SCREW

CENTE R HUB
STUDBOLT ——v

6 Remove center hub and locking key from driveshaft.

7 Remove faceplate from driveshaft.

b. Assembly
NOTE

Side of faceplate with three screws faces away from engine.
1 Place faceplate on driveshaft against engine.
2 Place locking key in slot on driveshaft.

3 Aline center hub with locking key. Install center hub on end of driveshaft.

4-28



4-16.

PULLEY DRIVE REPLACEMENT/REPAIR. (CONT)

4 While diding center hub back on driveshaft, place faceplate loosely on center hub.

DRIVESHAFT

FACEPLATE

CENTER nusﬁ\(
o
W/

&

|
J

LOCKING KEY—'/

TM 10-4130-237-14

5 Push compressor drive hub assembly back against engine. Adjust to provide clearance of about 3/16 in.

(1/2 cm) between assembly and engine.
6 Install studbolt in driveshaft.

7 Install water pump drive hub assembly on driveshaft.

8 Install fan assembly [para 4-15).
9 Install engine (para_4-19).
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4-17 CENTRIFUGAL CLUTCH REPLACEMENT/REPAIR. (Applicable to Model LCC-2685 only).

Thistask covers:
a. Disassembly

b. Assembly

Tools

Genera Mechanic's Tool Kit,

item 1,[EpPENdiX B

Shop Equipment Automotive:
Maintenance and Repair
Organizational Common #1,
item 2,[appe

Puller Adapter.[appendix H

NOTE

During disassembly, inspect parts for wear and damage. Repair consists of

INITIAL SETUP
Equipment
Condition
Para Condition Description
[4-8 Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.
[4-19 Engine removed.
[4-15 Fan assembly removed.
replacement of defective parts.
STUD BOLT
WATER PUMP
DRIVE HUB ASSEMBLY
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4-17. CENTRIFUGAL CLUTCH REPLACEMENT/REPAIR (CONT)

TM 10-4130-237-14

a Disassembly
1 Using drive hub assembly adapter and puller, remove drive hub assembly.
2 Unscrew threaded studbolt from end of engine driveshaft.
3 Remove centrifugal clutch from driveshaft.
4 Remove square key and spacer from driveshaft.
b. Assembly
1 Place spacer on driveshaft against the shoulder.
2 Replace the driveshaft square key and install the centrifugal clutch (recessed areafirst) on the driveshaft.
3 Screw the studbolt into the driveshaft end.
4 Install water pump drive hub assembly.
5 Install fan assembly[{para 4-15).
6 Install engine M
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4-18. EXHAUST SYSTEM REPLACEMENT/REPAIR
This task covers.

a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, housing Maintenance and Repair
removed. Shop Eqpt, item 2,
[appendix Bl
NOTE

Repair of the exhaust system consists of replacement of the muffler, manifold, or gaskets. During disassem-
bly, inspect muffler and manifold for wear and damage. Replace if worn or damaged. Always replace gaskets.

MUFFLER

a Removal

_WARNING

To prevent burns, DO NOT try to remove muffler until it cools down.

1 Remove muffler.
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4-18. EXHAUST SYSTEM REPLACEMENT/REPAIR (CONT)

$— MANIFOLD MOUNTING

EXHAUST MANIFOLD | BOLT

“Yp +———— MANIFOLD BRACKET

\ MOUNTING BOLT
GASKET

2 Remove four exhaust manifold mounting bolts.
3 Remove four exhaust manifold bracket mounting bolts.
4 Remove exhaust manifold and two gaskets. Discard gaskets.
b. Installation
1Install two exhaust manifold gaskets on engine.
2 Install exhaust manifold on gaskets.
CAUTION

To prevent damage to manifold, be sure to install al bolts by hand before
tightening. Tighten in order listed.

3Instal four exhaust manifold mounting bolts. Hand-tighten.
4 Install four exhaust manifold bracket mounting bolts. Hand-tighten.
5 Tighten four exhaust manifold mounting bolts.

6 Torque four exhaust manifold bracket mounting bolts to 140 in. b (15.8 Nm).

10-4130-237-14
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4-19. ENGINE ASSEMBLY REPLACEMENT

Thistask covers:
a. Compressor Testing
b. Removal
INITIAL SETUP
Equipment
Condition
Para Condition Description
Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.
4-24 Spark plugs removed

(testing only).

4-34

c. Installation

Tools

General Mechanic's Tool Kit,
item 1, [aDpendix B

Common No. 1 Organizational
Maintenance Automotive
Maintenance and Repair
Shop Eqpt, item 2,

Engine ail, item 10,[appendix E
Tags, item 22, [appendix Fl

Drain pan, [E0pendix D

COMPRESSION TESTER

POWER CABLE
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4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

a. Compressor Tesling

1

2

T L N
' FEAS|

Insert compression tester in one cylinder.

If electric power available, insert power cablein 12/24 VOLT INPUT FOR STARTING connection.
Push starter button S7. If electric power unavailable, turn engine with starter rope.

Note compression displayed on tester.
Insert compression tester in other cylinder. Repeat step 2.

Note compression displayed on tester. If there is more than a 25 percent difference between the two read-
ings, notify direct support maintenance.

Install spark plugs (parad=24).

NECIRCA ATE

Q

SKID

RELEASE TAB m— 1 D AIA B

b. Removal

1 Remove water pump drivebelt [[para 4-13).

2 Remove compressor drivebelt [[para 4-14).

3 Disconnect fuel line from engine base connection.

4 Place oil drain pan under OIL DRAIN.

5 Press release tab and pull out on drain plug. Allow oil to drain. Install plug.
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4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

RELEASE TAB

OIL DRAIN LINE

6 Press release tab. Disconnect crankcase oil drain line at base of engine.

STARTER BUTTON 87

’

POWER CABLE emepd”
FLATWASHER —s3
LOCKWASHER—"3

NT—

WARNING

To prevent electric shock, make sum power is disconnected from 12/24 VOLT
INPUT FOR STARTING connection before performing this procedure.

7 Remove nut, lockwasher, and flatwasher. Remove power cable from starter button S7.
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4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

>
TOGGLE AITCH S3

8 Cut tiewrap holding wires and remove.

9 Tag and remove eight wires on back of toggle switch S3.

MOUNTING sou’—’i
FLATWASHER ~w ¢

7 3 AN
Cl VN )
0N 2d ‘/ o, )
J I 2
FLATWASHER ‘ :
LOCKWASHER
NUT — ¢
CYLINDER HEA

HOLD-DOWN CLAMP

10 Remove two bolts and two wire hold-down clamps from cylinder head.

11 Remove four engine mounting bolts, four nuts, eight flatwashers, and four lockwashers.

4-37



TM 10-4130-237-14

4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

12 Slide engine back free of fan shroud and remove from water chiller base.

13 Remove fan assembly [(para 4-15).

14 Remove pulley drive (applicable to water chillers, Model LCW-2685) [[para 4-16).

15 Remove centrifugal clutch (applicable to water chillers, Model LCC2685 only) [para 4-17).
c. Installation

1 Install pulley drive (applicable to water chiller, Model LCW-2685) [(para 4-16).

2 Install centrifugal clutch (applicable to water chillers, Model LCC2685 only) (para 4-17).

3Instal fan assembly [para 4-15).

4 Place engine on water chiller base and dide forward to aline mounting bolt holes.

5 Install four engine mounting bolts, four nuts, eight flatwashers, and four lockwashers.
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4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

RELEASE TAB

pu——

~._ - 7\9\

o onm’n LINE W
N
)

<

I

6 Press release tab. Connect engine oil drain line to engine,

7 Install two bolts and two wire hold-down clamps on cylinder head assembly.

8 Install eight wires on back of toggle switch S3. Remove tags. Install tie wrap.
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4-19. ENGINE ASSEMBLY REPLACEMENT (CONT)

STARTER BUTTON §7

’

POWER CABLE meep i”

El ATWACUED
¥ PN YV AROTTE N cuaimm=——

LOCKWASHER

o—s "l

9 Install power cable to starter button S7. Install flatwasher, lockwasher, and nut.
10 Install fuel line to engine base connection.
11 Fill engine with oil.
12 Install compressor drivebelt [para 4-14).
13 Install water pump drivebelt [para4-13).
4-20. AIR CLEANER ELEMENTS REPLACEMENT

Thistask covers:

a. Removal b. Installation

INITIAL SETUP

Equipment
Condition

Para Condition Description Materials/Parts

Engine stopped, power Engine oil, item 10,[appendix Bl
disconnected, fuel line
disconnected, muffler and
housing removed.
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4-20. AIR CLEANER ELEMENTSREPLACEMENT (CONT)

Cre————— COVER KNOB
|

COVER
@«—— FOAM PRECLEAN

HEXNUT ————— FLATWASHER
COVER PLATE —C >

CARTRIDGE

a Removal
1 Remove cover knob. Liftoff cover.
2 Remove foam precleaned from around paper cartridge.
3 Remove hexnut and flatwasher.
4 Lift off cover plate. Remove paper cartridge.
b. Installation
1 Install paper cartridge. Install cover plate.

2 Install hexnut and flatwasher. Hand-tighten.

3 Oil new foam precleaned with 1 oz (30 ml) of engine oil. Squeeze to spread ail.

4 Install foam precleaned around paper cartridge.

5Install cover and cover knob.

TM 10-4130-237-14
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4-21. CARBURETOR REPLACEMENT

c. Adjustment

Tools

Genera Mechanic’s Tool Kit,
item 1,[appendix Bl

/CCREW
§

MOUNTING BRAC?&\

<« AIR CLEANER HOUSING

BREATHER TUBE

WARNING

Fuel may be present in carburetor. To prevent explosion or fire, keep sparks
and open flame away from carburetor.

Thistask covers:
a. Removal
b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition _Description
[4-8 Engine stopped, power
disconnected, muffler
and housing removed.
[4-20] Air cleaner elements
removed.
a Removal

1 Remove intake tube and two breather tubes.

2 Remove two screws.

3 Remove mounting bracket, air cleaner housing, and gasket.
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4-21. CARBURETOR REPLACEMENT (CONT)

FUEL LINE

VACUUM LINE

4 Disconnect fuel line and vacuum line.

GOVERNOR SPRING

GOVERNOR LEVER

5 Mark hole in governor lever in which governor spring is inserted.

6 Disconnect governor spring from governor lever.
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4-21. CARBURETOR REPLACEMENT (CONT)

Mre—"27

GOVERNOR IDLE srmns/
A==
GOVERNOR LEVER

|

7 Disconnect governor idle spring.

MOUNTING BOLT

8 Remove two mounting bolts and two lockwashers from governor control plate.

9 Remove governor control plate and speed control link.
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4-21. CARBURETOR REPLACEMENT (CONT)

A P

-

-

6 [ //«—-—oovsnuon LINK
» GASKET

\\‘-—-WIPULG ASSEMBLY

GOVERNOR LEVER

10 Remove two carburetor mounting bolts and two |ockwashers from base of manifold.
CAUTION
To prevent damage to governor link, remove carburetor slowly.
11 Remove carburetor and governor link from manifold assembly.
12 Remove gasket and discard.
b. Installation
1 Install gasket on manifold assembly.
2 Place the governor link in the governor lever and install new carburetor on the manifold assembly.

3 Install two carburetor mounting bolts and two lockwashers on base of manifold.

4-45



TM 10-4130-237-14

4-21. CARBURETOR REPLACEMENT (CONT)

SPEED CONTROL LINK S .

LOCKWASHER

MOUNTING BOLT

GOVERNOR CONTROL PLATE

¥
GOVERNOR LINK

4 Install governor control plate and speed control link.

5 Install two mounting bolts and two lockwashers in governor control plate.

/
/S
GOVERNOR IDLE SPRING

6 Connect governor idle spring.
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4-21. CARBURETOR REPLACEMENT (CONT)

i

VACUUM LINE

8 Connect fuel line and vacuum line.

9 Install gasket, air cleaner housing, and mounting bracket.
10 Install two screws.

11 Install intake tube and two breather tubes.

12 Install air cleaner elements [[para 4-20).
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4-21. CARBURETOR REPLACEMENT (CONT)

IDLE STOP NEEDLE VALVE

p A=—4
IDLE VALVE — ; @

THROTTLE LEVER SPEED CONTROL LEVER

CAUTION
To prevent damage to valves, DO NOT turn them too far.
NOTE

Steps 1 and 8 apply only to those carburetors equipped with a needle valve.
1 Turn needle valve until it just closes. Turn needle valve 1-1/2 turns to | eft.
2 Turnidlevalveuntil it just closes. Turn idle valve 1-1/2 turnsto | eft.
3 Start and warm up enginé (para 2-64).
4 Place speed control lever in idle position.
5 Hold throttle lever against idle stop.
6 Turnidlevalve slowly to right until engine misses or speed drops. Turn idle valve /2 turn to |eft.
7  Place speed control lever in fast position.

8  Turn needle valve slowly to right until engine misses or speed drops. Turn needle valve 1/2 turn to | eft.
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4-22. INTAKE MANIFOLD ASSEMBLY REPLACEMENT

This task covers:

a. Removal

INITIAL SETUP

Equipment

Condition

Para Condition Description

[4-8 Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.

[4-20] Air cleaner elements
removed.

[4=21] Carburetor removed.

b. Installation

Tools

Genera Mechanic's Tool Kit,

item 1,[Gppendix B

ﬁ.—moummc BOLT

SPEED BUSHING

SPEED CONTROL LEVER

le——BRACKET

10-4130-237-14

1 Remove three speed control lever mounting bolts and speed bushing. Remove speed control lever and

bracket.
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4-22. INTAKE MANIFOLD ASSEMBLY REPLACEMENT (CONT)

2 Remove four manifold mounting screws.

3 Remove manifold and two gaskets. Discard gaskets.
b. Indallation

1 Install manifold gaskets on manifold openings.

2 Install manifold over gaskets.

3 Install four manifold mounting screws.

MOUNTING BOLT
SPEED BUSHING
SPEED CONTROL LEVER

jo— BRACKET

4 Install speed control lever and bracket. Install speed bushing and three speed control lever mounting
bolts.

5 Install carburetor (para_4-21).

6 Install air cleaner elements [para 4-20).
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR
This task covers:

a. Testing c. Installation
b. Removal
INITIAL SETUP
Condition
Para Condition Description Tools
Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. shop Eqpt, item 2,
[appendix Bl
4-34 Vehicle receptacle assembly
tested.

Materials/Parts
Tags, item 22,[appendix B
NOTE

Repair of the starter panel assembly consists of replacement of starter button S7 or mounting bracket or
replacement of cable.

Pe o = B0 ’
\oer g Q
"POWER CABLE———"UJ
a Testing

1 Connect power cable to 12/24 VOLT INPUT FOR STARTING connection.

2 Set multimeter for voltage test.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)

4 {
7 i
MULTIMETER @
s Lo,
~- |
BLACK LEAD

R N
STARTE BU'IT;\S7 @
S
RED LEAD

3 Place black lead on good ground (metal engine part). Place red lead on terminal of starter button S7 lead-
ing to vehicle receptacle assembly. Note voltage. If voltage not present, replace cable.
4 Place red lead on terminal of starter button S7 leading to starter.

5 Press starter button S7 and note voltage.

6 If voltage from second reading is the same as the first, switch is good. If voltage from second reading is
less than first, replace switch.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)

T e . = © e on ©

N —— N 0© e '/
12/24 VOLT INPUT /
FOR STARTING CONNECTION ~ I I

WARNING :

To prevent electric shock, make sure power is disconnected frorn 12/24 VOLT
INPUT FOR STARTING connection before performing this procedure.

b. Removal

1 Disconnect power cable from 12/24 VOLT INPUT FOR STARTING connection.

N L
N ————————a ~
H )ﬁ%-— MOUNTING BOLT

2 Remove mounting nut and flatwasher. Remove toggle switch S3 from mounting bracket.

3 Remove three mounting bracket bolts. Remove mounting bracket. Remove toggle switch S3 wire and
flatwasher from bolt.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)

STARTER BUTTON §7

FLATWASHER
LOCKWASHER —
MOUNTING NUT e &8,

4  Tagtwo wires under starter button S7.

5 Remove two wire mounting nuts, two lockwashers, and two flatwashers. Remove two wires.

UNTING BRACKET

STARTER BUTTON §7
95&
W__ wur

6 Remove two mounting bolts and two nuts.

7 Remove starter button S7.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)

MOUNTING BOLT =
LOCKWASHER ==

CABLE //

e

VEHICLE
RECEPTACLE
ASSEMBLY

8 Remove cable mounting bolt and lockwasher from vehicle receptacle assembly.
9 Cut tie wrap and remove cable.
. Instalation

1 Route cable beneath compressor and install on vehicle receptacle assembly. Install cable mounting bolt
and lockwasher.

2 Install tie wrap around cable and wiring harness.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)
BOLY

MOUNTING BRACKET

STARTER BUTTON §7

3 Install starter button S7 in mounting bracket. Install two bolts and two nuts.

STARTER BUTTON 87

” ﬁ-—- WIRE

w
L~ NP o= MOUNTING BOLT

4 Install mounting bracket on engine. Install toggle switch S3 wire on mounting bolt. Install three mount-
ing bolts.
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4-23. STARTER PANEL ASSEMBLY REPLACEMENT/REPAIR (CONT)

FLATWASHER

MOUNTING NUT —*Q

STARTER BUTTON §7

TOGGLE SWITCH §3

5 Install toggle switch S3 in mounting bracket. Install flatwasher and mounting nut.

WIRE ?
\ 4
FLATWASHER \é/

LOCKWASHER e _

—G

N

STARTER BUTTON §7

6 Install starter button S7 wires. Install two flatwashers, two lockwasher, and two nuts. Remove tags.

4-57



TM 10-4130-237-14

4-24. SPARK PLUGSREPLACEMENT

This task covers: .
a. Removal c. Instalation
b. Adjustment

INITIAL SETUP
Equipment
Condition

Para Condition Description Toals

-8 Engine stopped, power General Mechanic’s Tool Kit,

disconnected, fuel line item 1,[appendix B
disconnected, muffler and
housing removed.

a Removal

1 Remove two spark plug wires from spark plugs.
2 Remove two spark plugs.
b. Adjustment
1 Gap each spark plug to 0.30 in. (7.6 mm).
c. Installation
1Install two spark plugs and hand-tighten until snug.
2 Torque two spark plugs to 200 in. Ib (22.8 Nm).

3 Attach two sparkplug wires to spark plugs.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR

This task covers:
a. Inspection
b. Testing

c. Adjustment

INITIAL SETUP
Equipment
Condition
Para Condition Description
[4-8 Engine stopped, power
disconnect fuel line
disconnected, muffler and
housing removed.
Materia /Parts

Sealant, item 1,[appendix B
Solder, item 20,[appendix H
Tape, item 23,[appendix Bl

MOUNTING BOLT

LTKWASHER
} —.

FLYWHEEL PULLEY

a. Disassembly
e. Assembly

Tools

Genera Mechanic's Tool Kit,
item 1,[appendix Bl

Common No. 1 Organizational
Maintenance Automotive
Maintenance and Repair Shop

Eqpt, item 2,[appendix Bl
Personnel Required
Two for testing.

MOUNTING BOLT
BLOWER HOUSING

STARTER PANEL ASSEMBLY
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

a lnspection
1 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.

2 Remove eight blower housing mounting bolts. Remove blower housing.

3 Move starter panel assembly aside.

IGNITION MODULE

m %%,

wsnnx PLUG CABLE

4 Check armature group for dirt, oil, and rust. Clean as needed.

ARMATURE GROUP

¥

5 Check for loose wire connections on ignition module. If wire connection loose, replace armature group.

6 Check condition of spark plug cables. If cables damaged, replace armature group.

MOUNTING BOLT

MOUNTING BOLT
LOCKWASHER

7 Install blower housing. Install eight blower housing mounting bolts and starter cable clamp.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

8 Install flywheel pulley. Install two lockwashers and two flywheel pulley mounting bolts.

SPARK PLUG LEAD i -

b. Testing
1 Remove spark plugs [(para_4-24).

2 Insert end of screwdriver into right cylinder spark plug lead. Hold section of screwdriver shaft about
18 in. (/3 cm) from ground (metal engine part).

STARTER

POWER CABLE

./ /
ST / @
ARTER ROPE 12/24 VOLT INPUT FOR STARTING

CONNECTION
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)
WARNING

To prevent electric shock, be very careful when connecting power cable to
12/24 VOLT INPUT FOR STARTING connection.

3 If electric power available: Insert power cable in 12/24 VOLT INPUT FOR STARTING connection.
Hold toggle switch S3in START position and press down starter button S7.

NOTE
Two persons may be required for next step.
4 If electric power unavailable: Hold toggle switch S3 in START position and pull starter rope.
5I1f spark jumps 1/8-in. (1/3-cm) gap to ground, system is working.
6 If spark fails to jump 1/8-in. (1/3-cm) gap to ground, replace/repair armature group.

7 Repeat steps 1 through 6 for left cylinder.

8 Install spark plugs (para_4-24).

MOUNTING BOLT i}, MOUNTING BOLT

LOCKWASHER / BLOWER HOUSING
S ] STARTER PANEL ASSEMBLY
-]K ~

FLYWHEEL PULLEY K

c. Adjustmen

1 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)
2 Remove eight blower housing mounting bolts. Remove blower housing.

3 Move starter panel assembly aside.

Q
-

MOUNTING BOLT

4 Insert 0.010 in. (0.254 mm) thickness gage between armature and flywheel with magnet directly in front
of armature.

5 Loosen two armature mounting bolts. Allow magnet to pull armature down firmly against thickness
gage.

6 Tighten two armature mounting bolts.
7 Remove thickness gage.
8 Install blower housing. Install eight blower housing mounting bolts and starter clamp.

9 Install flywheel pulley. Install two flywheel pulley mounting bolts and two lockwashers.

MOUNTING BOLT MOUNTING BOLT
LOCKWASHER BLOWER HOUSING

| |
=g
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

d. Disassembly
NOTE

Repair of the armature group consists of replacement of defective parts. Dur-
ing disassembly of the armature group, inspect parts for wear and damage.
Replace worn or damaged parts.

1 Remove carburetor [para_4-21).
2 Remove intake manifold [(para_4-22).

3 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.

4 Remove eight blower housing mounting bolts. Remove blower housing. Move starter panel assembly

MOUNTING BOLT-‘@

aside.

rﬁ&
\Y/\Y/""

5 Disconnect spark plug cables from spark plugs.

6 Remove right breather assembly mounting bolts and stop switch wires from breather assembly. Remove
breather assembly.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

[<+— ARMATURE ASSEMBLY

SPARK PLUG CABLE

N MOUNTING BOLT

7 Remove two armature mounting bolts and ground wires.

8 Remove armature assembly and sparkplug cables from engine.

GROUND WIRE

PRIMARY WIRE — 772 - STOP SWITCH wi!

PUNCH o

; > /W
IGNITION MODULE
9 Using punch, release stop switch wire from ignition module.

10 Desolder and remove armature primary wire from ground wire and ignition module.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

11 Remove tape and sealant. Move ground wires to clear armature coil and laminations.

(&7
/)

12 Push module and retainer away from laminations. Remove from armature assembly.

e. Assembly

1 Ingtal ignition module in armature assembly.

2 Using sealant to hold them in place, install two ground wires.
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)

IGNITION MODULE

3 Install armature primary wire and ground wire to ignition module.
4 Solder armature primary wire to ground wire.

5 Using punch, install armature stop switch wire to ignition module.

~

QX{\ "N GROUND WIRE~——"
MOUNTING BOLT

6 Install armature assembly and sparkplug cables on engine.
7 Place ground wires on lower mounting bolt. Install two armature mounting bolts.

