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WARNINGS

To prevent electrical shock, make sure power is disconnected from 12 VOLT [ ]
INPUT FOR STARTING connection before performing this procedure.

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

Nitrogen is an inert gas. However, it also presents the danger of suffocation and
therefore, must also be discharged in a ventilated location.

When the refrigeration system must be opened for any reason, carefully discharge
the refrigerant first. Avoid contact with liquid refrigerant. Severe freezing of
body tissues can take place with extreme rapidity. Avoid excessive inhalation of
refrigerant gas, and ventilate the areain which it is rel eased.

Refrigerant gas in contact with flame or hot surfaces is converted to phosgene.
Phosgene is a highly toxic gas with an odor similar to newly mown grass or hay.

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

Fuel isflammable. To prevent fire or explosion, DO NOT bring spark or open
flame near fuel line.

Solvent is flammable. To prevent fire or explosion, DO NOT bring spark or open
flame near solvent.

Polyurethane foam is flammable. Burning foam causes toxic fumes. When
soldering, be very careful not to ignite foam.

Death or serious injury may result if personnel fail to observe safety precautions.
Use great care to avoid contact with liquid refrigerant or refrigerant gas
discharging under pressure. Sudden and irreversible tissue damage can result
from freezing. Wear thermal protective gloves and a face protector or gogglesin
any situation where skin-eye contact is possible.

FOR FIRST AID, SEE FM 4-25.11.

Change 2 a
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WARNI NGS

Calcium hypochlorite can cause serious injury if not
handled properly. Heed all safety measures below. If
calcium hypochlorite comes into contact with skin or
eyes, flush right away with water. Get medical help.

Do not operate water chiller after shipment or repairs
until system has been purged with disinfectant to
prevent water contamination.  (See paragraph 2-8.)

All refrigerant must be discharged from the system and
the entire system must be purged with dry nitrogen
before beginning any debrazing operation.

Nitrogen cylinders are pressurized containers.  The
pressure in the cylinder can exceed 2000 psi. A
nitrogen pressure regulator should be used at al times
when nitrogen is used for leak check or purge
operations.

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

To prevent persona injury, four persons required to
lift.

FOR FIRST AID, SEE FM 4-25.11.
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HOW TO USE THI S MANUAL

This manual is designed to help you operate and maintain the Snal
Mobile Water Chiller. The front cover table of contents is provided
for quick reference to inportant information. There is also an index
[o?ated_|n the final pages for use in locating specific items of

i nformation.

Measurenents in the manual are given in both US standard and netric
units. A nmetric to US standard conversion chart can be found on the
i nsi de back cover.

Read all prelimnary information found at the beginning of each task.
It has inportant information and safety instructions you nust follow
bef ore beginning the task.

Vﬂrnin% pages are located in the front of this manual. You should
read the warnings before operating or doing maintenance on the
equi pnent .

A subject index appears at the beginning of each chapter |isting
sections that are included in that chapter. A nore specific index is
| ocated at the beginning of each section to help you find the exact
par agraph you' re | ooking for.
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CHAPTER 1
| NTRODUCTI ON
| NDEX
SECTI ON TITLE PAGE
| GENERAL | NFORVATI ON [1-1]
I EQUI PMENT DESCRI PTI ON AND DATA [1-2
1. PRI NCI PLES OF OPERATI ON [1- 6]
Section |.  GENERAL | NFORVATI ON .

1-1.  SCOPE.

a. Type of Manual: Operator’s, Unit, Direct and General Support
Mai nt enance.

bh. Mdel Nunber and Equi prment Name: Airtacs nodel A-WCA0-G E,
Smal | Mobile Water Chiller, 40 GPH at 70 Degrees with Support Kit and
Trailer Munting Kits.

Purpose of Equipnent: 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 Arny
forms and procedures used for equi pnment maintenance will be those
TrA?l\/?v%)“ bed by DA PAM 738-750, The Arny M ntenance Managenent System

1-3. DESTRUCTI ON OF ARMWY MATERI AL TO PREVENT ENEMY USE. Refer to
TM 750- 244- 3, Procedures for Destruction of Equipnent to Prevent
Eneny Use, for information about destruction.

1-4.  PREPARATI ON FOR STORAGE OR SHI PMENT.

a. Placement of equiprment in admnistrative storage should be for
short periods of time when a shortage of maintenance effort exists.
|tems should be in mssion readiness within 24 hours or within the
time factors as determned by the directing authoritg. During the
storage period appropriate maintenance records will be kept.

b. Before placing equipnent in admnistrative storage, next
schedul ed mai ntenance service should be conpleted, shortcom ngs and
deficiencies should be corrected, and all Mdification Wrk O ders
(MAO' S) shoul d be applied.

1-1
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1-4. PREPARATI ON FOR STORAGE OR SHI PMENT ( CONT)

c. Storage site selection. Inside storage is preferred for itens
selected for admnistrative storage. If inside storage is not
avaélable, trucks, vans, conex containers and other containers nmay be
used.

1-5.  REPORTING EQUI PMENT | MPROVEMENT RECOMMENDATIONS (EIR). If your
water chiller needs inprovenent, let us know. Send us an EIR You ,
the user, are the only one who can tell us what you do not |ike about
your equipnent. Let us know why you do not |ike the design. Tell us

you don’'t like the design or performance. Put it on a SF 368
(Quality Deficiency Report). Mail it to us at: Command, U.S. Arny
Troop Support Command, ATTN:  AMSTR-MOF, 4300 Goodfell ow Boul evard
St. Louis, MO 63120-1798. W'Ill send you a reply:

1-6. LI ST OF ABBREVI ATI ONS

BTU HR British Thermal Units per Hour
C Cel si us
CcC cubic centimeters
F Fahr enhei t
gph gal  ons per hour
gpm gallons per mnute
mer cury
hp hor sepower
in I nch
kg ki | ogram
kg/ np ki | ogram per square neter
kg/ cn@ ki | ogram per square centineter
Kpm Ki | ograms per neter
| liter
b pound
m mllineters
Nu Newt on neters
oD out si de di mensi on
psSi pounds force per square inch
psig pounds force per square inch gauge
pt pi nt
rpm revol utions per mnute
\Y volts
VDC Volts Direct Current
Section Il. EQU PMENT DESCRI PTI ON AND DATA

1-7. EQU PMENT CHARACTERI STI CS, CAPABILITIES, AND FEATURES

a. Char acteristics.

1 Powered by an air-cooled, gasoline-driven engine.

2 Used on ML49 series trailers.

1-2
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EQUI PMENT CHARACTERI STI CS, CAPABI LI TIES, AND FEATURES ( CONT)

3 CanatibIe with 400-gallon (1514 liter) water trailer,
250-gallon (946 liter) and 500-gallon (1893 liter) fabric

druns, and 5-gallon (19 liter) cans.

Capabilities and Features.
1 Cools intake water of 120° F (49°C) to about 60°F (16°).

2 Delivers water at a rate of 40-gallons (151 liters) per
hour .

3 Skid-nmounted for ease of transport; four-man portable for
short distance.

4 Started with either rope or with 12 volt power source.

LOCATI ON AND DESCRI PTI ON OF MAJOR COVPONENTS.

- =
H

COMPRESSOR

HOUSING.  Protects water chiller from damage. Covers noving
parts.

ENGNE . Powers belts which drive the conpressor and water punp.
COWMPRESSOR.  Conpresses and circulates refrigerant.

1-3
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1- 8.

LOCATI ON AND DESCRI PTION OF MAJOR COVPONENTS ( CONT)

WATER PUMP OONDE]NSER
\

hnqx 42

&

D |

Al -

poy

I

111

;\
1N

——

n

|

CONDENSER.
WATER PUWP.
EVAPORATCR .

1-9. EQUI PMENT DATA.
and di nensi onal

Vater Chiller
Hei ght, cover.
Wdth cover.
Length, cover.
Hei ght, overall.
Wdth, overall.
Lengt h overal | .
G 0ss wei ght.

Operating range
Temperature in:

Temperature out:
5 . 0. 7 gpm +/— 0.3 gpm at 120°F (49°C) inlet water

Capacity .

1-4

Changes gas refrigerant

Punps wat er

data relating to unit

to |iquid.

t hrough evaporator.

Absorbs heat from water.

The followng listing contains the performnce
mai nt enance functions.

20in§51 ca
25 1n (64 ¢
......... 59 in (74 ¢
24in§61 crrg

26 in (66 c

34 in (86 cm
315Ib(143 kg)

.600F (16°9C) to 120°F (49°C)
. 500F (10°C) to 70°F (21°C)

. .
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EQUI PMENT DATA ( CONT)

Gasol i ne Enqi ne

Manuf act ur e.

Type. .
cl es.

del .
Type. .
Code.. . .
Hor sepower .
Torque. . . . . . . . . .
Engi ne speed (no |oad). .
Bore. . . . . . . . ..
St roke. :
Di spl acenent .
lgnition. . . . . . . . . . ..
Spark plug gap (resistor type).
Crankcase oil capacity. . oo
Wi ght . : Coe

Refri gerant System

Amount of refrigerant

Type of refrigerant

Conpr essor (nodel).

Manuf acture. . . . . . .

Conpressor (oil charge) .

Weight. . . . . . . . . . . . ...
Expansi on val ve super heat setting.
Rel i ef valve pressure setting .

T™M 10-4130-239-14

Briggs & Stratton
: 2 cylinder
.. . .4
. . 422435
. 1199
T X
. . . . . .18 @3600 RPM
.28.6 ft. Ibs @2600 RPM
. . . . . . . . 2700 RPM
.3.44 in. (8.74c
2.16in. (5.49 c
. . . . .42.33 in. (688 cm)
El ectronic I nductive Storage
.0.030 (0.76

SR e

3.75 |Ib (1.6 kg)
.. . . . . R12
SD- 507
. . . . .Sanko

5.5 oz (198 gg

.9 1b (4.0 kg
.. . . 12°F 4/- I°F
.325 psig (2,241 Nm

1-5
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1-9.  EQUI PMENT DATA ((CONT)
Refrigerant System (cont)
High pressure switch setting . .286-304 psig (1,972-2,096 kN M)

Low pressure switch setting . . . . . . . . 24 psig (165 kN M)
Kits
Support kit

Goss weight . . . . . . . . . . . . . . . . . 47 1b (21 ko)
Trailer mounting kit

Goss weight . . . . . . . . . . . . . . . .. 691b (31 kg)

SeedAipend|x C llocated at end of manual for |isting of contents of
each kit.

Shi ppi ng Cont ai ner

Length. . . . . . . . . . . . . . . .. .. .. 41in (104 c

Wdth. . . . . . . . . . . . . . . . . . . ... .3in(81l c

Height. . . . . . . . . . . . . . . . . . . .. 4in (112 ¢c

Approxi mate shipping weight. . . . . . . . . . . 679 Ib (308 kg
Section Il1l. PRINCIPLES OF OPERATI ON

1-10. CGENERAL OPERATION.  The water chiller consists of three major
conponents. A gasoline engine, a refrigerant system and a water
system

a. The gasoline engine powers the refrigerant conpressor (Bl) and
water punp (P1). A centrifugal clutch on the engine drive shaft wll
allow the engine to start up and gain speed with a load or run even
if the refrigerant conpressor |ocks-up. To sinplify starting the
engine wth the rope starter, a pneumatic tiner switch (S8) is
incorporated. This will allow pulling the rope without having to
hold the starter switch (S3) at the same tinme. The engine speed is
preset and governor controlled.

h. The refrigerant system transfers heat absorbed in the
evaporator (El) and discharges that heat to the condenser coil (d).
Pressure switches (S1 and S2) prevent damage to conponents in the
event of failures.

c. Warmwater flows into the water chiller through a hose. In the
initial starting phase, water is by-passed around the thernostatic
bl endi ng val ve ?Vﬂ) by the “START-RUN' water control valve (V5).
Once the engine is up to speed, the “START-RUN valve is turned and
water is run through the thernostatic valve. The valve will auto-
matically either recirculate the water to reduce the tenperature, or
will open and allow nore warm water into the system Cool water will
be available within three mnutes of starting at the dispense nozzle.
Water that is not dispensed will be returned to the water tank

1-6
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1-10. GENERAL OPERATI ON ((CONT)

mounted on the trailer. A snall heat exchanger (E2) is used to coo
the fuel to prevent vapor lock in high ambient situations. [|f water

fails to flow or

the water is cooled to a preset tenperature in the

tank, a sensor wll shut-down the engine.

WARM

WATER '____.-.___--.._..'___-._.-__-_,_._.--__1

DISPENSE

i p
DU A ST

: ] Y
H | P
: 4 [
cooL i
B, fe |
] |
A v
-—-  feL FROM FUEL TANK 10 ENGINE
e WATOR UNE
. REFRIGERANT UNE

1 MAJOR SYSTEMS

(a) Water System

(1)

(2)

Water storage container (not furnished). The water
storage container is a source of treated potable
water and is connected by flexible hose to the water
chiller for cooling.

Start run valve. The start run valve directs the
flow of water fromthe storage container. To start
the engine the start run valve nust be in the start
osition. In this position the water by-passes the
|l ending valve. After a few mnutes turn the start
run valve to the run position. Water is now
circulated through the blending valve.

Bl ending valve. The thernostatically controlled

bl ending valve controls the flow of water for
tenpering warmwater fromthe storage container with
cool water fromthe evaﬁorator to provide a constant
load to the evaporator heat exchanger inlet.

Water punp. The water punp circul ates the potable

wat er through the evaporator jacket for cooling or
t hrough the bl ending valve for recirculating as

1-7
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1-10.  GENERAL OPERATI ON ( CONT)

rﬁquired by the thernostatically controlled bl ending
val ve.

(5 Heat exchanger.The heat exchanger is used to cool
the fuel before

(b) Power System

(1) Engine. The water chiller engine is of the sane
basic 4 stroke cycle design used in autonobiles,
trucks and tractors. As the nanme indicates, there
are four strokes to one conplete power cycle, intake
conpression, power, and exhaust.

(2) Starter. The starter notor uses a gear type
engagenment nethod, similar to an autonobile starter
The starter motor shaft drives a pinion gear into
engagenent with a ring gear attached to the engine
f1 ywheel and cranks the engine.

(3) Carburetor. The carburetor incorporates an
I ndependent high speed fuel circuit and a separate
idle speed fuel circuit. An integral vacuum pul se
type fuel punp allows renote fuel source. The punp
wll prinme at 18 in. (457 nm) maximum|lift.

(4 lgnition. The ignition system consists of a self-
contained transistor nodule (no noving parts)
mounted on the ignition armature, and a flywheel
W th nmagnets.

(5 Governor. The governor spring tends to pull the
throttle open. The force of the counter weights,
which are operated by centrifugal force, tends to
close the throttle. The engine speed at which these
two forces balance is called the governed speed.

(6) Lubrication. Q1 has four purposes. It cools,
cleans, seals and lubricates. The wengine is
lubricated with a connecting rod dipper

(c) Refrigerant System The nmjor conponents of the
refrigerant system are as follows:

(1) Conpressor. The conpressor is used to conpress and
circulate R-12 refrigerant through the system

(2) Condenser Coil. The condenser coil air-cools the
cpnﬁressed gas refrigerant reduces it to a liquid at
hi gh pressure.

1-8
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1-10.  GENERAL OPERATI ON (CONT)

(3)

(4)

Fan. The fan draws outside air through the
condenser coil to dissipate the heat generated by
conpressed refrigerant.

Sight Gass. The sight glass is aninline liquid
i ndicator that provides a visual neans of

determ ning the condition of refrigerant flow ng
through the system as follows:

e A dark green center indictes no noisture in the
refrigerant.

e Alight green center indicates an acceptable
moi sture content in the refrigerant.

e A yellow center indicates too nuch noisture in the
refrigerant.

e MIKky white or bubbly liquid indicates a | ow
refrigerant charge.

e Clear bubble-free refrigerant indicates a fully
charged system

Expansion Valve. The expansion valve controls
expansion of liquid refrigerant to gas.

Evaporator. The heat exchanger transfers the heat
fromthe water to the refrigerant.

Automatic Pressure Control Switches. The autonmatic
control switches are provided as high and | ow
pressure control devices for the refrigerant system

a. Low Pressure Switch. The |ow pressure swtch
stops the water chiller when the suction line
pressure drops to the mninmum pressure allowed.

b. High Pressure Switch. The high pressure switch
stops the water chiller when the allowabl e maxi mum
wor ki ng pressure is exceeded.

Refrigerant Service Ports. The service ports are
provided to service the high and | ow side of the
refrigerant system

Pressure Relief Valve. The pressure relief valve

vents the refrigerant systemto the atnmosphere when
the maxi mum al | owabl e pressure is exceeded.

1-9/ (1-10 bl ank)
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CHAPTER 2
OPERATI NG | NSTRUCTI ONS

| NDEX
SECTI ON TI TLE PAGE
I DESCRI PTI ON AND USE OF OPERATOR S CONTROLS [2-1]
AND | NDI CATORS
. OPERATOR PREVENTI VE MAI NTENANCE CHECKS AND [2-3]
SERVI CES
111, OPERATI ON UNDER USUAL CONDI Tl ONS [2- 16]
V. OPERATI ON UNDER UNUSUAL CONDI TI ONS [2-37 .
Section |. DESCRI PTION AND USE OF OPERATOR S

CONTROLS AND | NDI CATORS

2-1. CGENERAL . The water chiller is intended for cooling_treated
potable water stored in transport tanks and containers. ~ The water
chiller draws water fromthe storage container, reduces the water
tenperature, and delivers the cooled water at a presel ected
tenperature to a dispenser, storage, or transport container.

2-2. OPERATOR S CONTRCOLS AND | NDI CATORS.

PNEUMATIC TIMER SWITCH S8
STARTER BUTTON §7

DIPSTICK

TOGGLE SWITCH S3

2-1
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2-2. OPERATOR' S CONTRCOLS AND | NDI CATORS (CONT)

Control or _

I ndi cat or Functi on

Di pstick Used to check oil Ievel.

Choke Pulled out to engage. Increases gas flow to
engine. Push In as engine warms.

Starter Button S7 Engages starter when pressed. Disengages

Toggle Swtch S3

Pneumatic Tiner
Switch S8

starter when rel eased.

Used to place equipnent

in STOP, RUN, or
node.

START

Used to start engine when using rope starter.

OV A e 9 & o o @A, C
O c R ) u J@
N B EBEE=0 () /
N —F ) o= =4
7

/
START RUN WATER CONTROL

REFRIGERANT SIGHT GLASS

Control or
| ndi cat or

Functi on

START RUN Wt er
Cont r ol

REFRI GERANT SI GHT
GLASS

2-2

Pl aced in START position for starting and in
RUN position for circulating water.