8 Tape down primary wire and ground wire.

TM 10-4130-237-14
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4-25. ARMATURE GROUP REPLACEMENT/REPAIR (CONT)
9 Adjust armature assembly.
10 Install right breather assembly and stop switch wires.

MOUNTING BOLT MOUNTING BOLT
LOCKWASHER

AN AN\
LJ—@}_‘_ 3')’—! l 'l——uowsa HOUSING
W w STARTER CABLE CLAMP

FLYWHEEL PULLEY
11 Install blower housing. Install eight blower housing mounting bolts and starter cable clamp.
12 Install flywheel pulley. Install two lockwashers and two flywheel pulley mounting bolts.
13 Install intake manifold [para 4-22).
14 Install carburetor (para 4-21).

4-26. DIPSTICK AND TUBE ASSEMBLY REPLACEMENT/REPAIR

Thistask covers:
a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power General Mechanic's Tool Kit,

disconnected, fuel line item 1,[appendix Bl
disconnected, muffler and
housing removed.

NOTE

Repair of the dipstick and tube assembly consists of replacement of the dip-
stick, tube, or seal.
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4-26. DIPSTICK AND TUBE ASSEMBLY REPLACEMENT/REPAIR (CONT)

MOUNTING BOLT
DIPSTICK AND
TUBE ASSEMBLY

i BLOWER HOUSING

SEAL~_ 3!

FLYWHEEL PULLEY

MOUNTING BOLT—oQ:- R

LOCKWASHER W v

——‘\
.

a Removal

1 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.
2 Remove eight blower housing mounting bolts. Remove blower housing.
3 Remove dipstick from tube. Remove tube.
4 Remove sea from engine.
b. Installation

1Install seal in engine.

2 Install tube. Install lockwasher and mounting bolt.

3 Insert dipstick in tube.
4 Install blower housing. Install eight blower housing mounting bolts.

5Install flywheel pulley. Install two lockwashers and two flywheel pulley mounting bolts.
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4-27. STARTER REPLACEMENT

Thistask covers:
a. Testing ¢ . Removal
b. Starter Cable Replacement d. Installation
INITIAL SETUP
Equipment
Condition
Para Conbition Description Tools
[4-8 Engine stopped, power General Mechanic’s Toal Kit,
disconnected, fuel line item 1,[appendix B
disconnected, muffler and
housing removed. Common No. 1 Organizational

Maintenance Automotive
Maintenance and Repair Shop
Equipment, item 2 [appendix Bl

a Testing
1 Insert power cable into 12/24 VOLT INPUT FOR STARTING connection.

2 Set multimeter for voltage test. Connect black lead to skid and red lead to starter cable connection.

3 Hold down starter button S7 and check multimeter display.

4 1f no voltage present, test starter button .

51f 12 volts are present and starter does not turn, replace starter.

6 Disconnect power cable.
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4-27. STARTER REPLACEMENT (CONT)

ﬁ

/ CABLE

<—— INTERNAL TOOTHED WASHER
CABLE NUT

WARNING

To prevent electric shock, make sure power is disconnected from 12/24 VOLT
INPUT FOR STARTING connection before performing this procedure.

bh. Starter Cable Replacment
1 Remove cable nut and internal toothed washer from starter. Remove starter cable.

2 Remove starter cable mounting clamp bolt from blower housing. Remove starter cable mounting clamp
from starter cable.

3 Remove starter cable mounting nut, lockwasher, and flatwasher from switch S7. Remove starter cable.
4 Ingal starter cable on switch S7. Install flatwasher, lockwasher, and starter cable mounting nut.

5 Install starter cable mounting clamp on starter cable. Install starter cable mounting clamp and bolt on
blower housing.

6 Install starter cable on starter. Install internal toothed washer and cable nut on starter.
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4-27. STARTER REPLACEMENT (CONT)

MOUNTING BOLT MOUNTING BOLT

L?CKWASHER

| ,
Ll—-@._l_é_m | | }-—uowsn HOUSING
& L

/s

FLYWHEEL PULLEY

c. Removal

1 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.

2 Remove eight mounting bolts from blower housing. Remove blower housing.

AIR GUIDE COVER

o’ Ae— CABLE
INTERNAL TOOTHED WASHER
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4-27. STARTER REPLACEMENT (CONT)
CAUTION

To prevent damage to cylinder shield and air guide cover, remove air guide
cover slowly.

3 Remove two bolts from air guide cover. Remove air guide cover.
WARNING

To prevent electric shock, make sure power is disconnected from 12/24 VOLT
INPUT FOR STARTING connection before removing cable nut.

4 Remove cable nut and internal toothed washer from starter.

5 Remove cable from starter.

STARTER ’
LOCKWASHER%
OUTSIDE MOUNTING BOLT

NOTE

i

INSIDE MOUNTING BOLT

Inside mounting bolt cannot be removed before starter is removed from en-
gine.

6 Loosen inside mounting bolt.
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4-27. STARTER REPLACEMENT (CONT)
CAUTION

To prevent damage to starter, place hand under starter to catch it as outside
mounting bolt is removed.

7 Remove outside mounting bolt and lockwasher.
8 Remove starter. Remove inside mounting bolt and lockwasher.
d. Installation
1 Insert inside mounting bolt and lockwasher in starter. Install starter.
2 Ingtall outside mounting bolt. Do not tighten.
3 Torque inside mounting bolt to 160 in. 1b(217 Nm).

4 Torque outside mounting bolt to 160 in. Ib (217 Nm).

N\ \?) ~— STARTER
A ea mami =
~I17 @J/ ~— CABLE
INTERNAL TOOTHED WASHERw &
MARL P AP S
VCADLE | e D
5 Install cable on starter.
WARNING

To prevent electric shock, make sure power is disconnected from 12/24 VOLT
INPUT FOR STARTING connection before installing cable nut.

6 Install internal toothed washer and cable nut on starter.
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4-27. STARTER REPLACEMENT (CONT)

AIR GUIDE COVER

7 Install airguide cover. Install two bolts on air guid ecover.

MOUNTING BOLT MOUNTING BOLT

L?KWASH ER
P P\ z

AR — L L) || f—somen wousme
I

STARTER CABLE CLAMP
FLYWHEEL PULLEY ©~—MOUNTIN

8 Install blower housing. Install eight blower housing mounting bolts and starter cable clamp.

9 Install flywheel pulley. Install two lockwashers and two flywheel pulley mounting bolts.

4-75



TM 10-4130-237-14

4-28. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT/REPAIR

Thistask covers:
a. Disassembly b. Assembly
INITIAL SETUP
Equipment
Condition
Para Condition Description Toals
[4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. Shop Eqpt, item 2,

Block of wood
NOTE

Repair of the flywheel and ring gear assembly consists of replacement of
worn or damaged parts.

MOUNTING B8OLT MOUNTING BOLT

| Lockmasnen ‘\Q‘—
LI@_@\T BLOWER HOUSING
&I
FLYWHEEL PULLEY
a Disassembly

1 Remove two flywheel pulley mounting bolts and two lockwashers. Remove flywheel pulley.

2 Remove eight mounting bolts from blower housing. Remove starter cable clamp. Remove blower hous-
ing.
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4-28. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT/REPAIR (CONT)

FLYWHEEL NUT

3 Place a block of wood under flywheel to prevent turning.
CAUTION

To prevent damage to flywheel or crankshaft, be sure to loosen flywheel nut
before attaching puller.

4 Loosen flywheel nut until it is flush with the end of the crankshaft.

5 Loosen flywheel on crankshaft.

FLYWHEEL AND
RING GEAR ASSEMBLY

FLYWHEEL NUT

FLATWASHER

6 Remove flywheel nut and flatwasher.

7 Remove flywheel and ring gear assembly.
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4-28. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT/REPAIR (CONT)

RIVET

RING GEAR —

FLYWHEEL

8 Inspect flywhed for worn keyway. Inspect ring gear for worn or missing teeth.
9 If removing ring gear from flywheel, place assembly on flat surface with ring gear side up.

10 Using centerpunch, mark the center of the four rivets holding the ring gear to the flywheel.

12 Drill out rivets. Clean holes after drilling.
13 Beat flywheel to soften epoxy holding ring gear.

14 Remove ring gear and clean epoxy from flywheel and ring gear.
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4-28. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT/REPAIR (CONT)

FLYWHEEL

>\ LOCKNUT

A4

b. Assembly
1Install ring gear on flywheel,

2 Install four screws and four locknuts.

FLYWHEEL AND
RING GEAR ASSEMBLY

L

FLYWHEEL NUT  KE

W
n

l.A
SRE

-—

FLATWASHER

3Instal key in keyway of flywheel.
4 Ingtall flywheel on crankshaft making sure to aine keyways.

5 Install flatwasher and flywheel nut.

TM 10-4130-237-14
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4-28. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT/REPAIR (CONT)

~E'Il.!§“w'é‘§l

«— BLOCK OF WOOD

6 Place block of wood under flywheel to prevent turning.

7 Torque flywheel nut to 150 ft Ib (203 Nm).

MOUNT ING BOLT MOUNTING BOLT
L?CKWASHER

LJ_@

N STARTER CABLE CLAMP
FLYWHEEL PULLEY :"—MOUNTING BOLT

BLOWER HOUSING

8 Install blower housing. Install eight blower housing mounting bolts and starter cable clamp.

9 Install flywheel pulley. Install two lockwashers and two flywheel pulley mounting bolts.
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4-29. HIGH PRESSURE SWITCH CONTINUITY TEST

Thistask coverstesting only.

INITIAL SETUP
Tools
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. Shop Eqpt, item 2,

le—— MULTIMETER

BLACK LEAD
TOP TERMINAL

4 N7 BOTTOM TERMINAL

1 Prepare multimeter for continuity testing.
2 Place red lead of multimeter to top terminal of switch. Place black lead on bottom terminal of switch.

3 Multimeter should show greater than 1 ohm. If multimeter does not show proper continuity, notify direct
support.
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4-30. LOW PRESSURE SWITCH CONTINUITY TEST

Thistask coverstesting only.

INITIAL SETUP

Equipment

Condition

Para Condition Description Tools

[4-8 Engine stopped, power Common No. 1 Organizationa
disconnected, fuel line Maintenance Automotive
disconnected, muffler and Maintenance and Repair
housing removed. Shop Eqpt, item 2

appendix Bl

| ——— MULTIMETER

’ /\Ku“o

TOP TERMINAL\
BLACK LEAD

BOTTOM TERMINAL

1 Prepare multimeter for continuity testing.

2 Hold red lead of multimeter to top terminal of switch. Place black lead on bottom terminal of switch.

3 Multimeter should show greater than 1 ohm. If multimeter does not show proper continuity, notify direct
support.
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4-31. WATER PUMP REPLACEMENT

Thistask covers:
a. Removal
INITIAL SETUP
Equipment
Condition
Para Condition Description
[4-8 Engine stopped, power
disconnected, fudl line
disconnected, muffler and
housing removed.
Materiad s/Parts

Tape, item 23 [EppENdixE]

b. Installation

Tools

Generad Mechanic’s Tool Kit,

HOSE CLAMP (™

OUTLET HOSE AITTING —-..g

a Removal

1 Pull back insulation on upper hose to expose hose clamp.

2 Loosen hose clamp. Remove hose from outlet hose fitting.

3 Remove outlet hose fitting from water pump.

TM 10-4130-237-14
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4-31. WATER PUMP REPLACEMENT (CONT)

FLATWASHER

LOCKWASHER
MOUNTING NUT—\...s 3

4 Remove two mounting nuts, two lockwashers, two flatwashers, and two bolts.

5 Lift and remove water pump drivebelt.

6 Tilt water pump to expose cover plate.
7 Remove four screws from cover plate.

8 Remove cover plate and thermal switch.
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4-31. WATERPUMP REPLACEMENT (CONT)

HOSE

9 Pull back insulation on lower hose to expose hose clamp.
10 Loosen hose clamp.

11 Remove hose from fittings.

12 Remove water pump from water chiller.

13 Remove fittings.

DRIVE HUB

e
~ \)
T—HEAD SCREW —=-
PULLER HOLE N

@/ ’ \_}ZFACEPLATE

14 Remove two socket-head screws from water pump drive hub.

15 Install one socket—head screw in puller hole in water pump drive hub. Tlghten socket-had screw while
gently tapping on outer part of faceplate.
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4-31. WATERPUMP REPLACEMENT (CONT)

-

~\ |
( @%\MNMP SHAFT
PR\ ZA

@ w FACEPLATE

L

} \ CENTER HUB
|
J

A

—LOCKING KEY

16 Tighten screw and continue tapping until faceplate can be pushed back toward water pump, free of center
hub.

17 Remove center hub and locking key from pump shaft.
18 Remove faceplate from pump shaft.
19 Remove socket-head screw from puller hole.
b. Installation
NOTE
Side of faceplate with three screw holes faces away from pump.

1 Place outer faceplate on water pump shaft against body of water pump.
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4-31. WATER PUMP REPLACEMENT (CONT)

WATER PUMP

FACEPLATE

CENTER HUB ., PUMP SHAFT

)CKET-HEAD SCREW—+®

r ./
!
J
A LOCKING KEY

2 Placelocking key in slot on water pump shaft.
3 Instal center hub on end of water pump shaft in ainement with locking key.
4  While dliding center hub back on water pump shaft, place faceplate loosely on center hub.

5 Push water pump drive hub assembly back against water pump. Adjust to provide clearance of at least
0.010in. (0.25 mm) between assembly and water pump.

6 Install two socket-head screws in faceplate.

%o—— OUTLET HOSE FITTING

Q <« INLET HOSE FITTING
LOWER HOSE

HOSE CLAM

INSULATION

7 Wrap the threads of the water pump inlet and outlet hose fittings with tape.
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4-31. WATER PUMP REPLACEMENT (CONT)
8 Install inlet and outlet hose fittings in waler pump.
9 Position water pump in frame of water chiller.
10 Install lower hose and hose clamp on water pump inlet hose fitting.

11 Tighten hose clamp. pull insulation over hose clamp.

PUMP ENDPLATE

. [/}
. /)S('/\‘ W

. //, AN

-7 )(./w
o p

- . T~ THERMAL SWITCH

F
N
Foo—MOUNTING SCREW

12 Install high temperate thermal switch and cover plate on pump endplate.

13 Install four switch bracket mounting screws.

%/}</ P MOUN-"
UPPER HOSE - / @
INSULATION Y

\/ ’

HOSE CLAMP

OUTLET HOSE
FITTING

3
FLATWASHER
LOCKWASHE R

NUT.
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4-31. WATER PUMP REPLACEMENT (CONT)
14 Install two water pump mounting bolts, two flatwashers, two lockwashers, and two nuts. Do not tighten.
15 Pour potable water into water pump outlet hose fitting to wet impeller,
16 Install upper hose and hose clamp on water pump outlet hose fitting.
17 Tighten hose clamp. Pull insulation over hose clamp.
18 Install and adjust water pump drivebelt (para4-13).

4-32. HIGH TEMPERATURE THERMAL SWITCH REPLACEMENT
This task covers:

a. Testing c. Installation
b. Removal
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler Maintenance and Repair Shop
and housing removed. Eqpt, item 2,[appendix Bl
Materialg/Parts

Solder, item 20,[appendix B

BLACK LEAD
MULTIMETER -—>| i ,
\

\ D\\k\ W 2
RED LEAD-""’\ mﬂ \ ,}\VKTHERMAL SWITCH

WIRE J/
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4-32. HIGH TEMPERATURE THERMAL SWITCH REPLACEMENT (CONT)

a Testing
1 Check that water temperature is below 120°F (49°C).
2 Locate two terminals on back of high temperature thermal switch.

3 Place multimeter red lead on one terminal. Place black lead on other terminal. Multimeter should show
more than 1 ohm.

4 1f multimeter does not show more than 1 ohm, replace switch.

b. Removal

1 Perform steps 1 through 8 of

THERMAL SWITCH

2 Desolder two wires from thermal switch. Remove thermal switch.

c. Installation

1 Instal new thermal switch. Solder two wires to thermal switch terminals.

2 Perform steps 12 through 18 of [paragraph 4-3] Ib.

4-33. RELIEF VALVE REPAIR

Thistask covers:

a. Disassembly c.  Adjustment
b. Assembly
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4-33. RELIEF VALVE REPAIR (CONT)

INITIAL SETUP

Equipment Tools

Condition

Para Condition Description General Mechanic’'s Tool Kit,
item 1,[appeNdiX B

[4-8 Engine stopped, power
disconnected, fuel line Material /Parts
disconnected, muffler and
housing removed. Pail [appendix D

LOCKNUT BONNET RELIEF VALVE SCREW

KET VALVE BODY

Q\

N QS a B
W ; BONNET AS!EMBLY

a. Disassembly

1 Remove bonnet assembly and gasket from valve body.
2 Remove locknut from relief valve screw.
3 Remove relief valve screw through inside of bonnet.

4 Remove O-ring from relief valve screw.
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4-33. RELIEF VALVE REPAIR (CONT)
5 Remove spring, two spring retainers, and valve seat assembly from valve body.
6 Remove seat retainer and valve seat from valve.
7 Inspect all metal parts for wear or damage. Replace as needed.

8 Inspect O—ring and gasket for wear or damage. Replace as needed.

RELIEF VALVE VALVE SEAT
LOCKNUT BONNET SCREW O-RING VALVE/SEAT RETAINER
VALVE
B8ODY
GASKET SPRING

2 BG-G9

MBLY  SPRING SEAT
BONNET ASSEMB RMETAINERS  ASSEMBLY

b. Assembly
1 Install O—ring on relief valve screw.
2 Install relief valve screw through inside of bonnet.
3 Install locknut on relief valve screw.
4 Install valve seat and seat retainer on valve.
5Install valve seat assembly in valve body.
6 Install lower spring retainer in valve body.
7 Install spring and upper spring retainer in valve body.

8 Install gasket and bonnet assembly in valve body.
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4-32. RELIEF VALVE REPAIR (CONT)

RELIEF VALVE VALVE SEAT
LOCKNUT BONNET SCREW ‘O‘/O-RING VALyiAT/RETAINER
VALVE
B8ODY

odme -9

BONNET ASSEMBLY SPRING SEAT ~=
RETAINERS ASSEMBLY

c. Adjustment

1 Loosen locknut on relief valve.

2 Startup water chiller (para 2-6a). Turn START RUN water control to START position. Dispense water
from relief valve into a I-gallon (3.8-iter) pail.

3 Measure time it takes to fill pail. If relief valve is properly adjusted, it should take 10 seconds to fill pail.
4 Turn relief valve screw right to decrease flow. Turn left to increase flow.

5 Adjust until proper flow rate is achieved.

6 Tighten locknut on relief valve, being careful not to disturb adjustment of relief valve screw.
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4-34. LOW TEMPERATURE THERMAL SWITCH TEST

Thistask covers testing only.

INITIAL SETUP

Tools

Equipment

Condition

Para Condition Description Tools
[4-8 Engine stopped, power Common No. 1 Organizatioal

disconnected, fuel line Maintenance Automotive
disconnected, muffler and Mai ntenancg and Repair
housing removed. Shop Eqpt, item 2

RELIEF VALVE WREW
x~ //

\OZ%

1 Check that water supply temperature is above 65°F (18°C).

)
0

2 Locate two wires which run from low temperature thermal switch where they exit skid.

3 Place multimeter red lead on one wire. Place black lead on other wire. Multimeter should show more
than 1 ohm.

4 If multimeter does not show more than 1 ohm, notify direct support to replace switch.
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4-35. VEHICLE RECEPTACLE ASSEMBLY REPLACEMENT

Thistask covers:

a. Testing

b. Removal

INITIAL SETUP

Equipment

Condition

Para Condition Description

Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.

a Testing

c. Installation

Tools

Common No. 10rganizational
Maintenance Automotive
Maintenance and Repair
Shop Eqpt, item 2

Genera Mechanic’s Tool Kit,
item 1,[@ppendix Bl

TM 10-4130-237-14

1 Using multimeter, check power cable for 12 volts. If correct voltage is present, go to step 2. If correct
voltage is not present, obtain correct voltage before going to next step.

2 Connect power cable to 12/24 INPUT FOR STARTING connection.

3 Using multimeter, check back of 12/24 input for starting connection for 12 volts. If correct voltage is not

present replace receptacle.
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4-35. VEHICLE RECEPTACLE ASSEMBLY REPLACEMENT (CONT)

7| e ® d ® L L hongume MOUNTING SCREW
proTTITTITTTTT i eettY T
V pememeoa b} . ':
[ L il ' ;
R B
' L : -
1) ) ‘ :
o L4 ! '
o ' '
4 ‘v o ! v F
Sl : :
'\l - \ ‘
I hy t“' b :
! J ! ’
N ) b
rI...r ...... T ede=d - i
LS ) P
' , '
5 : :
- becacncemenonas - < becwwe- - +
llieo o eolje ° /[

°
-
°

b. Removal

1 Drain engine oil
2 Turn water chiller on its side with vehicle receptacle assembly up.

3 Remove 16 bottom plate mounting screws. Remove bottom plate.

OMPRESSOR= /QQQ\W FLATWASHER
\% A’.— MOUNTING BOLT
W

4 Remove two compressor bracket mounting bolts and two flatwashers. Move compressor aside.
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4-35. VEHICLE RECEPTACLE ASSEMBLY REPLACEMENT (CONT)

MOUNTING BOLT =y
LOCKWASHER =g

CABLE — /
|

VEHICLE
RECEPTACLE
ASSEMBLY

Ve 7

5 Remove cable mounting bolt and lockwasher from vehicle receptacle assembly.

6 Remove cable.

LOCKWASHER
FLATWASHER
N
\ i s =
W MOUNTlNG BOLT
:E {o,.- @

7 Remove four vehicle receptacle assembly mounting bolts, four flatwashers, four lockwashers, and four
nuts.

8 Remove vehicle receptacle assembly.
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4-35. VEHICLE RECEPTACLE ASSEMBLY REPLACEMENT (CONT)

NUT

LOCKWASHER
FLATWASHER

c. Installation
1 Place vehicle receptacle assembly in proper position in skid.

2 Install four mounting bolts, four flatwashers, four lockwashers, and four nuts.

MOUNTING BOLT—

LOCKWASHER ¢

i VEHICLE
WL W RECEPTACLE
i > ASSEMBLY

3Install electric cable in vehicle receptacle assembly.

4 Install lockwasher and cable on mounting bolt. Install mounting bolt.
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4-35. VEHICLE RECEPTACLE ASSEMBLY REPLACEMENT (CONT)

W ~ = MOUNTING 80

5 Aline compressor bracket with mounting holes. Install compressor bracket mounting bolts and flat-

washers.
A ° o ° ° N
- | Satubaadeteiaai "9 | aufutaiaiats | P
] H ' .
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4 'h 1 : ik
il. ' 1
"l n : '
1
| N o ' :
R ¥ PR e d . ’
[ R e ' .
[ m— b
p! . !
§ . i
U0 Tle o &7 slestd— MOUNTING SCREW

4

I

BOTTOM PLATE

6 Install bottom plate Install 16 bottom plate mounting screws.

7 Turn water chiller upright.
8 Adjust compressor drivebelt [para 4-14),

9 Add engine oil [para 3-1).
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4-36. SKID REPAIR

Thistask covers:
a Remova of Carrying Handle b. Installation of Carrying
Handle
INITIAL SETUP
Tools
Equipment
Condition
Para Condition Description Tools
[4-3 Engine stopped, power General Mechanic’s Tool Kit,
disconnected, fuel line item 1,[appendix B|
disconnected, muffler and
housing removed.
NOTE
Repair of the skid consists of replacement of damaged carrying handles.
Z @ L= MULTIMETER
7~
S T—="
CABLE O!
A& -

a Removal of Carry Handles

1 Pull out retaining pin. Leave handle in extended position.

2 Remove retaining pin chain mounting screw and flatwasher.
3 Remove retaining pin assembly.

4 Remove handle retaining screw.

5 Remove handle and spring. Remove spring from end of handle.
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4-35. SKID REPAIR (CONT)

CHAIN a~MOUNTING SCREW

RETAINING SCREW=—u.4

b. Installation of Carrying Handle

1 Insert spring in end of handle.
2 Install handle and spring in skid with retaining screw slot down.
3Install handle retaining screw.