Shows anount

of nmoisture in refrigerant and
status of

refrigerant charge as foll ows:
Dark green center - no noisture

Li ght green center -
cont ent

accept abl e noisture

Yell ow center - too nuch noisture
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2-2.  OPERATOR S CONTROLS AND | NDI CATORS ( CONT)

Control or _
| ndi cat or Function

REFRI GERANT SI GHT _ o _
GLASS (Cent) MIKky white or bubbly liquid - lowrefrig-
erant charge

Cl ear, bubble-free refrigerant - fully
charged system

Section Il. OPERATOR PREVENTI VE MAI NTENANCE
CHECKS AND SERVI CES ( PMCS)

2-3. GENERAL

a. Before You Operate. Always keep in nmind the CAUTI ONS and
WARNINGS. Perform your before (B) PMCS prior to the equi pnent
performng its intended m ssion

b. Wiile You Qperate. Always keep in mnd the CAUTI ONS and
WARNI NGS. Pertorm your during (D) PMCS when the equipnent is being
used in its intended m ssion.

c. After You Qperate. Be sure to performyour after (A) PMCS
after the equi pment has been taken out of its m ssion node or
returned to its contai nnent area.

d. 1f Your Equipment Fails to Operate. Troubl eshoot using proper
equi pment.  Report any deficiencies using proper fornmns. Refer to DA
Pam 738- 750.

2-4. PMCS PROCEDURES

a.  The PMCS table lists the inspections and care of your equi pnent
required to keep it in good operating condition

b. The Interval colum of the PMCS table tells you when to do a
certain check or service.

c. The Itemto Be |Inspected Procedure colum of the PMCS table

tells you what to inspect and how to do the required checks and
services. Carefully follow these instructions

2-3
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d. If your equi pment does not performas required, notify unit
mai ntenance. Report any mal functions or failures on DA Form 2404, or
refer to DA Pam 738-750.

e, |If the PMCS table requires renoval of assenblies or equipnent,
refer to the maintenance paragraph |isted.

2-5. EQUIPMENT |S NOT READY/ AVAI LABLE |F PROCEDURES. The Equi pnent

I's Not Ready/Available If: colum tells you when and why your
equi pment cannot be used.

NOTE
Both terns “ready/available” and “mi ssion capable” indicate
equi pment is on hand and is able to performits conbat
m ssi ons. (See DA Pam 738-750.)
CAUTI ON

® FEqui pnent operation is allowable with mnor | eakages (d ass |
or Il1). (See note below) O course, you nust consider the
fluid capacity in the item system being checked/inspected.
When in doubt, notify your supervisor.

® \Wen operating with Class | or Class Il |eaks, continue to
check tluid levels as required in your PMCS

® Cass Il |eaks should be reported to your supervisor or unit
mai nt enance.

NOTE
® | eakage for operator/crew PMCS shall be classified as foll ows:

A ass | Seepage of fluid (as indicated by wetness or
di scoloration) not great enough to form drops

Cass Il Leaka%e of fluid great enough to form drops but not
enough to cause drops to drip fromitem being
checked/ i nspect ed.

Cass III Leaka?e of fluid great enough to form drops that
fall fromthe item being checked/inspected.

® Perform weekly as well as before operations PMCS if:

(1) You are the assigned operator and have not operated the
item since |ast weekly PMCS

(2) You are operating the itemfor the first tine.

2-4
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* The Item No. colum is used as source of
TM Nunmber col um on DA Form 2404,
Mai nt enance Wor ksheet ,

Tabl e 2-1.

_ item nunbers for the
Equi prent | nspection and

in recording results of PMCS

Operator Preventive Mintenance Checks and Services
NOTE

[f the eguipnent must be kept in continuous operation

check and service only those itenms that can be checked and

servi ced w thout d|sturb|nﬂ operation. Make the conplete
e

checks and services when t equi pment can be shut down.
B - Before D - Dﬂin? A- After
W- Weekly M - Mnthly H- Hourly
ltem___Interval I[tem To Be Inspected Equi prent |'s Not
No. | gl Dl Al wlH procedure Ready/ Avai |l able 1f:

CAUTI ON
|tems marked “*” may require daily checking under extreme
heat operational conditions.

"1 |e|e Housing.  Check for cracks, |Housing or doors
breaks, and proper m ssi ng.
fastening. Check grilles
for dirt and debris. Cean
as necessary.

2 |e Choke Control. Check Choke not working
for proper movenent. properly.

2-5
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Table 2-1. QOperator Preventive Mintenance Checks and Services (Cont)
B - Before D - Durin? A- After
W- Weekly M- Monthly H- Hourly
Item| Interval Item To Be |nspected Equi pment |'s Not
No. Islp]alwlu|m Procedure Ready/ Avai | abl e If:
FAN
3 Je|e Exhaust System  Check Miffler |eaks,
muffler for tightness cracked or missing.
agai nst | ocknuts. If
needed, hand-tighten. Check
muffl er and nmanrfold for
cracks or | eaks.
4 . Fan.  Check for tightness, Fan | oose, cracked,
cracks, and bends. or bent.

2-6
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Table 2-1. Operator Preventive Mintenance Checks and Services (Cont)

B - Before D - Durin(]; A- After

w - Weekly M- Monthly H- Hourly
ltem__ | nterval Item To Be Inspected Equi pment |'s Not
No. | Bl Dl Al wl HI M Procedure Ready/ Avai |l abl e |f:

5 ° Belts. Check for wear, Bel t worn, cracked,
cracks, missing teeth, and |mssing teeth, or
tight ness. | oose.

2-7
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Table 2-1. Operator Preventive Mintenance Checks and Services (Cont)

B - Before - Durln? A- After

W- Weekly - Monthly H- Hourly
ltem| Interval Item To Be Inspected Equi pment |'s Not
No. [B|D{A| WH[ M Procedure Ready/ Avai | abl e |f:

PRESSURE SWITCH
' ASSEMBLIES

WIRING HARNESS

| ) _-TOGGLE SWITCH

CAUTI ON

Itens marked “*” may require daily checking under saltwater
or high humdity operational conditions.

*6 ° Wring Harness, Toggle Connections are
Switch and Pressure Switch | oose, or wires are
Assenblies. Inspect for bare or corroded.

| oose connections, bare
wires, and corrosion.
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Table 2-1. Operator Preventive Miintenance Checks and Services (Cont)

B - Before D - Durin(l; A- After

W- Weekly M- Monthly H- Hourly
ltem| Interval Item To Be Inspected Equi pment |'s Not
No. [g]| ol Aol wlalM Procedure Ready/ Avai |l able |f:

7 |e]e Hoses. Inspect hoses for Hose |eaks, chafing
| eakage, chafing, and or loose fittings.
| oose fittings.

2-9
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Table 2-1. QOperator Preventive Mintenance Checks and Services (Cont)

B - Before D - Durin(]; A - After

W- Weekly M- Monthly H- Hourly
Iten] Interval Item To Be I nspected Equi pment I's Not
No. [ B[D[ATWHIM Procedure Ready/ Avai | able 1f:

DIPSTICK

DIPSTICK ~—

CAUTI ON

Items marked “*” may require daily checking under extrene
heat operational conditions.

BRI L I Crd%nkc?s? QOl. Check level. (O] |(I evelo| bel okaDD
Add oi item 17, [appendi mark on dipstick.
P

[E] as necessary t
mar k of dipstick.
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Operator Preventive Maintenance Checks and Services (Cont)

Table 2-1.
B - Before D- During A- After
W- Weekly M- Monthly H- Hourly
ltem| Interval Item To Be Inspected Equi prent |'s Not
No. [B[D[A H M Procedure Ready/ Avai | able |f:
CAUTI ON
Items marked “*” may require daily servicing under dusty or
sandy operational conditions.
"9 o 25 | Air Ceaner Foam Foam precl eaned
Precl eaned. After 25 dirty.
hours of engine operation
or weekly, whichever cones
first, renove and service.
( See [paragraph 3-5.])
*10 100| @ | Air O eaner Paper Cartridge dirty.
Cartridge. After 100
hours of engine operation
or nonthly, whichever
comes first, remve and
clean.  (See[paragraph
COVER mos\o
‘ COVER S

FOAM PRECLEANER

O ————
FLAT WASHER—————-3, HEX NUT

C S ~—COVER PLATE

I .
PAPER CARTRlDGE? | &

2-11
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Table 2-1. Operator Preventive Maintenance Checks and Services (Cont)

B - Before D - During A - After
W - Weekly M - Monthly H - Hourly
Interval

Item

No. [ B (D |A W |H |m

Item To Be Inspected
Procedure

Equipment Is Not
Ready/Available If

”

P

12 VOLT INPUT FOR STARTING CONNECTION

) | L

1

A

RS v, ¥
apvy reR

7 «¥ 3
J

N

©=0

START RUN WATER CONTROL

111@

12 o

13 o

2-12 Change 2

START RUN Water Control.
(Ball Valve Assembly) Turn control
back and forth to check operation.

12 VOLT INPUT FOR START-
ING Connection. Check for dam-
age.

Refrigerant. Look through RE-
FRIGERANT SIGHT GLASS &fter
15 to 20 minutes of operation.

REFRIGERANT SIGHT GLASS

Control will not move.

Starting connection
damaged.

REFRIGERANT SIGHT
GLASS not showing
clear, bubble-free
refrigerant with green
center.
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Table 2-1. QOperator Preventive Mintenance Checks and Services (Cont)
B - Before D- During A- After
W- Weekly M- Monthly H- Hourly
Item{ Interval Item To Be Inspected Equi pnent |'s Not
No. [BIDIAlW H| M Procedur e Ready/ Avai l able If:

QUICK RELEASE PINS (4)

14 |e Ski d. Check for cracks
and broken welds. dean
as needed. Check quick

rel ease pins securing
carrying handles. Check
carrying handl es.

CAUTI ON

sandy operational conditions.

*15 ° Condenser .

and debri s.

Items marked "*" may require daily checking

Check for dirt

Skid cracked or
wel d broken. _
SUICk rel ease pins
amaged or m ssing.
Carrying handl es
damaged or m ssing.

under dusty or

Condenser full of
dirt or debris.
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Table 2-1. Operator Preventive Miintenance Checks and Services (Cont)
B - Before D - Durin? A - After
W- Weekly M- Monthly H- Hourly
Item [Interval Item To Be |nspected Equi prent  I's Not

No. [BID[A[W HT M

Pr ocedur e

Ready/ Avai |l abl e |f:

TRAILER MOUNTING KIT

16 |e

17 |e

2-14
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i i

‘\\\\ = N

Trailer Munting Kit. Mounting hardware
Check that nounting | oose.
hardware is tight.
Fuel Line. Check for Any fuel |eak or
damage and | eaks. | ine damage.
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Table 2-1. Operator Preventive Miintenance Checks and Services (Cont)
B - Before D - DurinP A - After
W- Weekly M- Monthly H - Hourly
ltem Interval Item To Be Inspected Equi pnent |s Not

No. | B| D[ A H{ M

Pr ocedur e

Ready/ Avai |l able If:

WATER HOSES

1

O, o) ()
Cjﬁﬁ?]!@i@LF:ﬁ:ﬂ @I’ '
o

s ld F
STRAINER
FUEL LINE
)
~J

18 |e|o| @ Fuel . Check level. Fil
as required.

19 |eo|e® Water Hoses. Check all
wat er hoses for |eaks and
cracks.

20 (o]|e® Water Storage. Check
supply . Refill with
potabl e water as
necessary.

Fuel |evel |ow.

Hoses are | eaking
or cracked.

Vater supply | ow.

2-15
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Section II11. OPERATI ON UNDER USUAL CONDI TI ONS

2-6. ASSEMBLY AND PREPARATI ON FOR USE

et EXHAUST MUFFLER

- TOP COVER DOOR

1 Unlatch and open top cover door of water chiller.
2 Remove muffler from support kit duffle ba%h I nstal |
nd-

exhaust muffler on engine exhaust port. tighten on
existing |ocknuts.

2-16
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2-6. ASSEMBLY AND PREPARATI ON FOR USE (CONT)

SHIPPING PLUG

3 Renove shipping plugs from COOL RECI RCULATE, COCL DI SPENSE,
and WARM IN connections. Make sure no foreign matter is in
openi ngs.

4 Renove fuel line nozzle assenbly, four water hoses, and
strainer assenbly from support kit duffle bag.

WARM IN HOSE

- STRAINER

WATER SUPPLY

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

2-17
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2-6. ASSEMBLY AND PREPARATI ON FOR USE (CONT)

6 Route hose from COOL RECI RCULATE connection to return cool
water to water supply.

7 Attach dispense nozzle assenbly to hose connected to COOL
DI SPENSE connect i on.

o

FUEL SUPPLY CAN

K - (. § "‘: %
FUEL FITTING “

FUEL HOSE CAN ADAPTER

WARNI NG

Fuel is flammable. To prevent possible fire or
Expfosion, DO NOT bring sparks or open flane near
uel .

8 Screw can adapter and fuel hose into fuel supply can

Connect other end of fuel hose to quick-di sconnect MGAS
fitting on front of water chiller

2-18
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2-7.  INITIAL ADJUSTMENTS AND DAILY CHECKS.

a. Follow “Assenbly And Preparations For Use” instructions before
procedi ng, 2-6.

b. Inspect all covers, panels, grilles for |oose nounting, _
obstructions, or shipping damage. Report any deficiencies to unit

nmai nt enance.

~c. Performthe preventive mai ntenance checks and services |isted
In|table 2-1.

2-8.  OPERATI NG PROCEDURE

VWARNI NG

e Cal cium hypochlorite can cause serious injury
I f not handled properly. Heed all safety
measures below. If calcium hypochlorite comes
into contact wth skin or eyes, flush right
away wWith water. Get nedical help.

e Mx only in accordance with directions for
use. DO NOT allow cal cium hypochlorite to m x
wth any other materials, such as fuels, oils,
pai nt products, or ammonia. This may cause
fire or hazardous gases.

CAUTI ON

e Store calciunlhyPochIorite in cool, dry place.
Keep container closed.

NOTE

Before using the water chiller after shipnent or
repairs, the systemnust be purged with
di si nfectant.

a. Purging the Water System

1 Fill two 5-gallon (19-liter) pails with water. Add 0.1 ounce

2.8 grams) of calcium hypochlorite powder (item 8, —
to each. Stir each pail with a wooden paddle until powder

i s dissol ved.

2-19
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2-8. OPERATI NG PROCEDURE ( CONT)

WARM IN HOSE

COOL RECIRCULATE HOSE
WASTE CONTAINER COOL DISPENSE HOSE

CAUTI ON

To prevent clogging, do not operate chiller
wi thout strainer in WARM IN hose.

2 Disconnect hose from water supply at strainer assenbly.
Pl ace end of WARM I N hose in pail of solution.

3 Renove COOL RECI RCULATE hose from top of water supply and
place in waste container (5 gallon pail).

4 Start water chiller (see[paragraph 2-8b] steps 1-6).

2-20
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2-8.  OPERATI NG PROCEDURE ( CONT)

TOGGLE SWITCH §3 ——

WASTE CONTAINER
START RUN WATER CONTROL

CAUTI ON

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

5 Wth engine running, and water flow ng out of COOL

RECI RCULATE hose place START RUN water control in RUN
posi tion.

6 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

ails are enpty. Place toggle switch S3 in STCP position.
enove warm I n hose from pail

7 Connect WARM I N hose to strainer assenbly.

2-21
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2-8.

2-22

OPERATI NG PROCEDURE ( CONT)

8 Start engine. (See [paragraph 2-8bJ) Flush water system
t horoughly, discharging water from COOL DI SPENSE hose to
waste container. Connect COOL RECI RCULATE hose to potable
wat er supply. \Water chiller is now ready for operation.

WARNING

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

e Do not operate water chiller after shipment or
repairs until system has been purged wth
disinfectant to prevent water contam nation.
(See [paragraph Z2-8d.)

CAUTI ON

e ToO Prevent cl oggi ng, DO NOT ogerate wat er
chiller wthout strainer. (Sed¢ para Z-6] step

5.)
e Failure to connect all water hoses may cause

damage to equipment. DO NOT operate water
chiller wthout adequate water. supply.

NOTE

e |Install exhaust nuffler and connect water
hoses before starting engine. ( See[paragraph]
[2-6.] step 2).

e Perform before (B) PMCS.

®; (@) %

- H 0
= %@
A q@ e | &=

START RUN WATER CONTROL
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2-8.  OPERATI NG PROCEDURE ( CONT)

b. Startup
1 Place START RUN water control in START position

©

END DOOR

Q)

CHOKE

FUEL LINE BULB

2 Open end door.

NOTE

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

3 If needed, pull out choke to engage.

4 Squeeze and release bulb in fuel line until pressure is felt.
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2-8. OPERATING PROCEDURE ( CONT)

STARTER ROPE

TOGGLE SWITCH S3

NOTE

Step 5 is for starting when 12 volt power source
is 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: Wap starter rope from
left to right around flywheel pulley. Push pneumatic timer
switch (S8). Pull starter rope. Proceed to step 7.

2-24
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2-8. OPERATING PROCEDURE (CONT)

12 VOLT INPUT FOR STARTING
CONNECTION

NEUMATIC TIMER SWITCH S8

TOGGLE SWITCH 83

CAUTION
To prevent damage to starter:
» If engine fails to start within 15 seconds,
release starter button.

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

» If only 24 volt power source available, reduce
power source to 12 valts.
6.  If 12 volt power source available:  Insert cable from source into 12 VOLT INPUT FOR I
STARTING connection. Hold toggle switch S3 in START position. Push starter button S7.

Change 2 2-25
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2-8. OPERATING PROCEDURE (CONT)

Y

12 VOLT INPUT FOR STARTING

START RUN WATER CONTROL

7. Oﬁen dispense nozzle. When there are few or no air bubblesin water from cool dispense
ose, place START RUN control in RUN position.

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

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

* Refrigerant pressure too high.
 Refrigerant pressure too low.

2-26 Change 2
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2-8.  OPERATI NG PROCEDURE ( CONT)
e \ter tenperature too high.
e \Mter tenperature too |ow.

d.  Shut down.

START RUN WATER CONTROL

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

EXHAUST MUFFLER
TOP DOOR

. 4

- &y

L

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

SIDE DOOR " ’

WARNING

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

2 Renpbve exhaust nuffler. Place in support kit duffle bag.
2-27
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2-8.  OPERATI NG PROCEDURE ( CONT)

3 Close and latch top and side doors.

4 Disconnect fuel line and place in support kit duffle bag.
2-9. PREPARATI ON FOR MOVEMENT.

COOL RECIRCULATE HOSE COOL DISPENSE HOSE

i WARM IN HOSE
~© o—o &9 «
= = E=l=o
% © 9 P

FUEL LINE/'L: ;Id POWER CABLE —

1 Shutdown water chiller. (See[paragraph 2-8d.)

WARNING

Fuel is flammable. To prevent possible fire or

]gxpll osion, DO NOT bring sparks or open flane near
uel .