4 With handle in retracted position, insert retaining pin through skid and handle. Handle should now re-
main in retracted position.

5 Ingtall retaining pin chain on skid assembly.

6 Install retaining pin chain flatwasher and mounting screw.
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4-37. TRAILER MOUNTING KIT REPAIR

This task covers:

a. Removal and Disassembly of Load b. Installation and Assembly of
Binders Load Binders
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[4-8 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler Maintenance and Repair
and housing removed. Shop Eqpt, item 2,
append D
NOTE

Repair of the trailer mounting kit consists of replacement of damaged load

binders.
TENSION LEVER
GRAB HOOK /FLATWASHER
A /SPRING
A
- FLATWASHER
BRACKET~—L NUTS S

a. Removal and Disassembly of | oad Binders

1 Release tension on load binder tension lever.

2 Remove two nuts from end of load binder eyebolt.

3 Remove two flatwashers and spring and remove eyebolt from eyebolt bracket.
4 Remove remainder of load binder from cradle.

5 Using punch, disassemble chain links. Disconnect grab hook, load binder, and eyebolt.
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4-37. TRAILER MOUNTING KIT REPAIR (CONT)

TENSION LEVER

T
< b
1 1

GRAB noox—.@ ~ 11/ << ,FLATWASHER

% \/9SPRING

2 +1_~FLATWASHER

EYEBOLT 1
— if

L

v
BRAcKETa'L"’,”V NUTS

b. Installation of | oad Binders

1 Ingtall and fasten chain links between grab hook, load binder, and eyebolt.

2 Release tension on load binder tension lever. Install eyebolt through eyebolt bracket.
3 Install two flatwashers, spring, and two nuts on eyebolt.

4 Tighten tension on load binder tension lever.

5 Tighten nuts on eyebolt as needed to produce desired tension.
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4-38. MODIFIED TRAILER MOUNTING KIT REPAIR

Thistask covert:
a Remova ad Disassembly of Cradle b. Installation and Assembly of Cradle
Equipment
Condition
Para Condition Description Tools
[2-1 Water chiller removed Common No. 1 Organizational

from cradle Maintenance Automotive
Maintenance and Repair
Shop Eqpt, item 2,

NOTE
Repair of the trailer mounting kit consists of replacement of damaged compo-

nents.

BOLT
FLATWASHER

LOCKWASHER
NUT CRADLE

¢

MOUNTING
BOLTS (4)

£

— |

BLOCKS (4)

a. Removal and Diassembly of Cradle

1. Remove four mounting bolts attaching cradle to mounting blocks.

2. Remove cradle from trailer.
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4-38. MODIFIED TRAILER MOUNTING KIT REPAIR (CONT)

8oLT
FLATWASHER

LOCKWASHER
NUT CRAOLE

o

\ 3
\——Q:B\L‘// AN

N
MOUNTING
BOLTS (4) -
MOUNTING _/} &
BLOCKS (4) .

b. Installation of Cradle
1. Place cradle on mounting blocks.
2. Attach cradle with four mounting bolts, flatwashers and lockwashers to mounting blocks.
4-39. SUPPORT KIT REPAIR

Thistask covers:

a. Repair of Fuel Hose/Replacement of Fuel Filter b. Repair of Water Hose
or Primer Bulb

INITIAL SETUP
Tools

General Mechanic’s Tool Kit, item 1,
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4-39. SUPPORT KIT REPAIR (CONT)

FUEL FILTER

DLt e et

s
\.

. - . _
Q—a:ﬂ{@?n:o F—¢ (E@iLC:—
| N\
FUEL HOSE PRIMER BULB SPRING CLAMP

a Repair of Fuel Hose/Replacement of Fuel Filter or Primer Bulb

1 Remove spring clamps. Remove fuel hose, fuel filter, or primer bulb.

2 Install new fuel filter or primer bulb. Replace fuel hose with bulk hose.

3 Install spring clamps.

HOSE CLAMP

T - ‘ A

COUPLING HALF

b. Repair of Water Hose

1 Loosen hose clamp. Remove quick-disconnect coupling half from hose.
2 Remove hose clamp. Place hose clamp on new hose section.
3 Install quick-disconnect coupling half in new hose.

4 Install hose clamp over quick--disconnect coupling half.
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Section VI. PREPARATION FOR STORAGE OR SHIPMENT

4-40. STORAGE AND SHIPMENT INSTRUCTIONS

TO0G

/DISPENSE NOZZLE

LE SWITCH S3/{ ~
A
NS -
N WARM IN HOSE
START RUN WATER CONTROL” Q
COOL RECIRCULATE HOSE J+=—NONTOXIC ANTIFREEZE
Disconnect warm in and cool recirculate hoses from water storage tank. Place end of warm in hose in
container of nontoxic antifreeze (item 2, [appendix E).
Start up engine [para2-6h).
Open dispense nozzle.
When antifreeze begins to run horn nozzle and cool recirculate hose, hold toggle switch S3 in STOP po-

sition until engine stops, then release. Place START RUN water control in START position.
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4-40. STORAGE AND SHIPMENT INSTRUCTIONS (CONT)

— Q. B

‘OB ™

O ? % /
= 5

5 Disconnect fuel line from chiller and from fuel supply. Cover ends of fuel line to prevent entrance of
debris.

6 Start engine (para 2-6&). Let run until it stops.

AN

QAT

|

L

[ —" h

9 Ub:,.;';;;g A F==27) gﬂ RP %

sTaRTINe [s0nr euasa] U (LD

oo © W
I:C /f
12724 VOLT INPUT | | POWER CABLE

FOR STARTING

CONNECTION

7 If needed, disconnect power cable from 12/24 VOLT INPUT FOR STARTING connection.
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4-40. STORAGE AND SHIPMENT INSTRUCTIONS (CONT)

T O v

\Q’ W Wﬁﬂﬁm IN HOSE

COOL RECIRCULATE HOSE L DISPENSE HOSE

8 Remove warm in hose from water chiller and antifreeze container. Remove cool dispense and cool recir-
culate hoses from water chiller.

A

[ 1%

2 o8 B e

- RELEASE TAB /

OiL DRAIN PLUG”
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4-40. STORAGE AND SHIPMENT INSTRUCTIONS (CONT)
9 Drain all hoses. Cover hose ends to prevent entrance of debris.
10 With engine still warm, place oil drain pan (Bppendix D) under OIL DRAIN.
11 Press release tab, pull plug, and let oil drain. Install plug. Discard waste oil.

12 Pull out dipstick. Fill engine with 3.5 pints (1 .65 liters) of oil (MIL-L-46152, item 10, [appendix F)
through tube. Reinstall dipstick.

e MUFFLER

............

To prevent bums, DO NOT try to remove muffler until it cools down.

13 Remove muffler.

14 Place hoses, dispense nozzle, fuel line, and muffler in support kit duffle bag.
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4-40. STORAGE AND SHIPMENT INSTRUCTIONS (CONT)

15 Remove spark plugs and pour 1 oz (30 cc) of oil (MIL-L-46152, item E) into each cylin-
der. Crank slowly to distribute ail. Install two spark plugs.

TOP ACCESS DOOR ~_ A
SN

SIDE ACCESS DOOR\ )

~ SHIPPING PLUG

N

- p-

GRILL

16 Clean all debris from grills.

17 Close and fasten top and side access doors.
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4-40. STORAGE AND SHIPMENT INSTRUCTIONS (CONT)
18 Insert shipping plugs in water openings and secure in place.
19 If water chiller is mounted on trailer, disconnect two load binders.

20 Pull out four retaining pins. Pull out four carrying handles.
_WARNING

To prevent personal injury, four persons required to lift water chiller.
21 If mounted on trailer, slide water chiller out of trailer mounting kit.
22 Place water chiller in shipping container.
23 Place support kit components in shipping container.
4-41. ADMINISTRATIVE STORAGE

a. Storage Length and Readiness. Placement of equipment in administrative storage should be for short periods of
time (1 to 45 days) when a shortage of maintenance efforts exists. Items should be in mission readiness within 24 hours or
within the time factors as determined by the directing authority. During the storage period, appropriate maintenance re-
cords will be kept.

b. Prior to Placing Unit in Storage. Before placing equipment in administrative storage, perform the next monthly/
quarterly preventive maintenance checks and services. All shortcomings and deficiencies should be corrected, and all
Modification Work Orders (MWOs) should be applied.

C. Storage Site Selection. Inside storage is preferred for items selected for administrative storage. If inside storage is
not available, the sites selected should provide required protection from the elements and allow access for visual inspection
when applicable.
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CHAPTER 5
DIRECT SUPPORT MAINTENANCE

Section L DIRECT SUPPORT TROUBLESHOOTING

Para Para

General ... B-1]
Section I1. DIRECT SUPPORT MAINTENANCE PROCEDURES

General ... 5-2 Compressor Replacement . . ... ...... [65-17
Carburetor Repair .. ................. Compressor Repair . ................. [5-18
Starter Repair ....................... 5-4 Filter Drier Replacement . . . . ... ... .. [5-19
Cylinder Heads Replacement . . . ... .. [5-§ Water SystemLeak Test. .. ............ [5-20
Cylinder Block Assembly Replacement . [5-6 Water Pump Repair . ................. 527
Refrigeration System Leak-Test . . . . .. 5-1 Evaporator Replacement . . . ........... 5-22
Refrigeration System Pressure Test . . . [5-8 Relief Vave Replacement............ [5-23
Refrigeration System Service . . . ... .. 5-9 Thermostatic Valve Replacement . . . . . [5-24
Compressor Suction Hose Replacement .. [E-10 Thermostatic Valve Repair . . . ........ [5-25)
Compressor Discharge Hose Replacemen{5-11 Ball Valve Assembly Replacement . . . [2=20
High Pressure Switch Replacement [5-12 Low Temperature Thermal Switch
Low Pressure Switch Replacement . . . [5-13 Replacement . ..................... [5-217
Condenser Replacement .. ............ [5-14 Trailer Mounting Kit Installation . . . . . [5-28
Pressure Relief Valve Replacement . . . . . 5-13 Modified Trailer Mounting Kit
Expansion Valve Replacement . ... .. ... [5-16 Installation . . . . ... ... .../ [5-29

Section |. TROUBLESHOOTING

5-1. GENERAL.[Tahle 5-1], Troubleshooting, lists common malfunctions which may be found during normal op-
eration or during an inspection, check procedure, or scheduled testing. Perform the tests/inspections and corrective actions
in order listed. This manual cannot list all malfunctions that may occur or list al tests/inspections and corrective actions.
If a malfunction occurs that is not listed or covered in corrective action, notify your supervisor.
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Table 5-1. Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. ENGINE STOPS SUDDENLY.
Step 1. Test high and low pressure switch assemblies for continuity[(para 4-29 and 4-30).
Replace switch[(para 5-12 or 5-13).
Step 2. Test low temperature thermal switch for continuity [(para 4-34).
Replace switch[(para 5-27).
2. WATER LEAKS FROM FOAMED-IN SECTION OF SKID.
Step 1. Check for cracked evaporator.
Replace evaporator [(para 5-29).
Step 2. Check for leak at thermostatic valve.
Replace thermostatic valvel(para 5-24).
Step 3. Check for leaking ball valve.
Replace ball valvel(para 5-26).
3. ENGINE SMOKES EXCESSIVELY OR LEAKS OIL.
Step 1. Test of engine assembly [para 4-19).
Replace cylinder block assembly [(para 5-6).
Step 2. Check cylinder block assembly for cracks.
Replace cylinder block assembly[(para 5-6).

Step 3. Check cylinder block for leaking seals and gaskets.

Replace cylinder block assembly[(para 5-6).
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Section |1. DIRECT SUPPORT MAINTENANCE PROCEDURES
5-2. GENERAL

a Scope. This section contains direct support maintenance instructions authorized by the Maintenance Allocation
Chart (MAC)[(appendix B, and by the source, maintenance, and recoverability (SMR) coded items to support the water
chiller.

b. Equipment _Conditions. Unless otherwise specified, perform all maintenance under the following conditions:

e Water chiller shut down.
WARNING

To prevent electric shock, be very careful when disconnecting power from
12/24 VOLT INPUT FOR STARTING connection.

e Power cable disconnected from 12/24 VOLT INPUT FOR STARTING connection.
WARNING

Fuel is flammable. To prevent fire or explosion, DO NOT bring sparks or
open flame near fuel line.

e Fuel line disconnected.
e Exhaust muffler and housing removed.
After performing maintenance

e Install housing (para4-9) and exhaust muffler (para4-18).

e If needed, reconnect power cable to 12/24 VOLT INPUT FOR STARTING connection.
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5-3. CARBURETOR REPAIR

This task covers:

a. Disassembly c. Assembly
b. Servicing
INITIAL SETUP
Equipment
Condition
Para Condition Descripion Tools
Engine stopped, power General Mechanic's Toal Kit,
disconnected, fuel line item 1,[appendix Bl

disconnected, muffler
and housing removed.

4-20 Air cleaner elements Solvent, item 21[appendix H
removed.

Carburetor removed.

NOTE

During disassembly of the carburetor, parts should be inspected for wear and
damage. Replace any worn or damaged parts. Replace all gaskets.

FUEL PUMP ASSEMBLY

MOUNTING SCREW

T~ CARBURETOR

a. Disassembly

Remove three fuel pump mounting screws. Remove fuel pump assembly from carburetor.
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5-3. CARBURETOR REPAIR (CONT)

DAMPING DIAPHRAGM

GASKET

To prevent damage to damping diaphragm, be very careful when separating
it from pump body.

2  Carefully separate damping diaphragm from pump body. Separate cover, gasket, and damping dia-
phragm. Discard gasket.

VALVE SPRINGS

am

DIAPHRAGM

: %, -_— /
PUMP BODY WJ/ . /X’&p
S PUMP SPRING

3 Separate diaphragm frpm pump body. Inspect diaphragm for punctures, wrinkles, and wear. Discard if
damaged.

4 Inspect valve springs, pump spring, and cup for damage or distortion. Discard if damaged or distorted.
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5-3. CARBURETOR REPAIR (CONT)

FIXED JET MODELS

— \_~ O | ¥ 2 NEEDLE VALVE
O s \ m—— ‘/
M/‘T &"—IDLE VALVE
JET PLUG

5 Removeidle vave.

6  For models with needle valve, remove needle valve For models with fixed jet, remove plug and jet.

MOUNTING SCREW ——u___ o

UPPER CARBURETOR ASSEMBLY

LOWER CARBURETOR ASSEMBLY
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5-3. CARBURETOR REPAIR (CONT)

WARNING

Carburetor may contain some fuel. To prevent possible fire or explosion, DO
NOT bring sparks or open flame near carburetor.

7  Remove choke rod mounting screw and spring. Remove choke rod from choke shaft. Note hole from
which rod is removed

8  Remove four upper carburetor assembly mounting screws. Remove upper carburetor assembly from
lower carburetor assembly.

UPPER CARBURETOR ASSEMBLY

' G‘w’.——q—FLﬁi\? HINGE PIN
—
o D o GASKET

9  Turn upper carburetor assembly upside down.
10 Remove float hinge pin. Remove float with fuel inlet valve.
11 Remove fuel inlet valve from float.

12 Remove gasket from upper carburetor assembly.
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5-3.

5-8

CARBURETOR REPAIR (CONT)

’-—scnew

Q—cﬂoxe VALVE

<——— UPPER CARBURETOR ASSEMBLY

CHOKE SHAFT

—

13 Remove two screws from choke valve. Remove choke valve from upper carburetor assembly and side
choke shaft out.

THROTTLE SHAFT LOWER CARBURETOR ASSEMBLY

)

e
|
dD/maorﬂ.E VALVE
T

14 Remove screw from throttle valve. Remove throttle valve from lower carburetor assembly and slide
throttle shaft out.
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5-3. CARBURETOR REPAIR (CONT)

b. Servicing

_WARNING

e Solvent may cause toxic fumes. To prevent personal injury, work only in
well ventilated area. DO NOT breathe fumes for a long time.

e Solventisflammable. To prevent from or explosion, DO NOT bring open
flame or sparks near solvent.

CAUTION

To prevent damage to rubber seals, foam seals, and nylon parts, DO NOT
expose them to solvent.

1 Clean all metal carburetor parts using solvent (item 21[appendix E).

2 Inspect al parts for wear and damage.

LOWER CARBURETOR ASSEMBLY
THROTTLE SHAFT

f.{\/mnorne VALVE

t

= SCREW
c. Assembly

1  Slide throttle shaft into place on lower carburetor assembly. Insert throttle valve in shaft and aline
screw holes. Install screw on shaft and valve.
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5-3. CARBURETOR REPAIR (CONT)

o———SCREW

CHOKE VALVE

2 Slide choke shaft into place on upper carburetor assembly. Place choke valve on shaft and aline screw
holes. Install two screws on shaft and valve.

T
s |
FLOAT HINGE ’lN/ Mj

UPPER CARBURETOR ASSEMBLY

3  Install new gasket on upper carburetor assembly.

4 Install fuel inlet valve on float.
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5-3. CARBURETOR REPAIR (CONT)

5 Ingall float Install float hinge pin.

FLOAT

— UPPER CARBURETOR ASSEMBLY

FUEL INLET VALVE

NOTE
Make sure fuel inlet valve isin seat on upper carburetor assembly.

6  Check that float is parallel to upper carburetor assembly. If it is not parallel, adjust float level.

To prevent damage to float, DO NOT press down on float to adjust float
level.

7 Adjust float level as needed by bending tang.
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5-3. CARBURETOR REPAIR (CONT)

UPPER CARBURETOR usmawﬂ"”oummc SCREW

ET AANNEL © =
il MIVWE RO

NS

[ F=Omstuy . R
P =

Ld f =
JET PLUG NEEDLE VALVE
CHOKE ROD “CHOKE ROD
MOUNTING SCREW
8 Install upper carburetor assembly on lower carburetor assembly. Install four upper carburetor assembly

mounting screws.

9 Install choke rod in correct hole in choke shaft. Install choke rod mounting screw and spring.

10 Install idle valve.

11 For models with needle valve, install needle valve. For models with fixed jet, install jet and plug.

)
S 1N.N2

NS
N/ D

S\ PUMP BODY

DAMPING DIAPHRAGM
COVER

I
MOUNTING SCREW

GA‘SKET

12 Assemble cover, gasket, and damping digphragm. Install on pump body. Insert three mounting screws.
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5-3. CARBURETOR REPAIR (CONT)

VALVE SPRINGS

PUMP BODY / (x
/ ;

“DIAPHRAGM

PUMP SPRING
MOUNTING SCREW

13 Place two valve springs, diaphragm, cup, pump spring, and pump body on carburetor. Tighten three
mounting screws in staggered sequence.

14 Install carburetor on manifold assembly [(para 4-27).
15 Ingstall air cleaner elements on carburetor [([para 4-20).
54. STARTER REPAIR

This task covers:

a. Disassembly b. Assembly

INITIAL SETUP

Equipment

Condition

Para Condition Description Tools

[5-2 Engine stopped, power Common No. 1 Organizational
disconnected, fuel line Maintenance Automotive
disconnected, muffler Maintenance and Repair Shop
and housing removed. Equipment, item 2,[appendix Bl

Starter removed. Master Mechanic's Tool Kit,

item 4,[appendix Bl
Materialg/Parts

Engine oil, item 10,[appendix El
Sandpaper, item 12,[appendix El
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5-4.

STARTER REPAIR (CONT)

PLASTIC CAP STARTER

BTARTER DRIVE CAP

M
\(H\\T\\
8 2RATIAN

a. Disassembly

5-14

CAUTION

To prevent damage to starter, DO NOT clamp motor shell in avise or strike
with hammer.

1 Clamp starter drive cap in a vise.

2 Pry plastic cap from starter.

STARTER THRU BOLT /

ARMATURE SHAFT

CLUTCH

RETURN SPRING \
DRIVE CAP
RETAINER \ ‘—LOCKWASHER
¥%%—— MOUNTING BOLT
ROLL PIN-———OE \
PINION GEAR
SPRING CUP

3 Drive roll pin from armature shaft.

4 Pry off retainer. Remove return spring.



TM 10-4130-237-14

5-4. STARTER REPAIR (CONT)
5 Pry off spring cup, pinion gear, and clutch. Remove from vise.
6 Remove two drive cap mounting bolts end lockwashers. Remove drive cap.

7 Remove two starter thru bolts.

SHELL—"1

ARMATURE

8  Hold armature down and slide shell up and off.

END CAP ASSEMBLY ARMATURE

~NER. A=

s~ 5 o) =
Pa 2o ——720

meet Ny (AL
TS &)
B a
-\ \

N .~

9 Remove end cap assembly from armature.
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5-4. STARTER REPAIR (CONT)
CAUTION

e To prevent internal damage to parts, DO NOT soak armature, end cap, or
housing assembly in cleaning solvent or cleaning solution.

e To prevent fast brush wear, DO NOT use emery cloth in place of sandpaper.

10 Using fine sandpaper, clean all dirt and corrosion from armature, end cap, and shell assembly.

THIN STEEL BLADE TEST LAMP PROBE COMMUTATOR RISER BAR

o
/4"‘;,/!" i

S— ) _‘-.

(R o \
TR
TURE GROWLER d

11 Place armature in growler and hold a thin steel blade parallel to the core and just above it. Slowly ro-
tate armature in growler. If blade vibrates and is attracted to core, replace armature.

12 Connect test lamp probes to armature and each commutator riser bar. If test lights come on, armature
is grounded and needs to be replaced.

13 Inspect end cap assembly for cracks, breaks in brush wires, and loose brush wire-mounting screws.

N ——]

~ — = le———BRUSH

14 Measure brush length. If brushes are 1/8 in. (1/3 cm) or less in length, replace them.
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5-4. STARTER REPAIR (CONT)

END CAP ASSEMBLY ARMATURE

BRUSHE

b. Assembly
1 Install brush springs and brushes in end cap assembly.
2 Using engine oil (MIL-L-46152), lubricate end cap bearing.

3  Install armature in end cap assembly.

R

(Y

‘”/ /ARMATURE

@)

SHELL

b

18

/—'%nm CAP ASSEMBLY

4  Hold armature down and slide motor shell on. Aline marks on shell and end cap assembly.

5-17



TM 10-4130-237-14

5-4. STARTER REPAIR (CONT)

STARTER THRU BOLT—/

ARMATURE SHAFT
CLUTC\ '
RETURN SPRING . DRIVE CAP
RETAINER (‘—Locxvususn
ROLL PIN ~——MOUNTING BOLT
PINION GEAR
PLASTIC CAP
SPRING CUP

5 Instal drive cap over end of armature.

6 Install and hand-tighten starter motor thru bolts.

7  Torque thru boltsto 45 to 55 in. Ib (5.1 to 6.2 Nm).

8 Install two drive cap mounting bolts and two lockwashers.

9 Install clutch and pinion gear with beveled edge of gear away from starter.

10 Install spring cup.

11 Instal return spring.

12 Instal retainer.

13 Instdl roll pin to armature shaft.

14 Instal plastic cap on starter assembly. Cap should lock in position when properly assembled.

15 Instal starter [para4-27).
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5-5. CYLINDER HEADS REPLACEMENT

Thistask covers:
a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition _Description Tools
[5-2 Engine stopped, power Master Mechanic’s Tool Kit,
disconnected, fuel line item 4,[appendix Bl
disconnected, muffler
and housing removed.
[4-23 Starter panel assembly
removed. Sealing compound, item 18,
[appendix H

CYLINDER

S T——— AIR GUIDE COVER

MOUNTING BOLT CYLINDER SHIELD

MOUNTING BOLT

a. Removal of Right Cylinder

1 Remove two back air guide cover mounting bolts. Remove cylinder shield mounting bolt. Remove air
guide cover and cylinder shield.

2 Remove spark plud{para4-24).
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5-5. CYLINDER HEADS REPLACEMENT (CONT)

CAUTION

Cylinder head bolts are of two different lengths. To prevent damage to en-
gine during reinstallation, note position of different length bolts. Long bolts
are used in exhaust valve area

3 Remove nine cylinder head bolts. Remove cylinder head.

4  Remove al head gasket material from cylinder head and engine.

5 Remove dl carbon or foreign material from cylinder head and engine, being careful not to scratch sur-
face.

1 Place new cylinder head gasket on cylinder head assembly.
2 Place new cylinder head assembly on engine.

3 Apply sealing compound (MIL-S-22473) to bolt threads. Install nine cylinder head bolts and hand-
tighten.
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5-5. CYLINDER HEADS REPLACEMENT (CONT)

CYLINDER
SHIELD

\‘\ @
o)

\AIR GUIDE COVER \Egj// WV

MOUNTING BOLT
CYLINDER SHIELD
MOUNTING BOLT

5 Install air guide cover and cylinder shield. Install two back air guide cover mounting bolts and cylinder
shield mounting bolt.

6 Ingtal starter panel assembly (para 4-23).
7 Install spark plug [para4-24).
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5-5. CYLINDER HEADS REPLACEMENT (CONT)

AIR GUIDE COVER
CYLINDER SHIELD /

o rers
V%MQJ)
cquDenGs:(;Eéo W\ J,
MOUNTIN ﬂ% "@ G\%
DN =y é% )

vy
W %«Moummc BOLT

| c——

c. Removal of Left Cylinder Head

1 Remove four air guide cover mounting bolts. Remove cylinder shield mounting bolt. Remove air guide
cover and cylinder shield.

2  Remove spark plud (para 4-24).

CYLINDER HEAD

Cylinder head bolts are of two different lengths. To prevent damage to en-
gine during reinstallation, note position of different length bolts. Long bolts
are used in exhaust valve area.
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5-5. CYLINDER HEADS REPLACEMENT (CONT)

3 Remove nine cylinder head bolts, Remove cylinder head.
4  Remove al head gasket material from cylinder head and engine.

5 Remove al carbon or foreign material from cylinder head and engine, being careful not to scratch sur-
face.

d. Installation of Left Cylinder Head
1  Place new cylinder head gasket on cylinder head assembly.
2  Place new cylinder head assembly on engine.

3 Apply sealing compound (MIL-S-22473) to bolt threads. Install nine cylinder head bolts and hand-
tighten.

4  Torque cylinder head boltsto 160 in. Ib (18.1 Nm) following torque pattern above.

5 Install air guide cover and cylinder shield. Install four air guide cover mounting bolts and cylinder
shield mounting bolt.

6 Instal spark plud(para4-24).
5-6. CYLINDER BLOCK ASSEMBLY REPLACEMENT

Thistask covers:
a. Removal b. Installation
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5-6.
INITIAL SETUP
Tools

Master Mechanic’'s Tool Kit, item 4,

Equipment
Condition
Para Condition Description

[5-2 Engine stopped, power
disconnected, fuel line
disconnected, muffler
and housing removed.

[4-19] Engine assembly removed.

[4-195 Fan assembly removed.

[4-1¢ Pulley drive assembly
removed (applicable to
water chillers Model
LCW-2685 only)

[4=17 Centrifugal clutch
removed (applicable to
water chillers, Model
LCC-2685 only)

[4-26 Dipstick and tube

assembly removed.
NUT
GOVERNOR SHAFT
FRONT SHIELD
a  Removal

CYLINDER BLOCK ASSEMBLY REPLACEMENT (CONT)

Personnel Required
Two to lift engine.

Equipment
Condition

Para

[4-22

55

FLATWASHER

\l

0

~L

1 Remove governor shaft lever nut and flatwasher.

5-24

Condition Description

Carburetor removed.

Intake manifold
assembly removed.

Cylinder head
assemblies removed.

Starter removed.

Armature group
removed.

Flywheel and ring
gear assembly
removed.

Exhaust system
removed.

S ————GOVERNOR SHAFT LEVER

MOUNTING BOLT

[

)| G
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5-6. CYLINDER BLOCK ASSEMBLY REPLACEMENT (CONT)

2 Remove governor shaft lever.

3 Remove four front shield mounting bolts. Remove front shield

BREATHER WA MOUNTING 80!
ASSEMBLY o i
BREATHER
AIR GUIDE — L% % |\ ASSEMBLY
_g?’ IR N
. Y ¥y LK s
= e

4  Remove two breather assembly mounting bolts from right cylinder. Remove breather assembly and air

guide.
5  Remove two breather assembly mounting bolts from left cylinder. Remove breather assembly and air
guide.
MOUNTING BOLT \
ENGINE BASE —.

WARNING

Due to weight of equipment two persons required for next step to prevent
injury and damage to equipment.

6  Turn engine assembly upside down.
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5-6. CYLINDER BLOCK ASSEMBLY REPLACEMENT (CONT)

7  Remove four engine base mounting bolts and four flatwashers. Remove engine base. Remove gasket.

b. Installation

1 Install engine base and gasket on cylinder block assembly. Reinstall four engine base mounting bolts
and four flatwashers.

BREATHER
ASSEMBLY

 o— MOUNTING BOLT

BREATHER
ASSEMBLY

AIR GUIDE

WARNING

Due to weight of equipment two persons required for next step to prevent
injury and damage to equipment.

2  Turn engine assembly rightside up.
3 Install breather assembly and air guide on right cylinder. Install two breather assembly mounting bolts.

4  Instal breather assembly and air guide on Ieft cylinder. Install two breather assembly mounting bolts.

GOVERNOR SHAFT LEVER
FLATWASHER

NUT

GOVERNOR SHAFT

5 Ingtal governor shaft lever. Rotate lever left as far asit will go. Hold lever in this position and rotate
governor shaft |eft as far asit will go.
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5-6. CYLINDER BLOCK ASSEMBLY REPLACEMENT (CONT)

6 Install governor shaft lever nut and flatwasher. Torque locknut to 100 in.Ib (11.3 Nm).
7  Install front shield. Install four front shield mounting bolts.

8 Install exhaust manifold assembly (pm 4-18).

©

Install flywheel and ring gear assemblyl(para 4-28). DO NOT install blower housing.
10 Install armature group (para 4-25). DO NOT install blower housing.
11 Ingtall starter [(para 4-27).
12 Install cylinder head assemblies[{para 5-5).
13 Install intake manifold assembly [(para 4-22).
14 Install carburetor assembly [para 4-Z7).
15 |Install dipstick and tube assembly[{para 4-26).
16 Install pulley drive assembly (applicable to water chillers, Model LCW-2685) [para 4-16).
16.1 Install centrifugal clutch (applicable to water chillers, Model LCC-2685 only) [para 4=17).
17 Instal fan assembly [(para 4-15).
18 Install engine assembly [[para 4-19).
5-7. REFRIGERATION SYSTEM LEAK-TEST

This task covers:

a. Genera Instructions c. Soap Solution Method
b. Electronic Gas Detector Method

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
52 Engine stopped power Refrigeration Unit Semite Tool

disconnected, fuel line KiL item 5,[appendix Bl
disconnected, muffler and
housing removed.
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5-7. REFRIGERATION SYSTEM LEAK-TEST (CONT)
Materials/Parts

Liquid detergent, item 6,

R-12 Refrigerant, item 15,

a  Genera Instructions. After repair or replacement of any refrigeration system component, the system must be
thoroughly leak-tested before it is recharged with refrigerant. Leak-testing is also a method of troubleshooting when a

system has lost al or part of its refrigerant charge. There are two methods of |eak-testing: the electronic gas detector
method and the soap solution method.

b.  Elecronic Gas Detector Method. The electronic gas detector is sensitive to a small amount of gas, making it

able to detect small leaks. However, due to rapid dispersion of gas, it may be hard to pinpoint large leaks. The detector
must be used in a well-ventilated but draft-free area.

MANIFOLD GAGE

DISCHARGE SERVICE PORT

g}_:—’j VN K

= U/ |

MANIFOLD VALVE

SUCTION SERVICE PORT

1  Remove caps from two compressor service ports.
2 Close manifold valves.

NOTE
e DO NOT tighten hose connections.
e Hose on compound gage side of manifold is suction hose.

® Hose on high pressure gage side of manifold is discharge hose.
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5-7. REFRIGERATION SYSTEM LEAK-TEST (CONT)

3 Connect manifold discharge hose to D (discharge) service port.

4 Connect manifold suction hose to S (suction) service port.

DISCHARGE SERVICE PORT

MANIFOLD GAGE

MANIFOLD VALVE

[4
SUCTION SERVICE PORT REFRIGERANT DRU

WARNING

e  Liquid refrigerant under pressure may cause injury to skin or eyes. Wear
thermal protective gloves and goggles where skin or eye contact is possible.

e  Contact of refrigerant with hot surface or flame creates toxic gas. Keep open
flame and hot surfaces away from refrigerant.

5 Connect refrigerant drum to center hose connection of charging manifold. Open drum valve.
6 Partialy open manifold valves. Allow gas to escape at service ports to purge service lines.
7 After two or three seconds, tighten service port hose connections.

8 Allow gas to flow into system. Gages should show equal pressure.

9 Turn on leak detector and hold probe near refrigeration system.
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5-7. REFRIGERATION SYSTEM LEAK-TEST (CONT)

10 Move probe slowly over entire system. If any leaks are present, it will make a beeping sound. The
nearer to a leak the probe is held, the more rapid the beeps will become.

11 If aleak is found, discharge system (aram 5-9). Tighten fitting or replace defective component as
needed.

12 If no leaks are found, evacuate and charge refrigeration system [para 5-9).

c. Soap Solution Method. In this method, liquid detergent mixed with water is brushed onto possible leak points.
Bubbles will form in the solution where gas is escaping.

1  Pressurize system with refrigerant gas (subpara b, steps 1 thru 8).
2  Dilute liquid soap with small amount of water.

3 Using small brush, coat system with soap solution.

4 |If leak is present, bubbles will appear in soap solution.

5 Rinse off soap solution with clear water after test is complete.

6 If leak was found, discharge system (para 5-9]. Tighten fitting or replace defective component as
needed.

7 If no leaks were found, evacuate and charge refrigeration system [para’5-9).

5-8. REFRIGERATION SYSTEM PRESSURE TEST

This task covers testing only.

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
Engine stopped, power Refrigeration Service Unit Tool

disconnected, fuel line Kit, item 5, [appendix Bl
disconnected, muffler
and housing removed.
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5-8. REFRIGERATION SYSTEM PRESSURE TEST (CONT)

‘ ﬁr’ HIGH PRESSURE
S ' GAGE

SCHARGE SERVICE PORT

SUCTION SERVICE PORT

X/
=’  MANIFOLD VALVE

NOTE

If testing pressure to check high or low pressure switch, engine must be off
for at least 30 minutes before restarting.

1 Remove caps from two compressor service ports.
2  Close two manifold valves.
NOTE

Hose on compound gage side of manifold is suction hose. Hose on high pres-
sure gage side of manifold is discharge hose.

3 Connect manifold discharge hose to D (discharge) service port.

4  Connect manifold suction hose to S (suction) service port.

5  Open manifold valves.

6  Start engine and run for at least 10 minutes while observing gages.

7  High pressure gage should show less than 295 psi (2034 kPa) and low pressure gage should show more
than 35 psi (241 kPa).

8  If high pressure gage shows more than 295 psi (2034 kPa) check condenser for blockage, or refrigera-
tion line or hose for bend or kink.
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5-8. REFRIGERATION SYSTEM PRESSURE TEST (CONT)

9 If low pressure gage shows less than 35 psi (240 kpa), service refrigeration system [para 5-9).

5-9. REFRIGERATION SYSTEM SERVICE

This task covers: )
a.  Discharging c. Charging
b. Evacuation

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
52 Engine stopped, power Refrigeration Unit Service
disconnected, fuel line Tool Kit, item 5,[appendix Bl
disconnected, muffler
and housing removed. Vacuum pump, item 7,[appendix Bl
Recovery and recycling Unit, item 10,
[appendix Bl
Materials/Parts

R-12 refrigerant, item 15,[appendix El

Jran iy ,

RVICE 1Y S+ MANIFOLD

PORT | ! M VALVE
R —C

SUCTION N —CENTER HOSE

a. Discharging
NOTE
e Hose on compound gage side of manifold is suction hose.
e Hose on high pressure gage side of manifold is discharge hose.

1 Remove caps from two service ports on compressor.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

MANIFOLD GAGE

OLD VALVE

2 Close two manifold valves.

3 Connect manifold discharge hose to D (discharge) service port.
4 Connect manifold suction hose to S (suction) service port.

5 Connect hose to center section of manifold.

WARNING

e Liquid refrigerant under pressure may cause injury to skin or eyes. Wear ther-
mal protective gloves and goggles when skin or eye contact is possible.

e  Contact of refrigerant with hot surface or flame creates toxic gas. Keep open
flame and hot surfaces away from refrigerant.

NOTE

¢ Inaccordance with Environmental Protection Agency regulations refrigerants
cannot be discharged into the atmosphere. A refrigerant recovery and recycl-
ing unit must be used whenever discharging the refrigerant system.

e QOperation of the recovery/recycling unit must be by AUTHORIZED
PERSONNEL ONLY.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

6 Connect and operate a recovery/recycling unit in accordance with the manufacturer’s instructions.

DISCHARGE
SERVICE PORT

i
Jsa
/

\JICIA

)

MANIFOLD GAGE

0

s
TS 7ANIAN

QOO
8
S
c
5
S
o

_*__ﬁ
©
&
T
22/
:D J (

RT . P
SUCTION SERVICE PORT VACLILIM PLIME
b. Evacuation
CAUTION

L eak-test the system [para’5-7) before evacuating it. DO NOT evacuate a
leaking system. The vacuum created can cause air, moisture, and dirt to enter
the system.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

NOTE

If any refrigeration system components have been removed or replaced,
install a new filter-drier before evacuating system [para 5-19).

1  Closetwo manifold service valves.
2 Connect hoses from charging manifold to compressor service ports.
3 Connect center manifold hose to vacuum pump.
4 Start vacuum pump.
5 Open charging manifold valves.
NOTE

If gage does not reach 29 in. (74 cm) of mercury, there may be aleak or too
much moisture in the system or a problem with the vacuum pump. Leak-test
the system [para5-7).

6  Runvacuum pump until gage measures at least 29 in. (74 cm) of mercury.

7  Runvacuum pump for about one hour while watching manifold gage. Shut off pump and look at com-
pound gage. Any loss of vacuum over a 15-minute period indicates leakage. If this happens, leak-test

the system [para’5-7).
8  Close charging manifold valves.

9  Disconnect pump from center hose connection.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

1"'T
VACUUM PUMP

4\l

i\~ \\\'
i W,
HF

MANlFOL? GAGE

~‘-‘-Eﬁ§
Ny

MANIFOLD VALVE

D\ .\,

-GS

1%

AN
AN

CAUTION

e  Evacuate system before charging to prevent to prevent moisture buildup. This
prevents freezing in the system.

e Charge the system with reftigerant before operation.
1 Remove caps from two compressor service ports.

2 Close manifold valves.

NOTE
DO NOT tighten hose connections.

3 Connect manifold discharge hose to D (discharge) service port.

4 Connect manifold suction hose to S (suction) service port.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

WARNING

e Liquid refrigerant under pressure may cause injury to skin or eyes. Wear ther-
mal protective gloves and goggles when skin or eye contact is possible.

e  Contact of refrigerant with hot surface or flame creates toxic gas. Keep open
flame and hot surfaces away from refrigerant.

NOTE

¢  Whenever available, use recycled refrigerant for charging the refrigeration
system.

5  Connect refrigerant drum to center hose connection of charging manifold. Open drum valve.
6  Partialy open manifold valves. Allow gas to escape at service ports to purge service lines.
7  After 2 or 3 seconds, tighten two service port hose connections.
8  Allow gasto flow into system. Gages should show equal pressure.
CAUTION

To prevent damage to refrigeration system, make sure manifold suction valve
is closed.

9 Close manifold suction valve.

10 Position drum so that liquid can be used for charging. Some drums must be turned upside down; some
are equipped with a selector valve.

11 Allow liquid refrigerant to flow into system until two manifold gages have stabilized.
12 Close drum vave and manifold discharge valve.

13 Start water chiller [para2-64).

14  Position drum for gas only or turn selector valve to gas only position.

15 Open drum vave. Open manifold suction valve.
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5-9. REFRIGERATION SYSTEM SERVICE (CONT)

16 Add refrigerant until charged with 3.75 Ib (1.7 kg). If no scales available, charge until REFRIGER-
ANT SIGHT GLASS shows clear refrigerant with no bubbles.

17 When system is fully charged, close drum valve and suction valve.

18 Run water chiller for 15 minutes. If operation is normal, quickly disconnect hose from S (suction)

service port

19 Check REFRIGERANT SIGHT GLASS for the following:

CLEAR BUBBLE-FREE LIQUID: Shows that system is fully charged and dry.

GREEN CENTER: Shows that system is fully charged and has acceptable moisture content.

MILKY WHITE OR BUBBLY LIQUID: Shows that system has low charge. Repeat charging proce-

dure.

YELLOW CENTER: Shows that there is too much moisture in the system. Discharge system; replace
filter-drier (para 5-19);evacuate system; and repeat charging procedure.

20 Place toggle switch S3 in STOP position. Disconnect hose from D (discharge) Service port.

21 Install protective caps on two compressor service ports.

5-10. COMPRESSOR SUCTION HOSE REPLACEMENT

This task covers:

a. Removal

INITIAL SETUP

Equipment

Condition N o
Para Condition Description
[5-2 Engine stopped, power

disconnected, fuel line
disconnected, muffler
and housing removed.

5-38

b. Installation

Tools

Master Mechanic’s Tool Kit,
item 4,[appendix Bl
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5-10. COMPRESSOR SUCTION HOSE REPLACEMENT (CONT)

Equipment
Condition
Para Condition Description
[5-9 Refrigeration system
discharged.
e
Ble:
5] __HOLD-DOWN cLaMP
/
SUCTION HOSE dg-:
TIE WRAP lol—TEE FITTING
REFRIGERANT LINE I ﬁ[]
\ [ ] 50
COMPRESSOR guin
(o)
a Removal
1  Cuttiewraps from hose.
2 Remove screw, lockwasher, and hold-down clamp.
3 Remove hose fitting from compressor.
4  Remove hose fitting from tee fitting. Remove hose.
b. Installation

1 |Install hose fitting on tee fitting.
2  Install hose fitting on compressor suction port.
3 Install screw, lockwasher, and hold-down clamp.

4 Move two refrigerant lines back to hose. Install tie wraps around lines and hose.
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5-10. COMPRESSOR SUCTION HOSE REPLACEMT (CONT)

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system (para 5-19).

5 Lesk-test system [(para 5-7).
6  Evacuate system [para’5-9).
7  Charge systeni (para 5-9).
5-11. COMPRESSOR DISCHARGE HOSE REPLACEMENT

This task covers

a. Removal b. Installation

INITIAL SETUP

Equipment
Condition
Para Condition Description Tools
-2 Engine stopped, power Master Mechanic’s Tool Kit,
disconnected, fuel line item 4,[appendix Bl
disconnected, muffler
and housing removed.
Refrigeration system
discharged.
TIE WRAP
S{—TEE FITTING
DISCHARGE HOSE (" B:’[]
Bl
/ S
REFRIGERANT LINE DU
0p
IGNITION WIRE UU
- | N Lb
o U n
\ 1
COMPRESSOR > a
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5-11. COMPRESSOR DISCHARGE HOSE REPLACEMENT (CONT)

a Removal
1

2

3

Cut tie wrap as needed to free refrigerant line.
Remove hose fitting from compressor.

Remove hose fitting from tee fitting.

b. Installation

1

2

5

6

Install hose fitting at tee fitting.
Install hose fitting at compressor discharge service port.
Move refrigerant line and ignition wire back to hose. Install tie wraps around hose and refrigerant line.

NOTE

If any refrigeration system components have been removed or replaced, in-
stall anew filter-drier before evacuating system (para 5-19).

Leak-test system [para 5-7).
Evacuate system [[para 5-9).

Charge system [(para 5-9).

5-12. HIGH PRESSURE SWITCH REPLACEMENT

This task covers
a. Removal

INITIAL SETUP

b. Installation

Tools

Master Mechanic's Tool Kit,
item 4, appedix B

Materia /Parts

Tags item 22Eppendix B
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5-12. HIGH PRESSURE SWITCH REPLACEMENT (CONT)

Equipment
Condition
Para Condition Description
52 Engine stoppeD power
disconnected, fuel line
disconnected, muffler
and housing removed.
[5-9 Refrigeration system
discharged. | uy
! 0 NG
TIE WRAP ..G-d-"TEE FITTI
¥
BANT LINE ) &
REFR'GEnnu‘ T WS E \l(“ Ua
N
SUCTION HOSE /F'r&t@'m i 0
comnesson’%o .o
=20 29 ||
o [ ) [
o]
a. Removal

1  Cut tie wrap from suction hose of compressor.

— <
!
! ~
MOUNTING SCREW ————9

HIGH PRESSURE SWITCH
FLATWASHER/;i\_ — SCREW

2 Remove refrigerant line at tee fitting.

WIRE

70 TR
yd

MOUNTING—>" I

SCREW
NT LINE
FLATWASHER / REFRIGERA

3

3  Remove two screws, two flatwashers, and two wire clamps.

MOUNTING BRACKET
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5-12. HIGH PRESSURE SWITCH REPLACEMENT (CONT)

WARNING

To prevent electric shock, make sure power is disconnected from 12/24 VOLT
INPUT FOR STARTING connection before performing this procdure.

4  Tagthree wires from switch. Remove two screws and three wires.
5  Remove three bracket mounting screws and three flatwashers.
6  Remove mounting bracket from switch.
7  Remove high pressure switch and refrigerant line.
b. Installation
1 Install high pressure switch and refrigerant line.
2 Install mounting bracket three mounting screws, and three flatwashers.
3 Connect three wires to switch. Install two screws. Remove tags.

4 Ingtal two screws, two flatwashers, and two wire clamps around ignition wire and refrigerant line.

TIE WRAP, ) {1

0
0 /REFRIGERANT LINE
“U
SUCTION uoseJ | In _|__—TEE FITTING
=
\ i [l
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5-12. HIGH PRESSURE SWITCH REPLACEMENT (CONT)

5 Instal refrigerant line fitting to tee fitting.

6 Install tie wrap around refrigerant line and suction hose.

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system (para 5-19).

7 Leak-test systen (para 5-7).
8  Evacuate systerr (para 5-9).
9  Charge systenl (para 5-9).
5-13. LOW PRESSURE SWITCH REPLACEMENT

This task covers:

a. Removal b. Installation
Equipment
Condition
Para Condition Description Tools
[5-2 Engine stopped, power Master Mechanic’'s Tool Kit,
disconnected, fuel line item 4,[appendix B

disconnected, muffler
and housing removed.

59 Refrigeration system
discharged.
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5-13. LOW PRESSURE SWITCH REPLACEMENT (CONT)

TIE WRAP FgE ——TEE FITTING

0

DISCHARGE HOSE ~—REFRIGERANT LINE

OO OV

C)C:)?

a Removal
1  Cut tie wrap from discharge hose of compressor.