2 Disconnect fuel hose from water chiller and from fuel supply.
Drain and place in support kit duffle bag.

3 Disconnect three water hoses from water chiller connections.
Instal | shipping plugs. Disconnect hose from water storage
tank tee and strainer assenbly. Drain hose strainer assenbly
and nozzle assenbly and place in support kit duffle bag.
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2-10.  OPERATI NG | NSTRUCTI ONS ON DECALS AND | NSTRUCTI ON PLATES

(3
CAUTION: 70 PREVENT DAMAGE
- STARTING

o« ALWATS USE STAAMER By wanu i 1osE

« ITUME UNTL PRIMING BULS 1S FINM

«PUSIE STANT DUTTON FOM FIVE.SECONDS ONLY
«WAIT TEN MNUTES BETWEEN §TANTY

OPERATING

« DO NOT OPERATE WITHIOUT WATER CNCULATING
DO NOT DISCONNECT WNES INSIDE CIN.LER
*DO NOf TAMPEN Wilil FLOW CONTAOL DISK
oh RELIEF VAWVE -

SIWTDOWN

> + = CLOSE £EXHAUST COVER )
FOUR BT TeEin ris nerone uesuar
PERSON %ﬂ%! 1se€ 1) 4
LIFT S -~

FOUR
PERSON
LIFT

[

CAUTION
HEARING
PROTECTION

REQUIRED
_WITHIN 4FEET

" AIR INTAKE
MAINTAIN | FT
CLEARANCE
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2-10.

o

SMWC

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 IN 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 on SMWC

Connect nozzle hose to COOL DISPENSE fitting on SMWC

Open hinged lid of SMWC Leave open while operating

Check engine oil level, add oil if required. NSN 9150-00-166-6705 (15W40)
Attach fuel hose to FUEL fitting on SMWC and other end to fuel source,
NSN 9130-00-160-1817 (Combat Automotive Type 1)

Install muffler on exhaust manifold

Be sure water valves at tanks, if provided, are open

Hold engine switch in START position

Turn START RUN handle of SMWC to START position

Pull CHOKE for cold start

CAUTION: DO NOT RUN ENGINE UNLESS WATER HOSES ARE CONNECTED

Start engine with pull cord or with 24 or 12 volt DC power source to SLAVE RECEPTACLE.
After approximately 10 seconds or 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
not in use.

o

OPERATI NG | NSTRUCTI ONS ON DECALS AND | NSTRUCTI ON PLATES (CONT)

FOUR
PERSON
LIFT
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CAUTION
LID MUST BE OPEN
WHEN RUNNING

/

0

050,

&
&

()

SO
o
0.

@,

030

&
&

&S
&

0:0
"
&

FOUR
PERSON
LIFT

.
50

&
Q
\Q

Q

/

X\/
\\.:
‘\
SN

s
X8

0%
35S
022
‘A

¢

0
&
&

@,
Q

a¥

@,
()
o¥

D
9
e®

@
*
o

)

XY
‘0

{/
0
0’0

(D

'’ ..
O
5%
o

{/
3
‘0

A

)
)
9,

X0

AIR INTAKE
MAINTAIN 1 FT
CLEARANCE

CAUTION

HEARING PROTECTION
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Section I'V. OPERATI ON UNDER UNUSUAL CONDI TI ONS

2-11. CGENERAL. The Small Mbile Water Chiller is designed to
operate normally within a wide range of climatic conditions.
However, sone extrene conditions require special operating and
servicing procedures to prevent undue | oadi ng and excessive wear on
t he equi pnent.

2-12. OPERATION IN EXTREME HEAT. The water chiller is designed to
operate in tenperatures up to 120°F (49°C). Extra care should be
taken to mnimze the coolin% | oad when operating in extrene high
moi st or dry tenperatures. one of the steps that nay be taken are

a. Wﬂen possi bl e, use shades or awnings to shut out direct rays of
t he sun.

h. Check that the fan belts are tight and not sli pping.
c. Store water containers in shade prior to filling.

d. Shade the water to be cooled as long as possible prior to
cooling in order to get the best results.

2-13. OPERATION IN SALT Al R/ SEA SPRAY. Exposed areas should be
spray-rinsed or sponged with clear water periodically to renove salt
encrust ations.

2-14.  OPERATI ON I N SANDY/ DUSTY CONDI TI ONS.

a. Sand and dust can seriously reduce the efficiency of the water
chiller by obstructing the paper cartridge and foam precl eaned
reducing airflow Cean cartridge and precleaned daily if necessary.

b. Check the condenser for blockage reducing the air flow through
the coil. Clean condenser daily if necessary to provide unobstructed
air flow

c. Replace fuel filter weekly.

2-15. OPERATION IN H GH ALTITUDES. Operating efficiency will be
reduced with the increase in altitude. A loss of approxinmately 20%
wll be realized at one mle

2-16. EMERGENCY PROCEDURES .
a. General. The water chiller may be operated in an energency if
non-critical damage occurs to external conponents or it becones
I noperative due to a shutdown by built-in safety devices.
b. Danmage.
(1) Case/ Exhaust System If the water chiller case or nuffler
becones damaged, renove the damaged conponent(s) and operate the unit
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2-16. EMERGENCY PROCEDURES ( CONT)

as instructed in_paragraph 2-8h. Special caution should be taken
because noving parts may be exposed.

_ (2) Fuel Line or Quick-Disconnect. If the fuel line or quick-
di sconnect becone danmged, connect a tenporary fuel hose to
carburetor fuel inlet barb. Prime the carburetor fuel bow. Start
the water chiller and run in the normal operating node
%:8@) : (Because the fuel cooler will be bypassed, vapor |ock and

uel loss to the engine may occur during high tenperature operation.)

CAUTI ON

Do not allow the water chiller to operate nore
than ten seconds without water circulating
through the system Check the water outlet to
ensure water circulation, to prevent danage to
the water punp inpeller. It is protected by the
tenperature sensor only when ignition switch is
in run position.

c. Automatic Shutdown. The water chiller is designed to shutdown
aut orratlcaIIK_ when the water punp tenperature sensor exceeds 130°F
(54.5°C). This saf etg feature is to protect the water punp neoprene
i npel l er from damage by running dry. To reset the tenperature
sensor, the water punp housing and/or water tenperature nust be
reduced bel ow 130°F (54.5°C). \Water can be circul ated through the
system by bypassing the safety sensors. This can be acconplished by
Io acing the water valve in the RUN position and hol ding the spring-
oaded ignition switch (S3) in the START position. \Wen the water
t enperature and/ or punp housing tenperature drops bel ow 130°F
(54.5%C), release the spring-loaded ignition switch (S3) allowing it
to return to the RUN position,.

CAUTI ON

Inl et water tenperature should not be higher than
100°F (38°C) in the water transfer node.

d. Water Transfer. The water chiller may be used to transfer
(punp) water from one source to another at the rate of approximtely
five gallons per mnute. This can be acconplished by connecting the
warm i nlet hose to the water source and the recircul at|n? (outlet)
hose to a storage container and operating the water chiller with the
water valve in the START positon.
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CHAPTER 3
OPERATCR MAI NTENANCE | NSTRUCTI ONS

| NDEX
SECTI ON TI TLE PAGE
I LUBRI CATI ON | NSTRUCTI ONS [3-7
I, TROUBLESHOOTI NG PROCEDURES [3-11
1. OPERATOR S MAI NTENANCE PROCEDURES [3-3
Section |. LUBRI CATION | NSTRUCTI ONS .
3-1. ENGNE. No operator lubrication instruction for small nobile

wat er chiller engine.

3-2.  FAN, WATER PUWP AND COVPRESSOR MOTCR LUBRI CATI ON.  The fan
drive and water punp bearings are permanently lubricated and seal ed.
The conpressor notor is permanently lubricated. The conpressor is
conplete with lubricant. The rotating parts do not need any

addi tional [lubrication.

Section I'l. TROUBLESHOOTI NG PROCEDURES

3-3. CGENERAL . Tabl'e_3-T tontains troubl eshooting instructions
designed to be useful 1n diagnosing and correcting unsatisfactory
operation or failure of the Water Chiller

a. The table lists the nmost common mal functions which you may find
during the operation or maintenance of the water chiller or its
conponents.  You should performthe test/inspections and corrective
actions in the order |isted.

bh. This manual cannot list all malfunctions which may occur, nor
all tests or inspections and corrective actions. |If a malfunction is
not listed or is not corrected by listed corrective actions, notify
your supervisor
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c. Report any trouble or corrective action beyond the scope of
operat or maintenance to your supervisor.

Table 3-1. Operator’s Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. CHILLER FAILS TO RUN
Step 1. Check for supply of fuel.

Repl eni sh fuel supply and check fuel cap vent for.
restrictions.

St e(p 2. ) Check water source for |low tenperature (bel ow 60°F
16°Q0)).

The water tenperature nust be above 65°F (18.3°C) for

Nor mal operation and to prevent automatic shutdown by |ow

tenperature water control.

Step
(54.4°C)).

The water tenperature nust be below 125°F (51.7°C) for

3.  Check water source for high tenperature (above 130°F

Normal operation and to prevent automatic shutdown by high

tenperature water control.

Step 4. Check for below normal water flow.
Clean strainer and or restricted fittings.
Renmove kinks from hose.

Step 5. Check for seized engine.

Tr?/ to turn engine over with starter cord. If engine
will not turn notify Unit Maintenance.

Step 6. Check pressure swtches.
Press reset buttons.
Step 7. Check air filter/foam pre-cleaner.

Remove air cleaner cover and inspect filter and foam
Clean or replace dirty itemns.
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3-3. CGENERAL (CONT)
Table 3-1. Qperator’s Troubl eshooting (Cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

2. UNUSUAL NO SE OR VI BRATI ON.
Check for |oose or damaged nuffler.

Tighten or replace nuffler.

3. I NSUFFI CI ENT OR NO WATER COOLI NG

Check sight glass for mlky white or bubbly liquid indicating
| ow or inadequate refrigerant charge.

Notify Unit Maintenance.

4. I NSUFFI Cl ENT OR NO WATER FLOW
Step 1. Verify water supply.
Repl eni sh water supply.
Step 2. Check for blockage of water strainer.
C ean strainer as necessary.
Step 3. Check for kinks in water hoses.

Renove ki nks from water hoses.