2 Remove refrigerant line from tee fitting.

LOW PRESSURE SWITCH

3 Tag three wires from switch. Remove two screws and three wires.

4  Remove three bracket mounting screws and three flatwashers.

5-45



TM 10-4130-237-14

5-13. LOW PRESSURE SWITCH REPLACEMENT (CONT)

5  Remove mounting bracket from switch.
6  Removelow pressure switch and refrigerant line.
b. Installation
1 Install new low pressure switch and refrigerant line.
2 Install mounting bracket, three mounting screws, and three flatwashers.
3 Connect three wires to switch. Install two screws. Remove tags.
4  Connect refrigerant line fitting to tee fitting.
5 Install new tie wrap around refrigerant line and discharge hose.
NOTE
If any refrigeration system components have been removed or replaced, in-
stall anew filter-drier before evacuating system (para 5=19).
6  Leak-test systeni (para 5-7).
7  Evacuate systeni (para5-9).
8  Charge systenfi(para 5-9).
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5-14. CONDENSER REPLACEMENT

This task covers:

a. Removal
INITIAL SETUP
Equipment
Condition
Para Condition Description
[5-2 Engine stopped, power
disconnected, fuel line
disconnected, muffler
and housing removed.
[5-9 Refrigeration system
discharged.
[5-15 Pressure relief valve
removed.

TM 10-4130-237-14

b. Installation

Tools

Refrigeration Unit Service Kit,
item 5, [appendix Bl

Materia /Parts

Brazing aloy, item 3, [appendix]
[El

DISCHARGE TEE

1  Remove discharge tee from condenser fitting.

2  Debraze copper tube at elbow fitting.
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5-14. CONDENSER REPLACEMENT (CONT)

CONDENSER —
I@ V Y;
J Il K%

CONDENSER il

MOUNTING . l .

SCREW, ] L *l m

&?g(waasnsa, u / f m

FLATWASHER V . . 4

v .
SKID

Ny

d {
‘E\ \g\ rn Ty TN PLENUM
] 'IMI INTING

GUAS L R RN

SCREW AND

—
\\I |U gl FLATWASHEF
L J m— L p—

|

H
[I

3 Remove eight plenum mounting screws and eight flatwashers.
4 Remove eight condenser mounting screws, eight lockwashers, and eight flatwashers.

5 Lift condenser horn skid base.

b. Installation
1 Install new condenser on skid base and aline mounting holes.
2 Install eight condenser mounting screws, eight lockwashers, and eight flatwashers.
3 Instal eight plenum mounting screws and flatwashers.

4 Braze copper tube onto elbow fitting.

5 Install discharge tee to condenser fitting.

»

Install pressure relief valve (para 5-15).

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system (para 5-19).
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5-14. CONDENSER REPLACEMENT (CONT)

7 Leak-test system [para 5-7).
8 Evacuate system [para 5-9).
9 Charge system [para 5-9).

5-15. PRESSURE RELIEF VALVE REPLACEMENT

This task covers removal and installation.

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[5-2 Engine stopped power Master Mechanic’s Tool Kit,
disconnected, fuel line item 4,[appendix Bl
disconnected, muffler
and housing removed.
[5-9 Refrigeration system

discharged

RESSURE RELIEF VALVE

1 Remove pressure relief valve.

2 Install new pressure relief valve,
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5-15. PRESSURE RELIEF VALVE REPLACEMENT (CONT)

4

5

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system (para 5-19).

Leak-test systenf (para 5-7).
Evacuate system (para 5-9).

Charge systen{ (para 5-9).

5-16. EXPANSION VALVE REPLAY

This task covers:

a. Testing c. Indallation

b. Removal

INITIAL SETUP

Equipment

Condition

Para Condition Description Tools

[5-2 Engine stopped, power Refrigeration Unit Service Tool
disconnected, fuel line Kit, item 5, [appendix Bl
disconnected, muffler
and housing removed.

[5-9 Refrigeration system

5-50
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5-16. EXPANSION VALVE REPLAY (CONT)

a Testing
1 Locate expansion valve bulb on low pressure line between evaporator and compressor.

2 Cut away insulation covering expansion valve bulb being careful not to nick bulb or line.
3 Loosen expansion valve bulb hose clamps.

4 Loosen screws and carefully slide clamps free of expansion valve bulb.

~

~

!

LO/W PRESSURE GAGE

CHARGING MANIFOLD

WO

,’ OIS \[

P i
3/_‘!"‘7

L]
o

. CUP OF ICE

5 Ingtal refrigeration charging manifold and manifold hoses [para 5-9).

6 Start engine [[para 2-6h) and observe pressure gage on low side of charging manifold.
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5-16. EXPANSION VALVE REPLAY (CONT)

7 Insert the expansion valve bulb in a cup of ice.

NOTE

Engine will automatically stop when refrigerant pressure drops below 35 psi
(241 KkPa).

8  Hold toggle switch S-3 in START position to prevent engine from stopping during test.
Again observe pressure gage on low side of charging manifold. Pressure should reduce to about 30 psi

(207 kPa). If pressure does not reduce to this level or falls below 25 psi (172 kPa), the expansion valve
is defective and should be replaced.

10 Stop engine and remove charging manifold and hoses [para 5-9).
11  Carefully dlide clamps upon expansion valve bulb.

12 Tighten screws in expansion valve bulb clamps, ensuring good contact along the entire length of the

bulb.

13 Replace insulation surrounding expansion valve bulb.
b. Removal
1 Drain engine oil [(para 3-1).
2 Cut away insulation from expansion valve bulb.
3 Loosen two clamps from bulb assembly and refrigerant line.

4  Carefully slide clamps down and free of bulb. Cut tie wraps as needed.

Nl ¢ EXPANSION VALVE
: Y LOCATION

— BOTTOM PLATE

. og} MOUNTING SCREW

4 Set water chiller on its side.

5-52



TM 10-4130-237-14

5-16. EXPANSION VALVE REPLAY (CONT)

5 Remove 16 bottom plate mounting screws. Remove bottom plate*

EXPANSION VALVE

%‘ /f-_~f°\ './ |
/e |
T vaoon A |

D=4 /
U' ‘ EXPANSION VALVE BULB

6 Remove tube assembly from expansion valve leading from filter drier.
7  Remove tube assembly from expansion valve leading from evaporator.
8 Remove expansion valve and bulb assembly.

c. Installation
1 Instal new expansion valve and bulb assembly.
2  Install tube assembly at expansion valve leading fkom evaporator.
3  Ingtal tube assembly at expansion valve leading from filter-drier.

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system [para 5-19).

4  Leak-test system [([para 5-7).

5 Ingtall bottom plate. Install 16 bottom plate mounting screws.

5-53



TM 10-4130-237-14

5-16. EXPANSION VALVE REPLAY (CONT)

[@upis BN
DO C

0

—— INSULATION TUBE

=4 ==X
o s s

g
)

1
©
=
A

{

6  Set water chiller on skid base.

7  Carefully slide clamps upon expansion valve bulb. Tighten screws in hose clamps.
8 Ingtall insulation tube on bulb assembly.

9  Add engine oil[(para 3-).

10 Evacuate system [para 5-9).

11 Charge system [para 5-9).
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5-17. COMPRESSOR REPLACEMENT

This task covers:

TM 10-4130-237-14

a. Removal b. Installation
INITIAL SETUP
Equipment
Condition
Para Condition Description Toals
Engine stopped, power disconnected, Master Mechanic’s Tool Kit,
fuel line disconnected, muffler item 4,[appendix Bl
and housing removed
4-14 Compressor drivebelt removed. Common No. 1 Organizational
Maintenance Automotive
Maintenance and Repair Shop
Eqpt, item 2[appendix Bl
[4-19 ] Engine removed Materialg/Parts
5-9 Refrigeration system discharged. Compressor ail, item 11,
[appendix E|
Compressor suction hose removed.
5-11 Compressor discharge hose removed.
J = "~ col
NUTBAR -——"ﬁ"\! \ Hexnuts
(4 per side
COMPRESSOR BRACKET / g )
$KID
FLATWASHER
MOUNTING BOLT
a Removal

1 Remove two compressor bracket mounting bolts, two flatwashers, and nutbar.

2 Remove eight hex nuts, lockwashers and washers securing coil to skid.

3 Lift compressor and bracket frorn skid base.
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5-17. COMPRESSOR REPLACEMENT (CONT)

FLATWASHER

S
COMPRESSOR BRACKET”  \_—

Remove four compressor mounting bolts, four nuts, four flatwashers, and four lockwashers. Remove
bracket.

LOCKWASHER FRONT PLATE SHAFT KEY

S | =

5 Remove hexnut in center of front plate.

NOTE

Some models of the water chiller may be equipped with two front plate
mounting screws. On these models, the compressor mounting bracket must
also be replaced.

6  Remove three front plate mounting screws and three lockwashers.
7  Using puller, remove front plate.

8  Remove shaft key.
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5-17. COMPRESSOR REPLACEMENT (CONT)

EXTERNAL BEARING SNAPRING M\
PULLEY AND BEARING ASSEMBLY A a—.

INTERNAL BEARING SNAPRING BEARING HOUSING
(MODEL LCC-2685,
ONLY)
9  Removeinternal bearing snapring.

10 Remove externa bearing snapring.
11 Using puller, remove pulley and bearing assembly.

NOTE

Water chiller, Model LCC-2685, is equipped with a compressor pulley to
match the new centrifugal clutch. On this model, the bearing is retained in a
bearing housing and attached to the pulley with three screws.

12 On water chiller, Model LCC-2685, remove three screws securing the bearing housing and bearing in

the pulley.
PULLEY AND BEARING ASSEMBLY -
-
H “—__‘

SHAFT
\

ﬁw

UL I T T1]

N =
b. Installation \_4 J—

|
LI I 1 1 1)

1 Drain oil from new compressor. Add 5 oz (148 ml) of this il back to new compressor.

2 Onwater chiller, Model LCC-2685, insert bearing into the bearing housing and secure to the pulley
with three screws.

3 Install pulley and bearing assembly on compressor shaft Make sure assembly is flush with compressor
front housing hub.
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5-17. COMPRESSOR REPLACEMENT (CONT)

4 Install external bearing snapring.

5 Install internal bearing snapring.

6 Install shaft key.

7 Ingtall front plate in alinement with shaft key.

8  Loosely install three mounting screws and three lockwashers in front plate.
9 Ingtall hexnut in center of front plate.

10 Tighten three front plate mounting screws.

COMPRESSOR

FLATWASHER
LOCKWASHER

NUT

COMPRESSOR BRACKET

11  Install compressor on bracket. Install four compressor mounting bolts, four flatwashers, four lock-
washers, and four nuts.

5-58



TM 10-4130-237-14

5-17. COMPRESSOR REPLACEMENT (CONT)

12

13

14

15

16

17

18

19

20

21

Hexnuts
(4 per side)

SKID
FLATWASHER

MOUNTING BOLT

Install compressor and bracket on skid base.
Install two flatwashers, two compressor bracket mounting bolts, and nutbar. Hand-tighten.
Install engine (para 4-19).
Install compressor drivebelt and adjust [para 4-14).
Secure coil with eight hexnuts, lockwashers and washers to skid.
Install suction hose on compressor [para 5-10).
Install discharge hose on compressor [para 5-1 1).
NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system [para 5-19).

Leak-test system [[para 5-7).
Evacuate system [[para 5-9).

Charge system [para 5-9).
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5-18. COMPRESSOR REPAIR

This task covers

a. Remova of Cylinder Head and Valve c. Removal of Shaft Seal
Plate d. Instalation of Shaft Seal
b. Installation of Cylinder Head and
Valve Plate
INITAL SETUP
Equipment
Condition
Para Condition Description Tools
Engine stopped power Master Mechanic’'s Tool Kit,
disconnected, fuel line item 4,[appendix Bl
disconnected, muffler
and housing removed. Materials/Parts
5-17 Compressor removed. Compressor oil, item 11,
[appendix

SERVICE PORT

RETAINING BOLT

L

3 \
CYLINDER HEAD

a Removal of Cylinder Head and Valve Plate

1 Remove two complete service ports.
2 Remove service port O-rings.
3 Remove five cylinder head retaining bolts.

4  Tap lightly on outer edge of cylinder head until it is free of valve plate. Remove cylinder head,
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5-18 COMPRESSOR REPAIR (CONT)

CYLINDER BLOCK ASSEMBLY

GASKETS
/7 /7&,1 \

5  Separate valve plate from cylinder block assembly. Remove valve plate.

CAUTION

To prevent damage to parts, be very careful when scraping off gasket materi-
as.

6  Carefully scrape gasket materials from cylinder block, valve plate, and cylinder head.
7 Inspect parts for damage and replace as needed.

b. Installation of linder Head and Valve Plate

1  Coat new valve plate gasket with clean compressor oil (VV-L-825).

2 Ingal valve plate gasket. Install valve plate.

RETAINING BOLT

—
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5-18. COMPRESSOR REPAIR (CONT)

3 Coat new cylinder head gasket with clean compressor oil (W-L-825).
4  Ingal cylinder head gasket. Install cylinder head.

5 Insert cylinder head retaining bolts and hand-tighten.

6  Torque cylinder head retaining bolts to 22 to 25 ft Ib (30 to 34 Nm) in sequence with torque pattern
above.

7  Install two new service port O-rings.
8  Install two complete service ports.

9  Install compressof (para 5-17).
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5-18. COMPRESSOR REPAIR (CONT)

SHAFT SEAL SEAT SHAFT SEAL O-RING SEAL ASSEMBLY

FELTRING
WITH METAL
RETAINER

SHAFT SEAL SEAT RETAINING SNAPRING

c. Removal of Shaft Seal
1  Remove felting with meta retainer.
2 Remove shaft seal seat retaining snapring.
3  Remove shaft seal sedt.
4  Remove shaft seal O-ring.
5 Remove sedl assembly.
d. Installation of Shaft Sedl
1 Clean seal cavity thoroughly.
CAUTION
To prevent damage to seal, DO NOT touch new seal 1apping surfaces.
2  Coat mating surfaces with clean compressor oil (VV-L-825). Install seal assembly.
3  Coat O-ring with clean compressor oil (VV-L-825).
4  Install O-ring in seal groove.

5 Coat shaft seal seat with clean compressor oil (W-L-825).
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5-18. COMPRESSOR REPAIR (CONT)

6  Install shaft seal seat lightly against seal.
7  Ingtal shaft seal seat retaining snapring.
8 Ingtall feltring with metal retainer.
9  Install compressof (para 5-17).

5-19. FILTER-DRIER REPLACEMENT

This task covers:
a. Removal b. Installation

INITIAL SETUP

Equipment
Condition
Para Condition Description Tools
[5-2 Engine stopped, power Master Mechanic's Tool Kit,
disconnected, fuel line item 4,[appendix Bl
disconnected, muffler
and housing removed.
5-9 Refrigeration system
discharged.
3-1 Engine oil chained.

FILTER-DRIER
LOCATION 9

:
BOTTOM PLATE :\

MOUNTING SCREW

\

\\

..............
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5-19. FILTER-DRIER REPLACEMENT (CONT)

a Removal
1 Set water chiller on its side.

2 Remove 16 bottom plate mounting screws. Remove bottom plate.

CLAMP.

FILTER-DRIER—"*

(&

FILTER—-DRIER FITTING b

3 Remove clamp mounting bolt and lockwasher.
4  Remove filter-drier fittings. Remove filter-drier.
5 Slide clamp off filter-drier.
b. Installation
1 Slide new filter-drier into clamp.
2 Instal clamp mounting bole
3 Instal filter-drier. Connect filter-drier fittings.
4  Install bottom plate. Install 16 bottom plate mounting screws.

5 Set water chiller back on skid base.
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5-19. FILTER-DRIER REPLACEMENT

6 Add oil[(para3).

7  Leak-test system [[para 5-7).
8  Evacuate systeni (para 5-9).

9  Charge systeni (para 5-9).

5-20. WATER SYSTEM LEAK TEST

This task covers testing only.

Equipment
Condition

Para Condition Description

[5-2 Engine stopped, power
disconnected, fuel line
disconnected, muffler and
housing removed.

(CONT)
Equipment
Condition
Para Condition Description
Water chiller on its

side, bottom plate
and foam removed.

1  Place shipping plugs in COOL RECIRCULATE and COOL DISPENSE connections. Close cam arms.
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5-20. WATER SYSTEM LEAK TEST (CONT)

2 Connect shop water source to WARM IN connection. Turn on water.

3 Check all fittings for leaks.

&) 0

4  After 3 minutes turn off water. Remove shop water source from WARM IN connection. Remove ship-
ping plugs from COOL RECIRCULATE and COOL DISPENSE connections. Allow water to drain.

5  Repair any lesks found and retest.
5-21. WATER PUMP REPAIR

This task covers:
a. Disassembly b. Assembly

INITIAL SETUP

Equipment
Condition
Para Condition Description Tools
Engine stopped, power Basic Field Maintenance
disconnected, fuel line Automotive Maintenance and
disconnected, muffler Repair Shop Egpt, item 3,
and housing removed. appendix_B

Water pump removed.
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5-21. WATER PUMP REPAIR (CONT)

Materia /Parts

Grease, item 9,[appendix H

a. Disassembly

1 Remove two remaining pump end plate mounting screws. Remove endplate.

2 Completely scrape old gasket off pump body and cover plate.

BEARING HOUSING -@
-u wmam l Hs
MOUNTING scnsw ARING \%L\
STATIONARY SLINGER

\ nonrms SHIELD
SHAFT SEAL ~
\@ ¥ W “BEARING SHIELD
SPLINED SHAFT

g~

IMPELLER
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5-21. WATER PUMP REPAIR (CONT)

3 Remove impeller from splined shaft.

4 Remove cam mounting screw. Remove cam.

5  Tap splined shaft and bearing housing out of pump housing.
6 Drive shaft seal from pump housing.

7  Remove rotating shield and stationary slinger.

8  Remove bearing from pump housing.

9  Remove bearing shield from pump housing.

BEARING HOUS!NGm
PUMP HOUSING,  BEARING o (N : W
MOUNTING ScREWa '\ YANY) TTsTaTioNARY
e e (VD T Nporarme
RS AN

SPLINED \,5% 2 4 SHIELD
.2 L
SHAFT_ ‘//A LY
”, 7
IMPELLER - o e
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5-21. WATER PUMP REPAIR (CONT)

a. Assembly

1 Install bearing shield on pump housing.

2  Pressbearing onto pump housing.

3 Install rotating shield and stationary slinger.

4 Press splined shaft and bearing housing into pump housing.
5 Install new shaft seal over splined shaft and into pump housing.
6 Install cam. Install cam mounting screw.

7  Lubricate impeller bore with alight coat of grease.

8 Install new impeller on splined shaft.

9  Install new gasket on water pump body.

10 Ingtall endplate. Install two endplate mounting screws.

11 Install water pump 1).

5-22. EVAPORATOR REPLACEMENT

Thistask covers:
a. Removal b. Installation
INITIAL SETUP
Equipment Tools
Condition
Para Condition Description Refrigeration Unit Service Tool
Kit item 5, [appendix Bl
5-2 Engine stopped, power
disconnected, fuel line
disconnected muffler
and housing removed. Polyurethane foam, item 13,
5-9 Refrigeration system
discharged. Brazing aloy, item 3,
[appendix El
3-1 Engine oil drained.
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5-22. EVAPORATOR REPLACEMENT (CONT)

|_-TEE FITTING

/CLAMP

EXPANSION VALVE BULB

a Removal
1  Cut away foam insulation away from expansion valve bulb.
2 Remove two clamps from expansion valve bulb and refrigerant line. Move bulb aside.

3 Remove evaporator pipe fitting from low pressure switch tee fitting.

MOUNTING SCREW
AND FLATWASHER

covenrusre—t 4] ?

%@

L
|

\
L
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5-22. EVAPORATOR REPLACEMENT (CONT)

4 Remove mounting screw and flatwasher. Remove upper water pump hose cover plate.
5  Pull back insulation, loosen hose clamp, and remove upper water pump hose.

6  Remove hose fitting from evaporator.

=
.evy
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EVAPORATOR : o[ LRI
LOCATION \ ; r g,
h \ - M
™ - :

b - g BOTTOM PLATE
; : TIEILIED
. T

: . ‘ C MOUNTING SCREW

7 Set water chiller on its side.

8  Remove 16 bottom plate mounting screws. Remove bottom plate.

TEE FITTING

\ra

EVAPORATOR g

FOAM INSU LATION
\0\ §

EXPANSION VALVE

5-72



TM 10-4130-237-14

5-22. EVAPORATOR REPLACEMENT (CONT)

9 Remove evaporator pipe fitting from expansion valve.
10 Cut black foam insulation away from remaining evaporator fitting.
11 Debraze evaporator fitting from copper tube.
12 Break up foam around evaporator. Remove evaporator.
b. Installation
1 Install evaporator.
2 |nstall evaporator pipe fitting at expansion valve.
3  Braze evaporator fitting to copper tubing.
4  Instal black foam insulation around copper tube.
5  Set water chiller on skid base.
6 Install hose fitting to evaporator.
7 Install upper water pump hose on hose fitting. Tighten hose clamp. Install black foam insulation.
8 Install water pump hose cover plate, mounting screw, and flatwasher.
9 Install evaporator pipe fitting to low pressure switch tee fitting.
10 Fasten expansion valve bulb hose clamps to evaporator pipe.
11 cCarefully slide expansion valve bulb down into hose clamps. Tighten hose clamps.
12 |nstall black foam insulation overexpansion valve bulb.
13 set water chiller on its side.
14 Filin open areas with polyurethane foam.

15 Install bottom plate. Install 16 bottom plate mounting screws.
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5-22. EVAPORATOR REPLACEMENT (CONT)

16 Set water chiller on skid base.
17 Add oil [(para 3).

NOTE

If any refrigeration system components have been removed or replaced, in-
stall a new filter-drier before evacuating system (para 5-19).

18 Leak-test system [[para_5-7).

19 Evacuate system [[para_5-9).

20 Charge system [para 5-9).
5-23. RELIEF VALVE REPLACEMENT

This task covers: .
a. Removal b. Installation

INITIAL SETUP

Equipment
Condition
Para  Condition Description Tools

52 Engine stopped, power Common No. 1 Organizational
disconnected, muffler Maintenance Automotive
and housing removed. Maintenance and Repair Shop

Eqpt, item 2,[appendix Bl
3 Engine oil drained.

Materia /Parts

Polyurethane foam, item 13,
appenad =

7 ® 0 ® ® s s °
P . Solder, item 19,[appendix E|
[ prommeeemme- o
Lo | f ] Vo
C 6J...;.:§::--.t.:
J S J "1 4Ll ——BOTTOM PLATE
: : - vF
' ' M ',J‘
b BRI RELIEF VALVE
P S U, LOCATION
j Lo ¥ B W
P & B Sy ; — ING SCREW
L ® ® ® ® { © ® .l* - MOUNT
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5-23. RELIEF VALVE REPLACEMENT (CONT)

a Removal
1 Set water chiller onits side.
2 Remove 16 bottom plate mounting screws. Remove bottom plate.

3 Break up foam insulation to access relief valve on side of skid.

RELIEF VALVE
NUT

LOCKWASHER »0 @-lms‘r WATER

PANEL ASSENBLY—,_— - \runsmsn UN

FLATWASHER FLANGE ADAPTER

MOUNTING BOLT

QUICK DISCONNECT
FITTIN
‘%

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

WARNING

4 Desolder joints as needed. Remove inlet water line from valve assembly.
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5-23. RELIEF VALVE REPLACEMENT (CONT)

5  Remove cool recirculate quick-disconnect fitting from panel assembly.

6  Remove three mounting bolts, three nuts, three lockwashers, and three flatwashers from panel assem-
bly and flange adapter.