Section Il11. OPERATOR S MAI NTENANCE PROCEDURES

3-4. GENERAL. This section contains operator/crew maintenance

I nstructions authorized by the Mintenance Allocation Chart (MAQ),
[appendi X_B,] and by the source, maintenance, and recoverability (SMR)
coded Itens to support the water chiller.
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3-5. AR CLEANER FOAM PRECLEANER SERVI CE

| DESCRIPTION |

This task covers: Service

| INITIAL SETUP |

Mat eri al s/ Parts:

Engine oil, item 17, Appendi X El
Liquid detergent, item 10[ Appendix E

COVER KNOB\D

FLAT WASHER——e-3 HEXNUT
COVER PLATE

§ ]
PAPER CARTRIDGE |

REMOVAL
1.  Renpbve cover knob. Lift off cover.

Renove foam precl eaned from around paper cartridge.

| CLEANING |

1. Wash foam precleaned with liquid detergent and water.

Ri nse and
squeeze dry.

2. Ol with 1 oz (30 CC) of engi ne oil. Squeeze to Spread oi |
evenly.
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3-5. AR CLEANER FOAM PRECLEANED SERVI CE (CONT)

| INSTALLATION |

1. Install foam precleaned around paper cartridge.

2. Install cover. Install cover knob.

3-6. AR CLEANER PAPER CARTRI DGE SERVI CE

| DESCRIPTION |

This task covers: Servi ce

Equi prent  Condi ti on:
Housi ng renoved.
Mat eri al s/ Parts:
Rags, Wping, item 23,[ Appendix B

COVER KNOB\O

FLAT WASHER > HEX NUT

CSD<—COVER PLATE

§ 1
PAPER CARTRIDGE |
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3-6. AR CLEANER PAPER CARTRI DGE SERVI CE ( CONT)

REMOVAL
1. Renove cover knob. Lift off cover

2. Rerove foam precleaned from around paper cartridge and clean it
(para 3-9)I.

3.  Renove hexnut and fl atwasher

4, Lift off cover plate. Renove paper cartridge.

| CLEANING |

1. Tap partrid%e gently on hard surface and w pe out air cleaner
housing with rag.

2. Wpe off cover plate with clean rag.

| INSTALLATION |

1. Install paper cartridge and cover plate.

N

Install flatwasher and hexnut. Hand-tighten.
Install foam precleaned around paper cartridge.

3
4, Install cover and cover knob.
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CHAPTER 4
UNI' T MAI NTENANCE | NSTRUCTI ONS

This chapter contains the follow ng frequently used nai ntenance
i nf ormation.

| NDEX
SECTI ON TI TLE PAGE
l. LUBRI CATI ON | NSTRUCTI ONS [4-1]

I REPAI R PARTS; SPECI AL TOOLS; TEST, MEASUREMENT, AND [4-2]
DI AGNOSTI C EQUI PMENT (TMDE); AND SUPPORT EQUI PMENT

L. SERVI CE UPON RECEI PT [4-2]

IV UNI T PREVENTI VE MAI NTENANCE AND SERVI CES ( PMCS) [4-8]

V. UNI T TROUBLESHOOTI NG [4- 14

VI UNI T MAI NTENANCE PROCEDURES [4- 19

VI, PREPARATI ON FOR STORACGE OR SHI PMENT [4-104]
Section |. LUBRI CATI ON | NSTRUCTI ONS

4-1. ENGNE. The only necessary lubrication for the water chiller
is oil for the crankcase. O should be changed after 25 hours of
operation. During normal engine operation, small particles of netal

<
OIL DIPSTICK
=] —

RELEASE TAB

?

{

V
8) ﬁ

OIL DRAIN PLUG
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4-1. ENG NE ( CONT)

from the cylinder walls, Pistons and bearings wll gradually
contam nate the oil. Dust particles fromthe air wll also
contamnate the oil. If the oil is not changed regularly, these
foreign particles cause increased friction and a grinding action
which shortens the life of the engine.. Fresh oil also assists in
cooling, old oil gradually becones thick and |oses its cooling
ability as well as its lubrication qualities.

1. Place oil drain parf_(CAppendix D) under OL DRAIN

2. Press release tab, pull oil drain plug. Depress plunger and
let oil drain. Install plug. D scard waste oil.

3. Pull out dipstick. Fill engine with 3.0 pints (1.42 liters)
of oil (item 17, [Appendix E) [through oil filler tube. Top
up to FULL mark on dipstick. Install dipstick.

Section Il. REPAIR PARTS;, SPECI AL TOOLS; TEST, MEASUREMENT, AND
DI AGNOSTI C EQUI PMENT (TMDE); AND SUPPORT EQUI PMVENT

4-2. NMAI NTENANCE REPAIR PARTS. Repair parts are listed and
iIllustrated in TM 10-4130-239-24P, Repair Parts and Special Tools
List (RPSTL) , covering Unit, D rect Support, and General Support
Mai nt enance for this equipnment.

4-3. COVMMON TOOLS AND EQUI PMENT.  For authorized common tools and
equi pnent refer to the Mdified Table of Oganization and Equi prent
(MICE) applicable to your unit.

4-4.  SPECI AL TOOLS AND TEST EQUI PMENT. Test, Maintenance,

Di agnostic Equi pnent (TMDE) and support equipnent include standard
equi Prrent found in any unit maintenance shop. A list of illustrated
manufactured itens arée found in[Appendl x F|

4-5, ~ CONSUMABLE MATERIALS. Refer to Appendix E, Section Il for a
list of expendable supplies and naterials.

Section Ill1. SERVICE UPON RECEI PT
4-6. SERVI CE UPON RECEI PT.
a. General. The basic water chiller, support kit and trailer
mounting kit are crated and shipped as one item The support kit and
the trailer nounting kit are boxed together and placed inside the

crate on top of the water chiller, or on the base of the shipping
crate.
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Unl oadi ng.  The crated unit should be placed as close as

possible to pornt of use before uncrating.

C.

Unpacki ng.
1 Place crated unit as close as possible to point of use.

2 Renove steel bands fromtop of crate, being careful not to
damage water chiller conponents.

3 Reﬁq%e cardboard box containing kits fromtop of water
chiller.

4 Open cardboard box and renove contents.
5 Inspect all contents for damage.
NOTE

® The cardboard box contains a duffle bag for
storing components of support kit after renoval
from packing box. Select conponents required
for installation fromsupport kit. Store spare
support kit components in duffle bag for |ater
use.

® Check contents using Appendix G Conponents of
End Item and Basic [ssue Itenms Lists.

6 Check support kit contents. These itens are required for
setting up water chiller as operational unit.

7 Check contents of trailer mounting kit. Do not remove from
shipping case until ready for installation.

8 Renove crating fromaround water chiller and renmove hol d- down
bolts from skid base.

9 Renpbve water chiller fromcrating and place at point of
operati on.

Checki ng Unpacked Equi prnent .

1 Inspect the equipnent for damage incurred during shipnent.
|f the equipnent has been damaged, report the danmage on DD SF
364, Report of discrepancy.

2 Check the equipment against the packing slip to see if the
shipnent is conplete. Report all discrepancies in accordance
with the instructions of DA PAM 738-750. The Arny
Mai nt enance Managenent System ( TAMVS).

3 Check to see if equipment has been nodified.
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4-7. I NSTALLATION I NSTRUCTION. The basic water chiller is a skid
mounted unit which can be used with various types of stationary or
nobi | e potable water storage containers. To provide a self-contained
potable water storage and nobile water chiller unit, a trailer
mounting kit is provided for nodifying the ML49A 400 gallon trailer
for water chiller installation, as shown in [fiqure 4-1]

4-8. TOOLS, TEST EQUI PMENT, AND MATERI ALS REQUI RED FOR | NSTALLATI ON.
No special tools required.

4-9 . TRAILER MOUNTI NG PROCEDURES.

a. Chassis Mdifications. |If trailer has not been nodified with
mounting blocks (view B, Tigure 4-2)] refer to Direct Support
Mai ntenance for trailer mounting kit installation.

b. Tank Modifications.

NOTE

ALL parts needed for tank nodifications are
| ocated in Support Kit Duffle Bag.

1 Renove pipe plug fromvent hole in tank fill cover.

2 Screw quick disconnect el bow connection into existing vent
L\ol e (view C, figure 4-T) for water recirculating (return)
ose.

3 Loosen clanp on hose coupling (view B, [frgure 4-1) and renove
hose coupling from manifold pipe.

4 Renove pipe nipple fromtank shutoff valve and replace with
T-connection wth quick disconnect.

5 Replace hose coupling (view B, [figure 4-1) and secure with
hose cl anps.

c. Munting Water Chiller on Trailer.

1 If trailer has been nodified with. mounting blocks, bolt
cradle to trailer (view B, [f1gqure 4-2).

2 Slide water chiller in the cradle. until it stops against the
back and | ocks under tabs (view A, figure 4-72)|.

3 Bolt grab hooks to cradle |ocking down the front of the water
chiller (view B, [figure 4-2).

4 [Fiqure 4-3]shows water chiller nounted.
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Figure 4-1. Modificat

TM 10- 4130- 239- 14

ELBOW coNP'JECTION
{Q.D] SCREWS INTO
EXISTING VENT HOLE

TANK

T CONNECTION (Q.0.)
REPLACES EXISTING
NIPPLE AND HOSE I¥
MANIFOLD LINE

MANIFOLD
T CONNECTION
o0

craADLE 3
BLOCK

tion of ML49A 400 Gallon Trailer Tank for Snall
Mobile Water Chiller Installation
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4-10. ASSEMBLY OF EQUI PMENT. Follow “Assenbly and Preparations for
Use” instructions,[ paragraph 2-5 and ' nitial "Adjustments and Daily
Checks” instructions,[ paragraph 2-6.

CHILLER
SKID

CRADLE

BACKSIDE OF CHILLER
{LOCKING POSITION)

-A-

TANK

CHILLER FRAME

TRAILER FRAME
MEMBER

Y
MOUNTING
BLOCK

-B-

Figure 4-2. Installation of Small Mbile Water Chiller Kit
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WARM WATER PRIMER
COOL WATER STRAINER BULB KIT FUEL
RECIRCULATE KIT SUPPLY
COOL WATER ===

DISPENSE

WARM WATER
FROM TANK

TO 12V OR 24V
POWER SOURCE
(STARTER)

Figure 4-3. Modified M49A 400 Gallon Trailer Tank for Snall
Mobile Water Chiller Field Use
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Section V. UNIT PREVENTIVE MAI NTENANCE AND SERVI CES ( PMCS)
4-11.  CGENERAL .

PN%S Always keep in mnd the WARNI NGS and CAUTI ONS while perform ng

b. Preventative Mintenance Checks and Services (PMCS,
are to be conpleted to ensure the water chiller is ready to use at
all times. These checks and services help you find and repair
defects before the water chiller is damaged or fails.

~c. Al deficiencies and shortcom ngs shall be recorded together
with the corrective action taken on DA Form 2404 (Equipnent
I nspection and Mintenance Wrksheet) at the earliest opportunity.

d. If your equipnent fails to operate, troubleshoot with proper
eqU|pnept. Report any deficiencies using proper forns. (See DA PAM
738-750).

4-12. PMCS PROCEDURE.

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

b. Use. To perform PMCS, follow the directions listed for each
col um ™ Dbel ow.

(1) lLtem No. This colum nunbers the checks and services in
order of performance. It is the source of item numbers for the TM
&gnEeL Col um on DA Form 2404, Equipnent Inspection and Mi ntenance

rksheet.

(2) Interval. This colum tells you when to do a certain check
or service. The codes in this colum are as follows:

W- Perform these checks and services once per week.

M- Perform these checks and services once per nonth and upon
recei pt of new equi prent.

H- Perform these checks and services after the nunber of hours
of equi pnent operation listed in the colum.

_ (3) Itemto be Inspected Procedure. This colum tells you what
Itemis to be rnspected. Tt 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,
refer the equipnent to Direct Support maintenance.
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4-12. PMCS PROCEDURES  (CONT)

c. Housing Renoval /Reinstallation. Before performng PMCS, renove
muf fl er and housing. After PMCS, rernstall housing and muffler
(See [Par agraphs 4-10 and 4-18.)

Tabl e 4-1. Unit Preventive Mintenance Checks and Services

W- Weekly M - Mnthly H - Hourly
—
tern |_Interval Itemto be Inspected
No. wl M| H Procedure

FUEL LINE I : : MOUNTING SCREW

FUEL PUMP

.....
e e%aag0gtirg 1

©%0%20%%0% %0 %%
P 020%0%0%0%2%0%: %0 %0208

INTAKE MANIFOLD

1 ° Carburetor. Renmove air cleaner elenent and air
cl eaner housin? (para 4-26).] Check for fuel
| eakage at fuel and vacuum lines. |f |eakage is

resent, replace hose clanp or line. Check for
oose mounting bolts and tighten if necessary.
Check for cracks. If carburetor is cracked,
replace it [[para 4-27). Check fuel punp for cracks
and for |eakage at nounting screws. Tighten

nmounting screws if necessary. |f punp I's cracked
or |eakage still present, replace carburetor [para
2 ° Intake Manifold. Check for cracks or vacuum | eaks

Repl ace cracked manifold or gaskets. Check for
| oose or missing nounting bolts. Tighten or
repl ace as necessary.
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Table 4-1. Unit Preventive M ntenance Checks and Services (Cont)
W- Weekly M- Monthly H- Hourly

ltem | Interval Itemto be Inspected

No. "W M[H procedur e

RING GEAR

NORMAL
GOVERNOR
SPRING HOLE

GOVERNOR LEVER NUT

MOUNTING BOLT (3)
FRONT VIEW
BACK VIEW
4 ° Governor Control Assembly. Check for |oose

for damage. Tighten |oose nounting bolts.

Starter. Check for loose cable connections.
Ti ghten | oose cable connections (para 4-33)].

GOVERNO
SPRING

mount i ng bolts. Check governor |ever and springs

Repl ace

governor |ever and springs if damaged (para 4-728)|.
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Preventive Mintenance Checks and Services (Cont)
W- Weekly M- Mnthly H- Hourly

I nterval Item to be Inspected
WimMl = procedure

BREATHER ASSEMBLY
MOUNTING BOLTS (4)

CRANKCASE COVER
MOUNTING BOLTS (7)

ENGINE BASE GASKET

ENGINE BASE
MOUNTING BOLTS (4)

° Engi ne. Check for |eaks at en%ine base gasket,
crankcase cover gaskets, and Dbreather assenbly
gaskets. Check for |oose nounting bolts. If

needed, tighten engine base, crankcase cover, and
breat her assenbly mounting bolts.

COMPRESSOR

MOUNTING BOLT

° Conmpressor. Start up engine ([p 8G).  Check
conpressor for unusual noise, |eaks,

_ irregular
pul l ey motion, |oose mounting bolts and belt

adjustment. If mounting bolts |oose, adjust belt
para 4-21). |f other problem exists, notify
Direct Support maintenance.
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4-12

Table 4-1. Unit Prevent Mintenance Checks and Services (Cont)
W- Weekly M- Monthly H- Hourly
ltem| Interval ltem to be Inspected
No. \/\,1 Ml H Procedur e
|
/l
HIGH TEMPERATURE :
THERMAL SWITCH
[~
|
WATER PUMP
MOUNTING BOLTS
° Water Punp.  Check for cracks, |eaks, and |oose
mounting bolts. If mounting bolts |oose, adjust
bolts Egara 4- 20)]. Repl ace water punp if needed
para 4-20). Check hi tenperature thermal switch
for danmage. Replace if damaged.
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Table 4-1. Unit Prevent Mintenance Checks and Services (Cont)

W- Weekly M- Monthly H- Hourly

|tem | nt erval

Item to be Inspected
Procedure

8 e | 200 | Spark Plugs. Renove and clean after 200 hours of
operation or nmonthly, whichever comes first. Check
for cracks, burning, fouling and regap as

necessary. Replace if cracked, burnt, or foul ed
(para 4-30)].

CONDENSE R————

9 ‘

Condenser. Cl ean condenser by renoving any
collected dirt and debris.
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Table 4-1. Unit Prevent Mintenance Checks and Services (Cont)

W- Weekly M- Monthly H - Hourly
ltem |_Interval Itemto be Inspected
No. Wl M| H procedure

WARM IN HOSE

/STRAINER
Strainer. Inspect and clean strainer in WARM I N
HOSE .

10‘

Section V. UNIT TROUBLESHOOTI NG

4-13. TROUBLESHOOTING . [Tabl'e 4-Z] Unit Troubl eshooting, lists
conmon nal functions 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 |isted. This
manual cannot |ist all malfunctions that may occur or list all
tests/inspections and corrective actions. 1f a malfunction occurs

that is not listed or covered in corrective action, notify your
supervi sor.
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Table 4-2. Unit Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. ENG@NE FAILS TO START W THOUT EXTERNAL PONER OR CRANKS BUT FAILS
TO START W TH EXTERNAL PONER.

Step 1. Inspect choke for proper operation.

Adj ust choke as required (para 4-27).

Step 2. Check fuel line and fuel filter for damage or bl ockage.

Repair fuel line or replace fuel filter

Step 3. Check spark plugs for gap, fouling or damage.

O ean, adjust or replace spark plugs [(para 4-30).

Step 4. Check carburetor for damage or bl ockage.

Repl ace carburetor (para 4-27)|.

Step 5. Test toggle sthch S3 [{ _) and pneumatic tinmer
switch (38) (Para z-To)

Repl ace togﬂle switch S3 [(para 4-18) or pneumatic
tinmer switch (S8) ([para 4-19)].

Step 6. Test armature group ([para 4-31).
Repl ace armature group (jpara 4-371).

Step 7. Check engine conpression ([para 4-25)]. Should not vary
more than 25 percent between cylinders.

|f greater than 25 percent variance, notify your
supervi sor.
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Table 4-2. Unit Troubleshooting (Cont)

MALFUNCTION
TEST OF INSPECTION
CORRECTIVE ACTION

2. ENGINE FAILS TO CRANK WITH EXTERNAL POWER.
B Step 1l Check for proper voltage to 12 VOLT INPUT FOR STARTING connection.
Obtain proper voltage (12 volts).

B Step 2 Check for proper voltage (12 volts) at back of 12 VOLT INPUT FOR STARTING
connection K[g[ara 4-41?.

If voltage incorrect, replace connection (para 4-41).
Step 3. Test starter button S7 and cables for voltage (para 4-29).
Replace battery cable or starter button S7 [para 4-29).
Step 4. Check for proper voltage (12 volts) at starter [para 4-33).
Replace starter cable or starter [para 4-33).
Step 5. Check ring gear for damage (para 4-34).
Replace flywheel[(para 4-34). If problem not corrected, notify your supervisor.

3. ENGINE STOPS SUDDENLY
Step 1. Inspect inline fuel filter for restricted gas flow.
Replace with clean filter [para 4-43).
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Table 4-2. Unit Troubl eshooting (Cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 2. Test high tenperature thermal switch for continuity
(para 4-38]].

Repl ace switch (para 4-37).

Step 3. Test high and |ow pressure switches and |ow
tenperature thermal switch for continuity (para 4-35|
4-36, and 4-40).

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

Step 1. Chec(k)for foul ed spark plug(s), grounded or open plug
wire(s) .

Clean or replace spark plug(s) [para 4-30] or
replace armature assenbly ?para 4- 31)|.

Step 2. Inspect nuffler for restriction or danage.