7 Remove flange adapter and threaded union from relief valve.
6 Remove relief valve.
b. Installation
1 Indtal relief valve.
2 Instal flange adapter and threaded union to relief valve.
3 Instal inlet water line on relief valve,
4  Resolder any desoldered joints.

5 Instal three mounting bolts, three nuts, three lockwashers, and three flatwashers to panel assembly and
flange adapter.

6  Instal cool recirculate quick-disconnect fitting to panel assembly.
7  Ledk-test system [[para 5-7).
8  Fill in open areas with polyurethane foam.
9 Install bottom plate. Install 16 bottom plate mounting screws.
10 Set water chiller on skid base.
11 Add oil [[para 31).
5-24. THERMOSTATIC VALVE REPLACEMENT

Thistask covers:
a. Removal b. Installation
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5-24. THERMOSTATIC VALVE REPLACEMENT (CONT)

INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
Engine stopped, power Common No. 1 Organizational
disconnected, muffler Maintenance Automotive
and housing removed. Maintenance and Repair Shop
Eqpt, item 15,[appendix Bl
31 Engine oil drained.
Materials/Parts

Polyurethane foam, item 13,

[appendix El
Solder, item 19,[appendix H

® ® ® ® ® ® )
<4 oo 7 S Bttt L L S 2
' ' ;
' | '
; ! peosemmees N
t ! ;===============——_‘
! ! of e sl
i i ! - .
) L] r" L
! 1 ' \
! ! - =|| N
] ] ]
4 ! | =1 ! ¢
, ! -4 :El \Tntmosn'nc VALVE
1 )
i : n Y LOCATION
: ! ! {! | q=g———BOTTOM PLATE
! ' () gty A -
: ! b ey /va‘?mc SCREW
4 Lo LA
..... -‘-------------J b
) ® ® ® © o o J
a Removal

1  Set water chiller on its side.
2 Remove 16 bottom plate mounting screws. Remove bottom plate.

3 Bresk up foam around thermostatic valve.
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5-24, THERMOSTATIC VALVE REPLACEMENT (CONT)

TUBE FITTING TUBE FITTING
[\3\ ~ t
DESOLDER HERE K7 > PN \

\

/ \ﬁ’/ﬂd DESOLDER HERE
|

N B B

TUBE FITTING
S THERMOSTATIC VALVE

DESOLDER HERE WARNING

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

NOTE
Desolder as needed to remove fittings from thermostatic valve.
4 Remove tube fitting from side of thermostatic valve.
5  Remove tube fitting from front of thermostatic valve.
6  Remove tube fitting from back of thermostatic valve.
7  Remove thermostatic valve assembly.
b. Installation
1 Install tube fittings on new thermostatic valve.

2 Install thermostatic valve in bottom of skid.
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5-24. THERMOSTATIC VALVE REPLACEMENT (CONT)

WARNING

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

3 Solder as needed to install fittings on tubing.
4 Fill in open areas with polyurethane foam.
5 Ingtall bottom plate. Install 16 bottom plate mounting screws.
6  Setwater chiller on skid base.
7  Add oi[(para3-7).
5-25. THERMOSTATIC VALVE REPAIR

This task covers:

a. Disassembly b. Assembly
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[5-2 Engine stopped, power Master Mechanic’s Tool Kit,
disconnected, fuel line item 4,[appendix B|
disconnected, muffler
and housing removed. Materials/Parts
[5-24 Thermostatic valve Grease, item 9[appendix El
removed.
NOTE

Repair of the thermostatic valve consists of replacement of defective parts.
During disassembly of valve inspect parts for wear and damage. Replace
worn or damaged parts.

10-4130-237-14

5-79



TM 10-4130-237-14

5-25. THERMOSTATIC VALVE REPAIR (CONT)

UPPER HOUSING
O-RIN

SEAL \ \\ % /(
&~ &

TEMPERATURE ELEMENT — >

MAER HOIRING -
=y T .3

g N
RETAINING BOLT ————y \%\/

a. Disassembly

1 Remove four lower housing retaining bolts and lockwashers.
2 Separate lower housing from upper housing.
3  Remove seal from upper housing.
4  Remove temperature element assembly from upper housing.
5  Remove O-ring from temperature element assembly.
b. Assembly
1  Lubricate O-ring and seal with alight coat of grease.
2 Instal O-ring on new temperature element assembly.
3 Instal temperature element assembly in upper housing.
4  Ingtall seal in upper body.
5 Install lower housing on upper housing.
6 Install four lower housing retaining bolts.

7  Install thermostatic valve [para 5-24).
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5-26. BALL VALVE ASSEMBLY REPLACEMENT

This task covers:
a. Removal b. Installation

INITIAL SETUP

Equipment Tools
Condition
Para Condition Description Common No. 1 Organizational
Maintenance Automotive
5-2 Engine stopped, power Maintenance and Repair Shop

disconnected, fuel line Eqpt, item 2,[appendix Bl
disconnected muffler
and housing removed. Materialg/Parts

31 Engine oil drained. Polyurethane foam, item 13,

Solder, item 19,[appendix Bl

cem -
roeccwemccns -

Q
]
°
P
e
e
'
H
P
o
°
—

[ = === mmeeoo.

T‘ =~—=BOTTOM PLATE
A/ \

- BALL VALVE

/’ ASSEMBLY LOCATION
o4 -

MOUNTING SCREWS

e e e e ,t e et e, ——c e —— e
L-"

)
'
'
J
]
[
T
A

f
\

a Removal
1  Set water chiller on its side.

2 Remove 16 bottom plate mounting screws. Remove bottom plate.

3 Break up foam insulation around ball valve assembly.
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5-26. BALL VALVE ASSEMBLY REPLACEMENT (CONT)

OIL DRAIN HOSE

DESOLDER HERE . - Z ‘ HANDLE

FlﬂlNGm DESOLDER HERE

4 Drive out handle. Remove oil drain hose clamp. Remove oil drain hose.

5 Remove vave handle mounting nut and tube.

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

NOTE
Desolder fittings as needed to remove from valve assembly.
6 Remove ball valve assembly.
7 Remove fitting from right side of valve assembly.
8  Remove fitting from left side of valve assembly.
9  Remove fitting from top side of valve assembly.
b. Installation

1 Instal fittings in valve assembly.
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5-26. BALL VALVE ASSEMBLY REPLACEMENT (CONT)
2 Instal ball valve assembly in bottom of skid.
WARNING

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

3 Solder fittings to tubing.

4  Perform water leak test{{para 5-20).

5  Fill in open area with polyurethane foam.

6 Instal bottom plate. Install 16 bottom plate mounting screws.
7 Set water chiller on skid base.

Add oil [(para3-1).

5-27. LOW TEMPERATURE THERMAL SWITCH REPLACEMENT

(o]

Thistask covers:
a. Removal
b. Installation
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5-27. LOW TEMPERATURE THERMAL SWITCH REPLACEMENT (CONT)

INITIAL SETUP
Equipment
Condition
Para Condition _Description Tools
[5-2 Engine stopped, power Common No. 1 Organizational
disconnected, fud line Maintenance Automotive
disconnected, muffler Maintenance and Repair Shop
and housing removed. Equipment, item 2,[appendix Bl
31 Engine oil drained. Master Mechanic's Tool Kit,
item 4, [Eppendix Bl
Materials/Parts

Bonding compound, item 17,
appendi X H

Solder, item 20,[appendix H

ﬁ (M () e [\ o (N
)/?? ----- 1 b opommmemmmm oo 2R <
1 1 ]
uoummc/ : ! R !
SCREW ! . , !
' : S A
: I Fq--- e "
: : rd L:
. ! ' )
PLATE 14 ! . Hlly
: ] [ I
' ! ': v
l ' q f
' ! ! e otd
! ' () A
] e = cle e rcm e - - -
3 ! ! )
' 1 L -~
] ] ]
| ' '
- | WO 4 —---_\ ....... 4 -~
) ® ® ® ® ® o |
AN
LOW TEMPERATURE THERMAL SWITCH LOCATION
a Removal

1 Turn water chiller on its side.

2 Remove 16 bottom plate mounting screws. Remove bottom plate.
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5-27. LOW TEMPERATURE THERMAL SWITCH REPLACEMENT (CONT)

A\[_~)_— BRACKET
N

.

'l
LOW TEMPERATURE THERMAL SWITCH*#%
(]

3 Break Up foam insulation to gain access to thermal switch located on the side of warm (inlet) pipe.
_WARNING

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

4 Desolder two wires from thermal switch. Remove wires.

5  Pry thermal switch and bracket away from pipe.

1 Place bracket and new switch against pipe at removal site.

2 Using bonding compound (MIL-S-11030), bond switch and bracket to inlet valve. Let compound dry
until it hardens.

3 Install one wire to each thermal switch terminal. (Reversing wires does not matter.)
4 Solder two wires to thermal switch terminals.
5  Fill in all open areas with polyurethane foam.

6 Install bottom plate. Install 16 bottom plate mounting screws.
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5-27.

5-28.

7

8

LOW TEMPERATURE THERMAL SWITCH REPLACEMENT (CONT)

Set water chiller on skid.

Add oil (para 3-T).

TRAILER MOUNTING KIT INSTALLATION

Thistask coversinstalation only.

INITIAL SETUP
Tools Materid g/Parts
Basic Field Maintenance Automotive Welding rods, item 16,
Maintenance and Repair Shop [appendix_El

Equipment, item 3,[appendix B

5-86

1

2

Personnel Required
Four to lift water chiller.

NOTE

For this procedure, it is not necessary to remove the exhaust muffler and
housing from the water chiller.

ELBOW TRAILER TANK FILL COVER

VENT HOLE

(LOCATED AT TOP OF TRAILER TANK)

Remove pipe plug from vent hole in trailer tank fill cover.

Install quick-disconnect elbow connection into vent hole in trailer tank fill cover.
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5-28. TRAILER MOUNTING KIT INSTALLATION (CONT)

(LOCATED AT FRONT OF TRAILER TANK)
HOSE COUPLING

MANIFOLD PIPE

TANK SHUTOFF VALVE\EJ \ _ yd

TEE CONNECTION HOSE CLAMP

3 Loosen hose clamp on hose coupling from trailer tank manifold pipe.
4 Remove hose coupling from manifold pipe.

5  Remove pipe nipple from tank shutoff valve.

6  Install T-connection with quick-disconnect in tank shutoff valve.

7  Ingtall new hose coupling and hose clamps between T-connection and manifold pipe.

EYEBOLT BRACKETS

/

CRADLE

| |
o

TRAILER CHASSIS
8 Place two eyebolt brackets on trailer chassis cross member approximately 8 in. (20 cm) inboard of out-

side member of trailer chassis.

9 Weld brackets in place.
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5-28. TRAILER MOUNTING KIT INSTALLATION (CONT)

5-88

10

11

12

13

14

15

CRADLE LOAD BINDER

T [
smo\':] FLANGE Evse/on i”
=7 ) ] / FLATWASHER
GRAB HOOK / ] ] \ /
SPRING
=——/
r’
@""“MAMFOLD
\ PIPE
TRAILER CHASSIS Y l
-.‘L /[ | N\ J

: i
EYEBOLT BRACKET FLATWASHER NUT

Place water chiller cradle on trailer chassis with rear legs of cradle placed firmly against the back side
of the manifold pipe.

Weld water chiller cradle to trailer chassis.
Install eyebolts from end of load binders in eyebolt brackets.

Install two flatwashers, spring, and two nuts on each load binder eyebolt.
WARNING

To prevent injury, four persons are required for next step.

Using four people to lift, install water chiller in cradle with bottom of skid in lock position at rear of
cradle.

Place grab hooks from load binders over flange of front skid and place load binder in lock position.
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5-29. MODIFIED TRAILER MOUNTING KIT INSTALLATION

This task covers installation only.
INITIAL SETUP

Tools Materiag/Parts
Basic Field Maintenance Automotive Welding rods, item 16,
Maintenance and Repair Shop Lappendix El

Equipment, item 3,[appendix B
Personnel Required

Four to lift water chiller.

NOTE

For this procedure, it is not necessary to remove the exhaust muffler and
housing from the water chiller.

ELBOW; /TRAILER TANK FILL COVER
[ A'L — \

rrr -
__@_Kf.

v
VENT HOLE/

1 Remove pipe plug from vent hole in trailer tank fill cover.
2 Ingtall quick-disconnect elbow connection into vent hole in trailer tank fill cover.

(LOCATED AT FRONT OF TRAILER TANK)
HOSE COUPLING

\ MANIFOLD PIPE
TANK SHUTOFF VALVE\HJ \ _ yd
SA 2
~ R N
/ HOSE CLAMP

TEE CONNECTION

3 Loosen hose clamp on hose coupling from trailer tank manifold pipe.

4 Remove hose coupling from manifold pipe.

5 Remove pipe nipple from tank shutoff valve.
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5-29. MODIFIED TRAILER MOUNTING KIT INSTALLATION (CONT)

6 Install T-connection with quick-disconnect in tank shutoff valve.

7 Install new hose coupling and hose clamps between T-connection and manifold pipe.

TANK

=
[

' 1
1 : !
1
! 1 |
| ) \
17.37S N, | ) P
015 | | )
} ) '
| | |
I , !
| | |
r -
| |
\ 31.000 L) 225N,
! \ 1018 // /
\ ’
\ // /
\ \\ / //
MOUNTING BLOCK \ \ ,’ /
\ \\ )/ /
\ \ , /
\ \ , ’
\ \ / ’
\ \ ’ /’
\ ‘\1 / ,
\ N4 ’
AT A
\ ’
A /
\‘l ,
!
A
VS T
[ ) ]
.\ 1 )
3-

8 Remove cradle (4130-01-2567778) that is welded to trailer and grind area smooth if needed.
WARNING
To prevent personal injury, four persons are required to lift water chiller.
9 Attach mounting blocks to legs of cradle. Place water chiller in cradle and fasten with grab hooks. Using four

people to lift, place water chiller on trailer and locate it approximately 1 inch from tank end. Weld mounting
blocks to trailer when cradle is positioned properly.
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CHAPTER 6

GENERAL SUPPORT MAINTENANCE

6-1. SCOPE. General support maintenance of the water chiller consists of repair or overhaul of the cylinder block
assembly. Repair consists of replacement of defective parts. Overhaul consists of performing the entire disassembly, servic-

ing, and assembly procedure.

6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL

Thistask covers:
a. Disassembly
b. Servicing

INITIAL SETUP

Equipment
Condition
Para Condition Description

Housing removed.

Engine assembly removed.
[2-19 Fan assembly removed.
[4-16 Pulley drive assembly

removed water chiller,
Model LCW-2685 only).

[4=17 Centrifugal clutch
removed (water chiller

Model LCC-2685 only).

[4-26 Dipstick and tube
assembly removed.

Tools

Shop Equipment, Automotive
Maintenance and Repair: Field
Maintenance, Basic, item 3,
[appendix_ Bl

c. Assembly
Equipment
Condition
Para Condition Description
4-22 Intake manifold

assembly removed.

[4-21] Carburetor removed.

55 Cylinder head
assemblies removed,

[4-27 Starter removed.

[4-25 Armature group
removed

4-28 Flywheel and ring gear

assembly removed.

[4-19 Exhaust system
removed.

Tools

Shop Equipment, Automotive
Maintenance and Repair: Field
Maintenance, Basic,
Supplement No. 2, item 6,
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

Special Tools Materialg/Parts

Valve guide plug gage, pn 19151 Engine oil, item 10,[appendix B

Valve guide reamer, pn 19183 Grease, item 8,[appendix El

Reamer guide bushing, pn 19192 Kerosene, item 14,[appendix F
Lapping compound, item 5,

Personnel Required [appendix El

Solvent, item 21,[appendix El

Two to lift engine.

NUT

T S ————GOVERNOR SHAFT LEVER
GOVERNOR SHAF

o _ MOUNTING BOLT

b § 4

1
=
1 (

FRONT SHIELD

a. Disassembly

1  Remove governor shaft lever nut.

2 Remove governor shaft lever.

?.-—-Moummc BOLTS |
;&%ﬂsmuen covens\ : Sh

( o e 4 e € )

71

T T
|

P! (R

_~AIR GUIDES ooy, )

m/“““’/
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

3 Remove two breather assembly mounting bolts from right cylinder. Remove breather cover, air guide,
and gasket.

4 Remove two breather assembly mounting bolts from left cylinder. Remove breather cover, air guide,
and two gaskets.

BACK
CRANKCASE
COVER

L |
@\ MOUNTING BOLT

5 Remove seven back crankcase cover mounting bolts.

6 Tap gently on each side of back cover to loosen. Pull cover assembly off.

FRONT CRANKCASE COVER

MOUNTING BOLT

7  Remove seven front crankcase cover mounting bolts.

8  Tap gently on each side of front cover to loosen. Pull cover assembly off.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)
/ E-RING
E a i - WASHER
GOVERNOR SHAFT
ASSEMBLY

Y
A

9  Remove governor shaft E-ring and washer. Remove governor shaft assembly.

COLLARS
a \/IALVE SPRING
VALVE SPRING AN\
sz W)
= N
NOTE

DO NOT interchange parts when removing valves, valve springs, and tap-
pets. Tappets must clear cam lobes before camgear can be removed.

10 Insert valve spring compressor tool in right breather opening.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

11 Slip upper jaw between exhaust valve spring and exhaust valve chamber. Slip lower jaw between ex-

haust valve collars and exhaust valve spring.

12 Compress spring.

COLLAR
RETAINER

(a3

\
EXHAUST VALVE
EXHAUST VALVE SPRING

13 Pry collars from valve and remove.

14 Release spring tension and pull out exhaust valve. Remove exhaust valve spring.

=

VALVEi
® STEM @
%\L SEAL — —RETAINER
,8/ VALVE
SPRING
COMPRESSOR .

15 Slip upper jaw of valve spring compessor tool over valve chamber on intake valve side. Slip lower
jaw between intake valve spring and intake valve retainer.

16 Compress spring and remove retainer.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

CAUTION

Pull out intake valve slowly to prevent damaging seal .

NOTE
Apply engine oil to stem while pulling out valve.
17 Release spring tension; slowly pull out intake valve.
18 Remove valve stem seal, seal retainer, and compressor tool.

19 Repeat steps 10 through 18 for left breather opening.

CAMGEAR TAPPETS
ASSEMBLY %
/4‘@ |
|

20 Remove camgear assembly. Remove four tappets.

MOUNTING
BOLT

FLATWASHER
] ENGINE BASE

ASKET

] ! l

— e S\
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

NOTE
Two persons are required for next step.
21 Turn engine upside down. Remove four engine base mounting bolts, four flatwashers, and gasket.

22 Rotate crankshaft until right piston is at top dead center.

(o) o))
| MOUNTING BOLT
. I END CAP
CONNECTING ROD
) AssEmBLY
la ()
OIL DIPPER
NOTE

DO NOT interchange parts when removing valves, valve springs, and tap-
pets. Tappets must clear cam lobes before camgear can be removed.

23 Bend back tabs on connecting rod oil dipper.

24 Remove two end cap mounting bolts.

25 Pry off end cap.

26 Push piston and connecting rod assembly up through right cylinder assembly and set aside.

27 Repeat steps 22 through 26 for left cylinder assembly.
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6-2* CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

CRANKSHAFT
ASSEMBLY

28 By hand, remove crankshaft assembly.

PISTON

PISTON PIN

PISTON PIN LOCK 0 %
CONNECTING L
X N

ROD

29 Obtain right connecting rod and piston assembly. Remove piston pin lock.
30 Pull out piston pin. Set connecting rod aside.

31 Remove second piston pin lock.



TM 10-4130-237-14

6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

PISTON RING

PISTON

32 Remove piston rings one at a time. Set piston aside. Discard piston rings.

33 Repeat steps 29 through 32 for left connecting rod and piston assembly.

=
=
\ =

MEASURE AT
$IX POINTS

U
~

.
N
:’u\
W B

NN
i

NN
i

N\

1  Visudly inspect cylinders for cracked or scored walls.
NOTE

If cylinder bore is more than 0.003 in. (0.076 mm) oversize or more than
0.0025 in. (0.064 mm) out of round, cylinder block must be replaced.

2  Measure size of cylinder bore.

6-9



TM 10-4130-237-14

6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

_WARNING.

¢  Solvent may cause toxic fumes. To prevent personal injury, work only in
well-ventilated area. DO NOT breathe fumes for along time.

e Solvent is flammable. To prevent fire or explosion, DO NOT bring open
flame or sparks near solvent.

3 Using solvent, clean cylinders to remove carbon buildup or foreign matter.

4 Using solvent, clean carbon buildup from piston and grooves.

PISTON

/Cé /s
S
" \ew mston mine

5 Install new piston ring on top ring groove of piston.

6  Check remaining space in groove. If space is 0.007 in. (0.18mm) or greater, remove piston ring and
replace piston.

7  Repest steps 4 through 6 for left cylinder.

PISTON PIN

BEARING SIZE
CRANKPIN
BEARING SIZE
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CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

8  Obtain right connecting rod assembly. Check crankpin bearing size. If greater than 1.627 in. (41.33
mm), discard connecting rod assembly.

9  Check piston pin bearing size. If greater than 0.803 in.(20.40 mm), discard connecting rod assembly.

10 Repeat steps 8 and 9 with left connecting rod.

FLYWHEEL
TIMING MAGNETO KEY
GEAR JOURNAL
I CRANKPIN
P
POWER
TAKEOFF
KEY POWER CRANKPIN
TAKEOFF
JOURNAL
NOTE

Flywheel key and power takeoff key are NOT interchangesble.
11 Obtain crankshaft. Remove flywheel key and power takeoff key.
12 Remove timing gear from crankshaft.
13 Remove keyway from power takeoff journal on crankshaft.
14 Check timing gear for broken or missing teeth. Replace if needed.

15 Check crankshaft keyways to make sure they are not worn or spread. If worn or spread so key does not
fit replace crankshaft.

16 Check the following points on the crankshaft: magneto journal, power takeoff journal, and crankpins.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

17 Replace crankshaft under any of the following conditions:
e Power takeoff journal is less than 1.376 in. (34.95mm).
e Magneto journa is less than 1.376 in. (34.95 mm).

® Crankpins are less than 1.622 in. (41.20 mm).

CAMGEAR
[ J

™)
® CAM
JOURNAL

I
NSRBI O\ g
E;G @ CAM cgm g

JOURNAL LOBES GEAR

18 Obtain camgear. Check teeth on gear for nicks, wear, or breakage. If teeth are broken, nicked, or badly

worn, replace camgear.

19 Check camgear lobes and cam journals. If camgear |obes are less than 1.124 in. (28.55 mm), replace

camgear. |If cam journals are less than 0.623 in. (15.82 mm), replace camgear.
ﬁ
X
E@/VALVE GUIDE
——————
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6 2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

20 Check valve guides with valve guide plug gage. If valve guide plug gage can be inserted into the valve
guide for a distance of 5/16 in. (8 mm), the guide is worn. Rebush guide by following steps 21 through
24,

= =

REAMER
REAMER == GUIDE
BUSHING

REAMER

Ream to only 1/16 in. (1.6 mm) deeper than valve guide bushing 230655.
DO NOT ream through the guide.

21 Using reamer and reamer guide bushing, ream out the worn guide.

WARNING

Kerosene is flammable. To prevent fire or explosion, DO NOT bring open
flame or sparks near kerosene.

22 Lubricate reamer as necessary with kerosene.

23 Pressin valve guide bushing until top end of bushing is flush with top end of valve guide.
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6-2.

6-14

CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

NOTE

Bushing is reamed to size at the factory and can be used with a standard
valve.

24 Clean engine of any reaming debris and other foreign matter.

25

26

27

28

29

VALVE FACE

LAPPING COMPOUND

VALVE SEAT

==

Obtain exhaust valves and intake valves.

Spread fine lapping compound around all valve faces. Pull valves into valve seats very slowly, one
valve at atime. Once each is fully seated, turn it slowly left to right until it makes several complete
turns.

Push valve out of valve chamber.
Inspect valve seat to ensure valve face has seated uniformly in valve seat.

If valve or valve seat is worn beyond usable limits or uniform wear pattern is not present, replace
valves and valve seats.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

30

31

32

33

34

35

36

37

38

VALVE SEAT PULLER BOLT

VALVE SEAT
PULLER NUT

\ VTL V@

SEAT
INSERT

Position crankcase on left cylinder.

Insert valve seat puller nut through intake manifold opening so that it alines with valve opening.
Screw valve seat puller bolt into puller nut.

Tighten valve seat puller bolt until puller nut seats against cylinder head.

Position valve seat puller so puller body does not rest on valve seat.

Tighten valve seat puller bolt until valve seat is pulled out of the cylinder.

Insert valve seat puller nut through exhaust manifold opening so it alines with exhaust valve opening.
Screw valve seat puller bolt into puller nut.

Tighten valve seat puller bolt until puller nut seats against cylinder head.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

39 Position valve seat puller so puller body does not rest on valve seat
40 Tighten valve seat puller bolt until valve seat is pulled out of cylinder.
41 Position crankcase on right cylinder.

42 Repeat steps 31 through 40 for left cylinder.

L

N—
1 18—

SEAT

43 Place crankcase on left cylinder assembly.

44 |nstall new intake valve seat to right cylinder assembly.

NOTE
Make sure chamfered edge of valve seat goes down into cylinder.

45 Using driver, drive new seat until it bottoms. Seat will be slightly below cylinder head gasket surface.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

/\ TIGHTEN
/\ CYLINDER HERE

46

47

48

49

50

51

> RNE

= § <> © S,
VALVE SEAT e .’"\EDGE
INSERT

Check distance between valve seat and cylinder. If clearance exceeds 0.005 in. (0.13 mm), replace cyl-
inder assembly.

Tighten valve seat by tapping seat at three equally spaced points.

Peen over edge around entire insert.

Repeat steps 44 through 48 for exhaust valve seat for right cylinder assembly.
Repeat steps 44 through 48 for intake valve seat for left cylinder assembly.

Repeat steps 44 through 48 for exhaust valve seat for left cylinder assembly.

BACK
CRANKCASE
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)
52 Pry ail seal from back crankcase cover.
53 Replace crankshaft bearing.

54 Install new oil seal to back crankcase cover. Press oil seal flush with flange.

FRONT
CRANKCASE
COVER

55 Pry ail seal from front crankcase cover.
56 Replace crankshaft bearing.

57 Install new oil seal to front crankcase cover. Press oil seal flush with flange.

MOUNTING
BOLT

FLATWASHER

ENGINE BASE

GASKET

ENGINE
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)
c. Assembly

1  With engine cylinder assembly upside down, install engine base gasket and engine base.

2 Install four engine base mounting bolts and flatwashers.

wew
REY

\ JO7RNAL

CYLINDER
ASSEMBLY
POWER FLYWHEEL
POWER KEY
TAKEOFF TAKEOFF \ P IR=

iMING \ ~ —
NEYWAY cear”  gamenatt Ny
3 Turn engine cylinder assembly upright.
4 Install keyway to power takeoff journal on crankshaft
5 Slide timing gear onto power takeoff journal.
6 Tap timing gear gently until it fully seats.
7 Install flywheel key and power takeoff key on crankshaft.

8 Install crankshaft in engine cylinder assembly.

PISTON

PISTON PIN

PISTON PIN LOCK

CONNECTING
ROD
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

9 Instal one piston pin lock in each piston assembly.

10 Place connecting rod assemblies up into pistons and make sure piston pin holes are alined. Make sure
oil holes in connecting rods are facing camgear.

11 Install piston pins through pistons and connecting rod assemblies.
12 Ingtal remaining piston pin locks in two piston assemblies.
13 Using engine oil (MIL-L-4152), lubricate piston rings and piston skirts.

14 Install rings on piston. Stagger ring gaps.

PISTON RING
COMPRESSOR

PISTON RING / /
COMPRESSOR

N\

15 Tightly compress piston rings, then loosen compressor very slightly.
CAUTION

To prevent damage to piston rings, DO NOT try to install piston and ring
gear assembly without ring compressor.

NOTE
¢ Notch on top of piston must face flywheel side of cylinder when installed.

e Do not interchange parts.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)
16  Pushright piston and connecting rod assembly into right cylinder.

CRANKPIN

CRANKPIN

17 Using engine oil (MIL-L-46152), lubricate crankpin.

ROD

18 Pull connecting rod against crankpin and place end cap with dipper around crankpin. Make sure assem-
bly marks on connecting rod and end cap are alined.

19 Install end cap mounting bolts and torque to 190 in. Ib (22Nm).

20 Bend tabs on dipper back around mounting bolts.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

21 Rotate crankshaft to allow full entry of piston and connecting rod assembly.

22 Repeat steps 16 through 21 for left piston.

CAM GEAR

23 Making sure timing marks are dined, install camgear assembly.

NOTE
Do not interchange parts.

24 Ingtall four valve tappets.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

E-RING
A@ -

GOVERNOR SHAFT

ASSEMBLY

N
p’ i

25 Install governor shaft assembly. Install washer and E—ring on governor shaft.
CAUTION

To prevent damage to oil seal while assembling crankcase cover, be sure to
use oil or grease on sealing edge of oil seal. If sharp edge of oil seal iscut or
bent under, sea may leak.

NOTE

New gasket sets include three crankcase cover or sump gaskets: 0.005,0.009,
and 0.015 in. (0.13,0.23, and 0.38 mm) thick. Crankshaft end play should be
0.002 to 0.008 in. (0.05 to 0.20 mm) with one 0.015 in. (0.38 mm) gasket in
place. If end play isless than 0.002 in. (0.05 mm), extra gaskets may be added
in various combinations to attain the proper end play.

26 Apply athin coating of oil or grease to sealing edge of oil seal. Wrap piece of thin paper around crank-
shaft so that seal will slide easily over shoulder of crankshaft.

27 Install new back crankcase cover gasket. Install back crankcase cover.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

28 Install seven back crankcase cover mounting bolt.s.

FRONT CRANKCASE COVER

T@’;ﬁﬁﬂ%\

=P

MOUNTING BOLY

29 Install new front crankcase cover gasket. Install front crankcase cover.

30 Install seven front crankcase cover mounting bolts.
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6-2. CY'LINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

SEAL RETAINER
|__VALVE SEAL

N

VALVE

31 Pltwe intake valve seal and sedl retainer in right valve chamber.
32 Insert intake valve through guide while oiling guide lightly.

33 While rotating valve to prevent damage to seal, push valve slowly through seal and seal retainer.

' /
SPRING
COMPRESSOR
%M

VALVE
SPRING

34 Place valve spring and spring retainer into spring compressor. Compressor spring.

35 Insert compressed spring and retainer into valve chamber with retainer facing back of chamber.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

36 Open spring compressor about 3/8 to 1/2 in. (10 to 13 mm) while pushing valve all the way through
spring retainer.

37  Snap retainer onto valve and release spring tension. Remove compressor from valve chamber.

RETAINER

w Y (O

N/

==Y =
Wﬁ\ﬁ*\&——k

COLLAR
SPRING
COMPRESSOR
VALVE

STEM
GROOVE

)

N

(=)

38 Insert exhaust valve spring and retainer into valve spring compressor. Compress valve spring.
39 Insert compressed spring and retainer into right valve chamber.
40 Push exhaust valve through retainer so it is fully seated.

41 Place collars into valve stem groove. Grase may be applied to collars and valve stem for ease in as-
sembly.

42  Lower compressor tool so spring retainer fits over collars. Release spring tension and remove spring
COMpressor.

43 Repeat steps 29 through 41 for left cylinder.
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CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

?——MOUNTING BOLTS .
Mﬁnmsn wven@ - &b

N b )

GASKET /E ‘rj__‘ ’ |l

_~AIR GUIDES [ -

X ) S, Y

44  Assemble breather cover, gasket, and air guide. Install breather assembly and two breather assembly
mounting bolts on right cylinder.

45 Assemble breather cover, two gaskets, and air guide. Install breather assembly and two breather assem-
bly mounting bolts on left cylinder.

46 Install governor shaft lever. Rotate lever |eft direction as far as it will go. Hold lever in this position
and rotate governor shaft left as far asit will go.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR/OVERHAUL (CONT)

47 Install governor lever locknut. Torque locknut to 100 in. Ib (11.3Nm).

48 Instal exhaust system [para 4-18).

49 Ingtal flywheel and ring gear assembly (para 4-28)] DO NOT reinstall blower housing.
50 Install armature group DO NOT install blower housing.

51 Install starter [para 4-27).

52 Instal cylinder head assemblies[(para 5-5).

53 Instal intake manifold assembly (para 4-22).

54 Ingtal carburetor assembly [(para 421)).

55 Instal dipstick and tube assembly [(para 4-26).

56 Instal pulley drive assembly (applicable to water chiller, Model LCW-2685) [para 4-16).
57 Instal centrifugal clutch (applicable to water chiller, Model LCC-2685) [para 4-17).
58 Instal fan assembly [para 4-15).

59 Install engine assembly (para4-19).

60 Instal housing [para4-9),
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APPENDIX A
REFERENCES

A-1.  SCOPE. This appendix lists al forms, field manuals, technical manuals, and other publications referenced in this
manual.

A-2. FORMS

Equipment Inspection and MaintenanceWorksheet . . .......... ... ... DA Form 2404
Quality DEfiGIENCY REPOM . . . .o ettt ettt et e et SF 368
Recommended Changes to Publicationsand Blank FOrms. .. .. ........oovvvvennn... DA Form 2028
Recommended Changes to Equipment Technical Publications. .. ................... DA Form 2028-2

A-3. FIELD MANUALS

First Aldfor SOIAIErS. . . ..o FM 21-11

A-4.  TECHNICAL MANUALS

Procedures for Destruction of Equipment to PreventEnemy Use. ..................... TM 750-244-3
Small Mobile Water Chiller Repair Parts and Special Tools List (RPSTL) ........ TM 10413 O-237-24P

A-5.  MISCELLANEOUS PUBLICATIONS

The Army Maintenance Management System (TAMMS) .. ....... ... ... .. ... DA Pam 738-750

A-1/(A-2 blank)






TM 10-4130-237-14

APPENDIX B
MAINTENANCE ALLOCATION CHART

Section |. INTRODUCTION
B-1. GENERAL

a.  Thissection provides a general explanation of all maintenance and repair functions authorized at various main-
tenance categories.

b. The Maintenance Allocation Chart (MAC) in section |l designates overall authority and responsibility for the
performance of maintenance functions on the identified end item or component.

c. Section Il lists the tools and test equipment (both special tools and common tool sets) required for each mainte-
nance function as referenced from section I1.

d. Section IV contains supplemental instructions and explanatory notes for a particular maintenance function.

B-2. MAINTENANCE FUNCTIONS. Maintenance functions will be limited to and defined as follows:

a. Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or electrical
characteristics with established standards through examination (e.g., by sight, sound, or feel).

b. Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, or electrical characteristics of
an item and comparing those characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper operating condition, i.e., to clean (includes
decontaminate, when required), to preserve, to drain, to paint or to replenish fuel, lubricants, chemical fluids, or gases.

d. Adjust. To maintain or regulate, within prescribed limits, by bringing into proper or exact position, or by setting
the operating characteristics to specified parameters.

e. Aline. To adjust specified variable elements of an item to bring about optimum or desired performance.
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B-2. MAINTENANCE FUNCTIONS (CONT)

f. Cdlibratre. To determine and cause corrections to be made or to be readjusted on instruments or test, measuring,and
diagnostic equipments used in precision measurement. Consists of comparisons of two instruments, one of which is a certi-
fied standard of known accuracy, to detect, and adjust, any discrepancy in the accuracy of the instrument being compared.

. Remove/lngtall. To remove and install the same item when required to perform service or other maintenance
functions. Install may be the act of emplacing, seating, or fixing into position a spare, repair part, or module (component or
assembly) in a manner to (allow the proper functioning of an eguipment or system.

h.  Replace. To remove an unserviceable item and install a serviceable counterpart in its place. “ Replace” is author-
ized by the MAC and is shown as the third position code of the SMR code.

i.  Repair. The application of maintenance services, including fault location/troubleshooting?, removal/installation,
and disassembly/assembly’ procedures, and maintenance actions to identify troubles and restore serviceability to an item
by correcting specific damage, fault,malfunction, or failure in a part, subassembly, module (component or assembly), end
item, or system.

j.  Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely serviceable/op-
erational condition as required by maintenance standards in appropriate technical publications (i.e, DMWR). Overhaul is
normally the highest degree of maintenance performed by the Army. Overhaul does not normally return an item to like—
new condition.

' Services — inspect, test, service, adjust, aline, calibrate, and/or replace.

“Fault locate/troubleshoot — the process of investigating and detecting the cause of equipment malfunctioning; the
act of isolating a fault within a system or unit under test (UUT).

*Disassembl e/assembl e — encompasses the step-by-step taking apart (or breakdown) of a spare/functional group
coded item to the level of its least componency identified as maintermnce significant (i.e., assigned an SMR code) for the
category of maintenance under consideration.

‘Actions — welding, grinding, riveting, straightening, facing, remachinery, and/or resurfacing.

B-2



TM 10-4130-237-14

B-2. MAINTENANCE FUNCTIONS (CONT)

k. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipment to alike
new condition in accordance with original manufacturing standards. Rebuild is the highest degree of maintenance per-
formed by the Army. The rebuild operation includes the act of returning to zero those age measurements (hours/miles,
etc.) considered in classifying Army equipment/components.

B-3. EXPLANATION OF COLUMNSIN THE MAC, SECTION 11

a. Column 1. Group Number. Column 1 lists functional group code numbers, the purpose of which is to identify
maintenance significant components, assemblies, subassemblies, and modules with the next higher assembly. End item

group number shall be “00.”

b. Column 2. Component/Assembly. Column 2 contains the names of components, assemblies, subassemblies, and
modules for which maintenance is authorized

c. Column 3, Maintenance Function. Column 3 lists the functions to be performed on the item listed in column 2.
(For detailed explanation of these functions, see paragraph B-2.)

d. Column 4. Maintenance Category. Column 4 specifies, by listing of a work time figure in the appropriate sub-
column(s), the category of maintenance authorized to perform the function listed in column 3. This figure represents the
active time required to perform that maintenance function to the indicated category of maintenance. If the number or
complexity of the tasks within the listed maintenance function vary at different maintenance categories, appropriate work
time figures will be shown for each category. The work time figure represents the average time required to restore an
item (assembly, subassembly, component, module, end item, or system) to a serviceable condition under typical field op-
erating conditions, This time includes preparation time (including any necessary disassembly/assembly time), trouble-
shooting/fault location time, and quality assurance/quality control time in addition to the time required to perform the
specific task identified for the maintenance functions authorized in the maintenance allocation chart.
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B-3. EXPLANATION OF COLUMNSIN THE MAC, SECTION Il (CONT)

The symbol designations for various maintenance categories are as follows:

Operator or crew

Unit maintenance

Direct support maintenance
Genera support maintenance
Specialized repair activity (SRA)®
Depot maintenance

OrITTQOO0O

e.  Column 5. Tools and Equipment. Column 5 specifies, by code, those common tool sets (not individual tools) and
special tools, TMDE, and support equipment required to perform the designated function.

f. Column 6. Remarks. This column shall, when applicable, contain a letter code, in alphabetic order, which shall
be keyed to the remarks contained in section IV.

B-4. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT REQUIREMENTS, SECTION I11

a. Column 1. Reference Code. The tool and test equipment reference code correlates with a code used in the
MAC, section I1, column 5.

b. Column 2. Maintenance Category. The lowest category of maintenance authorized to use the tool or test equip-
ment.

¢. Column 3. Nomenclature. Name or identification of the tool or test equipment.
d. Column 4. National Stock Number. The National stock number of the tool or test equipment.

e. Column 5. Tool Number. The manufacturer’s part number.

*This maintenance category is not included in section 11, column (4) of the maintenance allocation chart. To
identify functions to this category of maintenance, enter a work time figure in the “H column of section II, column (4),
and use an associated reference code in the Remarks column (6). Key the code to section IV, Remarks, and explain the
SRA complete repair application there. The explanatory remark(s) shall reference the specific repair parts and special
tools list (RPSTL) TM which contains additional SRA criteria and the authorized spare/repair parts.
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B-5. EXPLANATION OF COLUMNS IN REMARKS, SECTION 1V
a Column 1. Reference Code. The code recorded in column 6, section IL

b. Column 2. Remarks. This column lists information pertinent to the maintenance function being performed as
indicated in the MAC, section Il.
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Section I1. MAINTENANCE ALLOCATION CHART
FOR
SMALL MOBILE WATER CHILLER

B-6

0] @ [€)] ) ®) ()
GROUP COMPONENT/ MAINTENANCE MAINTENANCE CATEGORY TOOLS AND
NUMBER ASSEMBLY FUNCTION C [} F H D EQUIPMENT | REMARKS
00 Small Mobile Water Chiller
01 Housing Assembly Inspect 0.1
Replace 0.3
Repair 1.0 1 A
02 Electrical System Wirin Inspect 0.1
Test 1.0 2 D
Repair 2.0 1 E
03 Drive System Drivebelts Inspect 0.1
Adjust 0.5 1 F
Replace 1.0 1
Fan Assembly Inspect 0.1
Replace 1.5 1
Pulley Drive Inspect 0.5
Replace 15 1
Repair 2.0 1 A
Centrifugal Clutch Inspect 0.1
Replace 1.8 9 A
04 Exhaust System Inspect 0.1
Replace 1.0 2
Repair 1.5 2 A
G4 Engine Assembly Test 1.0 2 )
Replace 2.0 1
Air Cleaner Cartridge and Inspect 0.1
Precleaner Service 0.5 K
Replace 0.3 1 H
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Section I1. MAINTENANCE ALLOCATION CHART
FOR
SMALL MOBILE WATER CHILLER (CONT)

) @ ®) @ &) ©
GROUP MAINTENANCE | MAINTENANCE CATEGORY | TOOLS AND { REMARKS
NUMBER JCOMPONENT/ASSEMBLY FUNCTION cCjlo F H | D EQPT.
Carburetor Inspect 02 | 02 1
Assembly Adjust 0.7 1 I
Replace 1.0 1
Repair 20 1
Panel Assembly, Test 0.7 2 D
Starter Replace 1.0 2
Repair 1.0 2 A
Armmature Group Inspect 0.7 1
Magnetron Test 1.5 1 J
Ignition Adjust 1.5 1 I
Replace 1.5 2
Repair 20 2 A
Dipstick and Tube Inspect 0.1
Assembly Replace 0.5 1
Repair 1.0 1 A
Starter Motor Inspect 0.7
Test 0.5 2 J
Replace 1.0 1
Repair 25 3,4 A
Flywheel and Ring Inspect 1.0 1
Gear Assembly Replace 2.0 2
Repair 25 2 A
Cylinder Block Inspect 1.0
Assembly Replace 8.0 4 G
Repair 10.0 3,4
Overhaul 12.0 3.6
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Section I1. MAINTENANCE ALLOCATION CHART
FOR

SMALL MOBILE WATER CHILLER (CONT)

[§V) @ A ) ® )
GROUP MAINTENANCE MAINTENANCE CATEGORY TOOLS AND | REMARKS
NUMBER |[COMPONENT/ASSEMBLY FUNCTION C [0) F H D EQPT.
06 Refrigeration Inspect 0.1
System Test 35 5 P
Service 3.0 45,7
Hose Assemblies Inspect 0.1
Replace 3.0 4 B
Pressure Switch Inspect 0.1
Assemblies Test 1.0 2 D
Replace 30 4 B
Condenser Inspect 0.1
Assembly Service 0.5 C
Replace 6.0 5 B
Expansion Valve Test 1.0 S
Replace 3.0 4 B
Compressor Inspect 0.7
Assembly Replace 4.0 4 B
Repair 6.0 4 B
07 Water System
Water Pump Inspect 0.7
Assembly Replace 1.5 1
Repair 35 3 A
Thermal Switch, Test 0.5 2
High Tempera- Replace 1.5 D
ture
Evaporator Inspect 0.5 N
Replace 6.0 S N,B
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Section II. MAINTENANCE ALLOCATION CHART
FOR
SMALL MOBILE WATER CHILLER (CONT)

1 @) 3) “@) &) 6)
GROUP MAINTENANCE MAINTENANCE CATEGORY TOOLS AND | REMARKS
NUMBER | COMPONENT/ASSEMBLY FUNCTION C O F H D EQPT.
Relief Valve Adjust 0.1 1
Replace 3.0 4 N, A
Repair 1.5 1
Thermostatic Inspect 1.0 4 N
Valve Replace X 4 N
Repair 5.0 4 N, A
Ball Vaive Inspect 0.1
Assembly Replace 40 4 N
Thermal Switch, Test 05 2 D
Low Tempera— Replace 3.0 4 N
ture

08 Skid Assembly

Vehicle Recep— Inspect 0.1
tacie Assembly Replace 1.0 i
Skid Inspect 0.1
Repair 1.5 1 A
09 Trailer Mounting Inspect 0.2
Kit Install 2.0 3 M
Repair 2.0 1 A
10 Support Kit Inspect 0.2 L
Repair 15 1 A
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Section I11. TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR

SMALL MOBILE WATER CHILLER

(1) ) 3) (4) (5
TOOL/TEST
EQUIP. MAINTENANCE NOMENCLATURE NATIONAL/NATO TOOL
REF CODE CATEGORY STOCK NUMBER NUMBER
1 0 Tool Kit, General Mechanic's Automotive 5180-00-177-7033
2 0 Shop Equipment, Automotive Maintenance 4910-00-754-0654
and Repair: Organizational Maintenance
Common No. 1
3 F, H Shop Equipment, Automotive Maintenance 4910-00-754-0705
and Repair: Field Maintenance, Basic
4 F, H Tool Kit, Master Mechanic's 5180-00-699-5273
5 Tool Kit, Service, Refrigeration Unit 5180-00-596-1474
6 H Shop Equipment, Automotive Maintenance 4910-00-754-0707
and Repair: Field Maintenance. Basic
Supplement No. 2
7 Vacuum Pump 4310-00-289-5967
8 Soldering Gun Kit 3439-00-930-1638
9 Puller Adapter (Appendix F)
10 F H Recovery and Recycling Unit, Refrigerant 4130-01-338-2707 17500B
(07295)
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Section V. REMARKS

REFERENCE
CODE REMARKS
Repair by replacing defective components.
B After a component is replaced or system is opened, evacuate the system, replace the filler—drier, and recharge the system
with R-12 refrigerant.
C Clean condenser periodically to maintain airflow.
D Test continuity.
E Use bulk wire for hamess repair.
F Adjust belt tension.
G If intemal parts are defective, replace short block assembly and evacuate to higher level of maintenance for repair.
H Replace element and cartridge.
I Adjust to specification.
J Check current flow.
K Service by cleaning filters.
L Upon receipt, conduct inventory of kit.
M Weid mounting kit to trailer frame.
N Remove and replace foam insulation.
(o] Perform compression test.
P Test refrigeration system for freon leaks.

B-11/(B-12 blank)
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE ITEMSLISTS

Section |. INTRODUCTION

C-1. SCOPE. This appendix lists components of end item and basic issue items for the Small Mobile Water Chiller
to help you inventory items required for safe and efficient operation.

C-2. General. The Components of End Item and Basic Issue Items Lists are divided into the following sections:

a.  Section Il. Components of End Item. This listing is for informational purposes only, and is not authority to
requisition replacements. These items are part of the end item, but are removed and separately packaged for transporta-
tion or shipment. As part of the end item, these items must be with the end item whenever it is issued or transferred be-
tween property accounts. Illustrations are furnished to assist you in identifying the items.

b. Section Ill. Basic Issue Items. These are the minimum essential items required to place the Small Mobile Water
Chiller in operation, to operate it, and to perform emergency repairs. Although separately packaged, basic issue items
(BIl) must be with the Small Mobile Water Chiller during operation and whenever it is transferred between property ac-
counts. The illustrations will assist you in hard-to-identify items. This manual is your authority to request/requisition re-
placement BlI, based on TOE/MTOE authorization of the end item.

C-3. EXPLANATION OF COLUMNS. The following provides an explanation of columns found in the tabular list-
ings:

a Column (1) - lllustration Number (I1lus Number). This column indicates the number of the illustration in

which the item is shown.

b. Column (2) - National Stock Number. Indicates the National stock number assigned to the item and will be
used for requisitioning purposes.

c. Column (3) - Description. Indicates the Federal item name and, if required, a minimum description to identify
and locate the item. The last line for each item indicates the CAGEC (in parentheses) followed by the part number.
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C-3. EXPLANATION OF COLUMNS (CONT)

d. Column (4) - Unit of Measure (U/M). Indicates the measure used in performing the actual operational/mainte-
nance function. This measure is expressed by a two-charaeter alphabetical abbreviation (e.g., ea, in., pr).

e. Column (5) - Quantity required (Qty Rar). Indicates the quantity of the item authorized to be used with/on the
equipment.
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Section Il. COMPONENTS OF END ITEM

N, ,
R
AN /. AN
v N\ . ’2\ N\

(1) () 3) (4) ®)
lus National Stock Description Qty
Number Number FSCM and Part Number U/M Rqr

MOUNTING KIT, TRAILER EA 1

(97403) 13226E1712
Consists of the following:

1 BINDER, LOAD EA 2
(97403) 13226E1736

2 BRACKET, EYEBOLT EA 2
(97403) 13226E1721

3 CRADLE, WATER CHILLER EA 2
(97403) 13226E1727

4 EYEBOLT EA 2
(75535) G-291,3/8 x 4-1/2

5 FLATWASHER EA 2

MS15759-814
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Section I1. COMPONENTS OF END ITEM (CONT)

F
1
N
(1) ) @) (4) (5)
Illus National Stock Description Qty
Number Number FSCM and Part Number U/M Rqr
MOUNTING KIT TRAILER (MODIFIED)
6 HOOK, GRAB EA 2
(97403) 13226E1719
7 LINK, CONNECTING EA 12
(81346) RR-C-271, TYPE I
8 NUT. HEXHEAD EA 2
MS35649-2312
9 SPRING, COMPRESSION EA 2

(84830) LC-072H-4

C-4
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Section Il. COMPONENTS OF END ITEM (CONT)

1 4

1 - @___Imﬂ W

1) 2 (3) (4) (5)

s National Stock Description Oty

Number Number FSCM and Part Number U/M Rqr

10 COUPLING HALF, FEMALE EA 2
MS27026-3

11 ELBOW, BRASS, REDUCING, 90° EA 1
MS14308-4

12 NIPPLE, REDUCER, BRASS, HEX EA 1
SAEJ530, PN 130137

13 NIPPLE EA 1
(79403) A213226E1819

14 HOSE, RUBBER EA 1
(79403) A213226E1820

15 CLAMP, HOSE EA 2
MS35842-13
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Section Il. COMPONENTS OF END ITEM (CONT)

Cc-4

(97403) 13226E1733

(1 ) 3) (4) (5)
llus National Stock Description Qty
Number Number FSCM and Part Number U/M Rqr

SUPPORT KIT, WATER CHILLER
(97403) 13226E1790
Consists of the following:
16 LINE, FUEL ASSEMBLY EA 1
(97403) 13226E1714
17 MUFFLER EA 1
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Section Il. COMPONENTS OF END ITEM (CONT)

/\‘ 2\ m /\%

) 5/ @
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R <>H
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] eee I

I@%

C
il

@ (2) (3) (4) (5)

lus National Stock Description Qty

Number Number FSCM and Part Number UM Rar

18 NOZZLE ASSEMBLY EA 1
(97403) 1322681787

19 ROPE, STARTER EA 1
(97403) 13226E1796

20 STRAINER ASSEMBLY
(97403) 13226E1738

21 ‘TUBE ASSEMBLY EA 5
13226E1710
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Section I1l. BASIC ISSUE ITEMS

1) (2) 3 (4) ()

Ilus National Stock Description Qty
Number Number FSCM and Part Number u/M Rqr
1 8465-00-141-0932 BAG. AUXILIARY STORAGE EA 1

(97403) 13226E1802
2 MANUAL, OPERATOR'S, EA 1

ORGANIZATIONAL. DIRECT SUPPORT.
AND GENERAL SUPPORT MAINTENANCE
MANUAL, SMALL MOBILE

WATER CHILLER. TM 10-4130-237-14
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APPENDIX D
ADDITIONAL AUTHORIZATION LIST

Section 1. INTRODUCTION

D-1. SCOPE. This appendix lists additional items you are authorized for the support of the Small Mobile Water
Chiller.

D-2. GENERAL. This list identifies items that do not have to accompany the Small Mobile Water Chiller and that do
not have to be turned in with it. These items are all authorized to you by CTA, MTOE, TDA, or JTA.

D-3. EXPLANATION OF LISTING. National stock numbers, descriptions, and quantities are provided to help you
identify and request the additional items you require to support this equipment. The items are listed in alphabetical se-
quence by item name under the type document (i.e., CTA, MTOE, TDA, or JTA) which authorizes the item to you.

Section Il. ADDITIONAL AUTHORIZATION LIST

1) (2) 3) 4)
National Stock Description Qty
Number FSCM and Pm Number U/M Rqr
PADDLE, WOODEN EA 1

PAIL, UTILITY, 5-GALLON EA 2

PAIL, UTILITY, 1-GALLON EA 1

4910-00-387-9592 PAN, DRAIN, 4-GALLON EA 1
THERMOMETER EA 1

D-1/(D-2 blank)
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APPENDIX E

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Section |. INTRODUCTION

E-1. SCOPE. This appendix lists expendable/durable supplies and materials you will need to operate and mainte-

nance the Small Mobile Water Chiller. This listing is for informational purposes only and is not authority to requisition
the listed items. These items are authorized to you by CTA 50-970, Expendable/Durable Items (Except Medical, Class V,
Repair Parts, and Heraldic Items), or CTA 8-100, Army Medical Department Expendable Durable Items.

E-2. EXPLANATION OF COLUMNS

a  Column (1) - Item Number. This number is assigned to the entry in the listing and is referenced in the narrative
instructions to identify the material (e.g., “Use cleaning compound, item 5, Appendix DJ").

b. Column (2) - Level. This column identifies the lowest level of maintenance that requires the listed item,

C - Opetrator/crew
O - Unit maintenance

F - Direct support maintenance
H - Genera support maintenance

c. Column (3) - National Stock Number.~ This is the National stock number assigned to the item; use it to request
or requisition the item.

d. Column (4) - Description. Indicates the Federal item name and, if required, a description to identify the item.

e. Column (5) - Unit of Measure (U/M). Indicates the measure used in performing the actual maintenance func-
tion. This measure is expressed by a two-character alphabetical abbreviation (e.g., ea, in., pr). If the unit of measure dif-
fers from the unit of issue, requisition the lowest unit of issue that will satisfy your requirements.

E-1



TM 10-4130-237-14

SECTION Il. EXPENDABLE/DURABLE SUPPLIES AND MATERIAL LIST

(1)

()

(4)

E-2

BB-F-1421

ITEM NATIONAL STOCK UIM
NUMBER | LEVEL NUMBER DESCRIPTION
1 0 ADHESIVE-SEALANT, SILICONE, RTV, NON- 0Z
CORROSIVE, ML-A-16146, TYPE III
2 0 ANTIFREEZE, NONTOXIC PROPYLENE-GLYCOL, GL
PN 13226E1839
3 F BRAZING ALLOY, SILVER, BCUP-5, QQ-B-654 AR
4 c CALCIUM HYPOCHLORITE POWDER, 0-C-114 0z
5 H COMPOUND, LAPPING AND GRINDING, A-A-1203 0z
6 c DETERGENT, LIQUID 0z
7 c 9130-00-160-1817 | GASOLINE, MOGAS, TYPE 1. MIL-G-3056 GL
8 H 9150-00-935-1017 | GREASE, AUTOMOTIVE AND ARTILLERY, 0z
MIL-G-10924
9 F 9150-00-058-2286 | GREASE, NONTOXIC, GP, MINERAL OIL 0z
CALCIUM SOAP
10 C 9150-00-186-6705 | OIL, LUBRICATING. OEHD, 15W-4,. MIL-L-46152 QT
11 OIL, LUBRICATING, REFRIGERANT COMPRESSOR, 0z
VV-L-825
12 F 5350-00-264-3485 | PAPER, ABRASIVE SH
13 F 8135-00-130-9754 | POLYURETHANE FOAM, FLEXIBLE, MIL-P-26514 0z
14 H 9130-00-559-2475 | PROPELLANT, KEROSENE, MIL-R-25576 cT
15 F REFRIGERANT, FLUOROCARBON, TYPE 12, LB
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Section Il. EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST (CONT)

(1) ) (3) 4) (5)

Item National Stock

Number Level Number Description Uu/M

16 F 3439-00-244-4540 RODS, WELDING, QQ-R-571 EA

17 F 8040-00-024-6988 SEALING COMPOUND, NON-CURING, 0z
POLYSULFIDE BASE, MIL-S-11030

18 F 8030-00-081-2325 SEALING, LOCKING, AND RETAINING (o)A

COMPOUNDS, SINGLE COMPONENT,

MIL-S-22473

19 F SOLDER, ACID CORE, SN96. WRAP 3, AR
QQ-S-571

20 0 SOLDER, ROSIN CORE, SN60, WRAP 2, AR
QQ-S-571

21 F 6850-00-664-5685 SOLVENT, DRY CLEANING, TYPE Il QT
FED-P-D-680

22 9905-00-537-8954 TAGS, MARKING EA

23 0 8030-00-889-3535 TAPE, ANTI SEIZE. TETRAFLUORO- RO
ETHYLENE, MIL-T-27730

E-3/(E4 blank)
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APPENDIX F

ILLUSTRATED LIST OF MANUFACTURED ITEMS

F-1. SCOPE. This appendix includes complete instructions for making items authorized to be manufactured or fabri-
cated at unit maintenance. A part number index in alphanumeric order is provided for cross-referencing the part number
of the item to be manufactured to the figure which covers fabrication criteria All bulk materials needed for manufacture
of an item are listed by part number or specification number in a tabular list on the illustration.

MANUFACTURED ITEM FIGURE NO.

MES-90-0001 DRIVE HUB ASSEMBLY ADAPTER F-1

Drill two 1/2" holes for two jaw

memmmmarimiillae Ar thean 4/0"

slide hammer/puller or three 1/2
holes spaced 120 apart for three ]
jaw slide hammer/puller file holes )
as required to mate with puller -
]aWS - 3/4
—(+
. e
- 1 1/2” Pipe Nipple, Schedule 40,
3" ioﬁg
1 1/2" Pipe Coupling
_.(_-{_\ i R \
e mein o\ '/ 1 _ 718
Drili 0.281" holes in side of _d—" ~~~ B - /710

coupling and thread with a y ?
0.3125" 24 tap

PULLER ADAPTER MES 90-0001
1. Connect predrilled pipe Coupling and pipe nipple.
2. Place puller adapter overdrive hub assembly and align 0.281" hole in adapter with hole in drive hub assembly.

3. Thread bolt through puller adapter into hole in drive hub assembly. Bolt should extend 1/2” to 3/4” into drive hub
assembly.

4. Using a standard two or three jaw puller, remove drive hub assembly from shaft.

F-1
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NOTES

1. Fabricate from:

a  11/2” pipe nipple, schedule 40, 3 long (39428) 4549K 654 or equivalent

b. 1 12" pipe coupling (39248) 4544K 27
c. Bolt, MS35308-338 (or equivalent)

2. All dimensions are in inches.

F-2



TM 10-4130-237-14

INDEX
A
Additional authorization liSt. ... ..o D-1
Adjustment procedures
AIMAIUNE GrOUD . .« o v o v e e e e e e e e e e e [4-61
(=T o101 =: (o) B-47
Compressor driveDEIL . .. ... o B-24
ReEliEf ValVe.. .. e a-92
SR KPIUGS .« . o o e B-57
Water pump drivebelt ... ... B-22
Armature group
AIUSIMENt . . .o 7-67)
ASSEMOIY . . A-65
DISASSEMIDIY . . v ottt et e e e A-63
1S 0ot 1 o 59
RO . . ottt A-67
REDIACEMEN . . .ttt e A6l
L= 11 o P A-60
Army Maintenance Management System (TAMMS), The. .. ... .. ..ot -1
Assembly and preparation for USE. . ... ..o oot P=T06|
Assembly procedures
AFMEIUTE GrOUP « .« o v e et et e e e e e et e e e e e e e e e e e [4-65
L= o 1= B-9
Cylinder block assembly . ... ..o 6-19|
Flywheel andringgear assembly . .. ... ot BE=78
R} = 1 1= b-17]
TharmOStatiC ValVE . .. oo e e e e e 5-80)
VO DU . o o oottt et e e e e e
AULOMELiC SNULAOWN . . . .o e 2-20
B
Ball vave
INStAl i ON . . o ettt e e 5-82
REMOVAl . . . . o 5-81
REDI BCEMENt . . . .o [5-8]1
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INDEX

SUBJECT

Carburetor
Adiustment . .. ...

Installation . . ..ot

Carrying handles

Installation . . ..ot e

Checks and services, operator preventive maintenance . . . . .

Checks and services, organizational preventive maintenance

Common tools and equipment . . . . . . .. ... .. ... ..

Components of end item and basic issue items lists . . . ..

Compressor

Installation . . ... e

ReEpaIr ..

Replacement ........ ... .

Compressor cylinder head and valve plate

Installation . ..ot

Compressor discharge hose

Installation. ...t

Index-2
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INDEX
SUBJECT Page
Compressor drivebelt
AJUSIMENT © o ottt e e e [4-23
INStAllaliON . . . .o [4-24
REMOVEL . . oottt [4-23
REDIACEMENT . . . .ottt et e e [4-23
Compressor shaft seal
INStallation . . ... p-43
REMOVA « o o e e e e e e e e e e e [5-63]
Compressor suction hose
INStallafioN . . ..o B39
REMOVAl . . o B39
REDIBOEIMENT . . . . .ottt e e e e e e [5-38
Condenser
INSEAIIAON .« . o s e et e e e e e e e [5-48
REMOVA . . .. b-47|
Replacement ... 5-47
Cylinder block assembly
INStAllAliON . . oottt e b-29
REMOVAl . . .. o B-24
RED BCEMENT . . . oo [5-23
[ 7 bB-1
Cylinder heads
INSEAl i ON . . . . oot e 5-20
REMOVEA . . .. =9
REDIBOEIMENT . . .. oottt e e e e e e e [5-19
D
DA Form 2404, Equipmentinspechon and Maintenance Worksheet . ... ..............cvunn. .. 2-4

DA Form 2028, Recommended Changes to Publications and Blank
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INDEX

SUBJECT Page
DA Form 2028-2, Recommended Changes to Equipment Technical

PUDIICAHONS . -+« « o« e e e e e e e e e e e [i]
DA Pam 738-750, The Army Maintenance Management System (TAMMS) ..................... [T
Data, EOUIDMENT . . . ettt [1-4
Decals and instruction plates, operating inStruCtionSON . . . ... oot r it e [Z29
Description and use of operator’scontrolsand indicators. . . .......... [Z1
Destruction of Army materiel to prevent eNemMY USE . . . ..ottt et ittt e e ie i |
DIimensions, eQUIPMENT . . . . . . vt e e e e e e 3

Dipstick and tube assembly

INSAllAtioN . . . . .o [4-68
REMOVA . . . ottt e e e e e e [4-68
REDAIT . . . oottt e [4-67
REPIGOEIMENT . . . . . o ottt e e e e e e e [4-67
Direct sUpport MaintenNanCe . . . . . . . ot e e e [5-1
Direct support troubleSNOOting . . . . . . . ottt [5-1

Disassembly procedures

Armature group . . . . . o o e e e [4-63
Carburetor . . . . . . [5-4

Cylinder block assembly . . . . .. .. .. [6-2

Flywheel and ring gear assembly . . . ... ..t [4-79
PUley QriVE . . . . et ee [4-26
Relief valve . . . . . . . . e 4-90;
SartEr . . . [5-14
ThEMOStAtiC VAIVE . . . . o ot ot e e
WEEN PUMID . . . v e e e e e e e e e e e e

Drivebelt, compressor

AIUSIMENT . . . . [4-24
Installation . . . . . ... e [4-24
REMOVEl . . o o ot e e
REPIGCEMENT . . . e e e
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INDEX

SUBJECT Page
Drivebelt, water pump

AGIUSIMENT . . o ettt e e e e e e e e e e e B-22

INStAllatiON .ttt [4-22

REMOVA . . o o et ettt e [4-22

REDIACEMENT . . . o vttt et e e [4-21

E

Engine assembly

INStallatiOn ..o 14-31

REMOVAl . B34

RED BCEMENT . . . ..o A-53

1=~ 110 S B34
Equipment characteristics, capabilities, and features . . . . .. .. .. .. .. ... ..... [1-1
EQUIPMENE QBEA . © « . o v o e e e et et e e e e e e e e e e e e e e 14
Equipment description and data.............c.oiiiiii i (11
EQUIPMENt  diMENSIONS ..ttt ettt ettt et [1-4
EqQUIPMENt  WIGN ..ot e =2
Exhaust system

INSEAllAtioN . . ... 14-32

REMOVAl ...t A-31

REPAIT. . .\ ottt [4-31

REPIACEMENE . ..ttt e e e f=31
Expansion valve

INStAl At 0N . . o 5-53

REM OV Al L b-52

REDIGEEMENL . . . . . o\ttt e e e e e [5-50

B I=S3 413 Yo p-5T
Expendable/durable supplies and materials list . . ......... ... ... ......... [O-1
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SUBJECT

Evaporator

Installation....................

Fan, assembly

Installation....................

Foam precleaner

Installation....................

Generd information................

General support maintenance
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SUBJECT Page
H
High pressure switch
INSEAIIAHION . . . o o et et e [5-43
REMOVEL . © o o ettt e e e e e e e [5-42
REDIACEMENL . . o o\ ottt ettt [5-41
= (4o S P 14-79
High temperature thermal switch
INSEAITALION -+« e v et ettt e e et e e e [4-89]
REMOV AL . .ottt [4-89
REPIACEMENE . . v ettt e e e e e e [4-88]
TESHING. « .« o ettt e e e e [4-89
Housing
INSLAIIAHON .« o v v v e e e e e e e e e e [4-15
REMOVEl . . . oo [4-15
REDAIT . o o o ettt e [4-15
REDIGCEMEN . . . . o e ot ettt e e e e e e e [4-14
I
Inspection, unpackingand . . .. ... ... [4-3
Inspection
ATMNEIUNE GIOUPD « . o ettt e e e e e e e e e [4-58
Pulley drive ... ... [4-24
Installation procedures
Bal valve assembly . . ... ..ot [5-82
(=T o101 =] o ) (P
Carrying handles . . ... ..o [4-100
COMPIESSON . . e ettt ettt e e e e e ettt e p=57|
Compressor cylinder head . . .. ..o [5-61
Compressor discharge hoSe - - - -« v
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SUBJECT Page

Installation procedures (cont)
Compressor drivebEIt . .. ... 14-24]
CompPressor Shaft SBal . .. ... oo
COMPFESSOr SUCHON NOSE . . . .+ o v et e e e e e e e e e e e e e e [5-39
Cylinder block, assembly . . . ... ... . [5-26
Cylinder heads

= 1 5-23
RIGNE . et [5-20

Dipstick and tube assembly . . .. ...ttt [4-68
ENGINEASSEMBIY . . . .ottt e e [4-371
EXNBUSE SYSIOIM . . . . o e et ettt [4-32
EXPaNS ON ValVE . . .. o [5-16l
FaN aSSEMDIY . . . .ottt e e [4-25
RO . .. [5-45
High Pressure SWItCh . . .. ..ot e e e e [5-43
High temperature thermal SWItCh . . . . ... ..ot et e e e [4-89
HOUSING . . . v e e e e e e e e e e e e e e e e [4-159
Intake manifold assembly . .. ... 14-49
Load DiNOErS . . ..ot
L OW PrESSUre SIVITCN . . . oo [5-46
Low temperaturethermal switch . ........ .. .. . . [5-89
Pressure relief VAV . . . ...ttt e [ 2-49
S K PIUGS . . . et e [4-57
S . [4-73
Starter panel assembly . .. ... [4-54
Thermostatic VAIVE . . . . . . . oo [>-/8
TOGYIE SWItCN SO . .« e ettt e e [4-21]
Trailer MOUNtING Kit . . . . oo oo e e e e e e e e e e (584
Vehiclereceptacle aSSembIY . . .. ..ottt e e [4-97
WELEr PUMP .« .« o et e e e e e e e e e e e e e e e 14-89
Water pUMP driVEDEIL . . ..ot e [4-22

INSIUCHIONS, OPEratiNg . . . .ottt e e e e e e e e e

Intake manifold assembly
NS Bt ON . . o ettt e [4-49
REMOVAL . . . ettt et et e e e e e [4-48

L
Leak-testing refrigeration SyStem . . . ... oo [5-21
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The Metric System and Equivalents

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

1 rantioram = 1N m'll'm-ma
a fenligram = v miaigrams A0 grain

1 decigram = 10 centlgra s = 1.54 grains
1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1kiloliter = 10 hectoliters = 264.18 gallons

1 sq. centimeter =

1 en Aacimatar = 1

a2 54. Gelimnewer AV

1 sq. meter (centare) =
1 8q. dekameter (are) =
1 8q. hectometer (hectare)

a rantim
100 sq. decimeters =
100 sq. meters = 1,076.4 sq. feet

= 100 sq. dekameters = 2.47 acres
.386 sq. mile

Square Measure

millimeters = .155 s q mch

atars = 158 5
CWis T 2.0

lO 76 sq. feet

1 sq. kilometer = 100 sq. hectometers =
Cubisc Measure
1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches

icu

meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To
inches centimeters
feet meters
yards meters
miles kilometers
ennara innhae annara nantirmatame
w\iunlc IIILIICB aquulc LTliLiIcwel o

square feet
square yards
square miles

square meters
square meters
square kilometers

acres square hectometers
cubic feet cubic meters

cubic yards cubic meters

fluid ounces milliliters

pints liters

quarts liters

gaiions iiters

ounces grams

pounds kilograms

short tons
pound-feet
pound-inches

metric tons
metricions

newton-meters
newton-meters

°F  Fahrenheit

temperature

Multiply by

2.540
.305
914

1.609

£ AR
C.201

.093
.836
2.590
.405
.028
.765
29,573
473
.946
3.785
28.349

.454
an?

U

1.356
.11296

To change To Multiply by
ounce-inches newton-meters .007062
centimeters inches .394
meters feet 3.280
meters yards 1.094
kilometers miles 621
square centimeters square inches .155
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles .386
square hectometers acres 2.471
cubic meters cubic feet 35.315
cubic meters cubic yards 1.308
milliliters fluid ounces .034
liters pints 2.113
liters quarts 1.057
liters gallons 264
grams ounces .035
kilograms pounds 2.205
metric tons short tons 1.102

Temperature (Exact)

5/9 (after

1. et Qo
subtracuing 3<4)

Celsius
temperature
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