Renmove restriction or replace nmuffler as
necessary.

Step 3. Check operation of governor controls (para 4-278).

Adj ust or replace governor controls (para 4-28)|.

Step 4. Check for water in fuel supply.
Repl ace with fresh fuel.
Step 5. Inspect for seized conpressor.
Notify Direct Support.
5. ENG NE SMOKES EXCESSI VELY OR LEAKS O L.
Step 1. Check oil level.

Drain excess oil.

Step 2. Check breathers for bl ockage ([para 4-45].

Repl ace bl ocked or danaged breathers.
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Table 4-2. Unit Troubl eshooting (Cont)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

6. PRODUCT WATER NOT COOL.
Step 1. Check for |oose or broken belt(s).
Adj ust or replace belt(s) [(para 4-20 and 4-21).

Step 2. Check fan for |oose or mssing blades.

Repl ace fan assenbly ([para 4-22).

Step 3. Inspect water punp for inpeller or bearing failure.

Repair or replace water punp as necessary

Step 4. Check engine speed (MALFUNCTION 4).
I f problem not corrected, notify your supervisor.

1. LOW OUTLET WATER PRESSURE.
Step 1. Check for loose or broken water punp drivebelt.

Adj ust or replace water punp drivebelt (paral
[4-20]] .

Step 2. Check water punp for proper operation.

Repl ace water punp ([para 4-37)l.
Step 3. Check operation of relief valve.

Adjust relief valve (para 4-39)|.
Step 4. Check engine speed (MALFUNCTION 4).

I f problem not corrected, notify your supervisor.
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Section VI. UNIT MAI NTENANCE PROCEDURES

| NDEX

CGeneral . . :

Housi ng Repl acement

Housi ng Repair. . .

Wring Harness Repa|r.. L e e e e e e e e e
Toggle Switch S3 Replacement R
Pneunatic Timer Switch S8 . .
Water Punp Drivebelt Repl acenent . .
Conmpressor Drivebelt Replacenent

Fan Assenbly Replacement . . .

Centrifugal Cdutch Replacenent.

Exhaust System Repl acenent

Engi ne Assenbly Repl acenent oo

Air Cleaner Elenents Rﬁgl acement . :
Carburetor and |ntake nifold Repl acenent
Governor Control Replacenent . . Co
Starter Panel Assenbly Repl acenent

Spark Pl u%rs Repl acement . . :

Armature G oup Repl acerrent/Repalr .o

Di pstick and Tube Assenbly Repl acement

Starter Replacenent

Fl ywheel and Ring Gear Assenbl y Repl acerrent/Repal r. .

Hi gh Pressure Swtch Continuity Test
Low Pressure Switch Continuity Test
V\at er Pump Replacenment. . .
Ph Tenperature Ther nal Swi tch Repl acenent
i ef Valve Adjustment . . :
Low Tenper ature Ther mal Switch Test . . . .
Starting Connection Assenbly Replacenent. .
Skid Repair (Carrying Handl e) : :
Fuel Hose Repair. . .
Water Hose Repair . .
Breat her Assenbly Repl acement

4-14. CGENERAL

Scope. Thi s section contains Unit maintenance instructions

aut horized by the Maintenance Allocation Chart

support the water chiller.

MAC) ,
by the Source, Maintenance, and Recoverability 2SI\/R

[Appendi X B, and
coded itenms to
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4-15. HOUSI NG REPLACEMENT.

| DESCRIPTION |

This task covers: Removal , Installation.

[ INITIAL SETUP |

Equi prent

Condi tion o o
Par a Condi tion Description
[Z2-8 Engi ne stopped

Per sonnel Required:

Two to lift housing.

| p————

|_REMOVAL |

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

2. Wth one person at each end, slowy lift housing. Tilt as needed
to clear engine and condenser. Renove housing.

| INSTALLATION |

1. Wth one person at each end, slowy |ower housing over water
chiller. Tilt as needed to clear engine and condenser

2. Fasten nine |atches.
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4-16. HOUSING REPAIR

| DESCRIPTION |

This task covers repair only.

| INITIAL SETUP |

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, General

Materi al s/ Parts:

Rivets M520470AD4- 6
Rivets M520426AD4- 6
Rivets 13214E3789-3

Adhesi ve, item 4, Appendi x E

Rubber strip,[para F-2
Primer coatPng, Item 21, Appendi X B

MOUNTING SCREW ———-—’(

rd

Mechanic's, item 1,
[Appendl X B

Drill, portable, 1/4 in.
(5130- 00- 807-3009)
Item 3,[Appendi x B

Drill set, tw st
(5133-00- 293- 098)
I'tem 3,[Appendi x B

Ri veter, Blind, Hand
(5120-00-017-2849)
Item 10, [ Appendi X B\

~————LATCH

DATA PLATE

RUBBER GASKETING
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4-16. HOUSI NG REPAIR ( CONT)

I REPLACEMENT OF SIDE LATCHES AND RIVETSj

1. Drill out rivets. Renove |atch.
2. Install latch.
3. Coat stem of rivet with priner paint.

4, Install rivet.

| REPLACEMENT OF TOP LATCHES |

1. Hold top latch in open position. Renpbve nounting screw and
bracket. Renpve top latch

2. Hold top latch in open position. [Install mounting screw through
top latch into bracket.

| REPLACEMENT OF DATA PLATES |

1. Drill out existing rivets on data plate. Renpbve data plate from
housi ng.

2. Install data plate on housing. Aline nounting holes.

3. Install pop rivets in nounting holes.

| REPLACEMENT OF RUBBER STRIP |

1. Renove existing rubber strip.
2. Cut new rubber to correct |ength. ﬁPpIy adhesive to one side of

rubber strip and to housing. Install rubber strip with adhesive
si de against housing. Trim any excess.
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4-17.  WRING HARNESS REPAIR

[ DESCRIPTION |

This task covers: Testing and Repair

[ INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-3| Engi ne st opped. Tool Kit General
J PP Mechanic's, item 1,
[4-T15] Housi n [Appendi x B
J Mul tineter, i1tem 2,

Mat erial s/ Parts: [Appendi X B

Wre, [para F-3.
Tubi ng, [para F-4.

ELECTRICAL D!AGRAM
¢ stoP
4

J! s7 81
6! J
3 El s auN EXTERNAL : 02—@}-1_
f@ i POWER
! START =

o— sa SUPPLY
S to— 12724 VOC

iZ °l3 Ns l %om
sS l 56 St s2
) 1 2 ! 2 YELLOW RED BLUE
RED
PUMP . WATER REFRIGERANT REFRIGERANT
) TEWD FINAL TEMP. Hi PRESS. LO PRESS.
60 F

— 138°F 295 PSIG 35 PSIG
LOCATION: LOCATION: LOCATION: LOCATION:
Pum> WARN WATER REFRIGERANT COMPRESSOR
INLET LIGUID LINE SUCTION LINE

;g ary NOMENCLATURE GND 1 aND 2

nl1 STARTER MOTOR

a1 TERMINAL

Gl | 1t MAGNETD

a1 SLAVE RECEPTACLE

st 1 SVITCH, HIGH PRESSURE

se] 1 SVITCH, LOV PRESSURE

s3] 1 SWITOH,_DPDY

S| 1 SWITCH, THERWAL, HIGH TEWPERATURE

ss | 1 SWITCH, THERMAL, FINAL TEWPERATURE

s7| 1 SWITCH STARTER

s8] 1 SWUITCH PNEUMATIC TIMER

NOTE
Due to the nature of operation, the pneunatic

timer switch S8 operates opposite from normal.
Termial NO is closed and termnal NC is open.
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4-17.  WRING HARNESS REPAI R ( CONT)

1. Disconnect prepare multimeter for continuity test.

2. Disconnect one end of wire. Place red lead on one end of wre
section to be tested. Pl ace black [ ead on other end of wire
section to be tested.

3. Miultimeter should display less than 1 ohm If it displays nore
than 1 ohm replace wre.

1. Unwap harness cover as needed. Renove damaged wire from wring
har ness.

2. Cut correct length of wire frombulk wire. (See[para F-3). Crinp

termnal to each end of wre.

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

4-18. TOGGLE SWTCH S3 REPLACEMENT.

| DESCRIPTION |

This task covers: Testing, Renoval, and Installation

| iN1TIAL SETUP |

Equi prent
Condi tion
Par a Condi tion Description Tool s
[Z2-8 Engi ne st opped. Tool Kit, Generals
Mechanic, item 1,
[4- 15 Housi ng renoved. [Appendi x B
Multineter, 1tem 2,
Material s/ Parts: [Appendi X B

Tags, item 32, Appendix H
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4-18. TOGGLE SWTCH S3 REPLACEMENT ( CONT)

STOP POSITION SWITCH S3

i‘d}; |‘;‘5 Sy, l 19 6\1 ¢ TERMINAL
. l@|lots

START IPosmon / 3 \Qi_i&/ s \

_Eﬂ

lg o
h7__l/

_é

|

1. Tag and renove six wires from back of swtch.

2. Prepare multimeter for continuity test. Place switch S3 in RUN
position. Pl ace red |l ead on termnal 2 and black |ead on term nal
3. Measure and record continuity. Place red |ead on termnal 4
and black lead on terminal 5. Measure and record continuity.

3. If multinmeter does not show continuity during either test, replace
swW t ch.

4. Place switch S3 in STOP position. Place red |ead on termnal 5
and black lead on terminal 6. Masure and record continuity.
Place red |lead on termnal 2 and black |lead on termnal 3.
Measure and record continuity.

5. If multimeter does not show continuity during either test, replace
SW t ch.

6. Place switch S3 in START position. Place red lead on termnal 1
and black |ead on ternminal 2. Masure and record continuity.
Place red lead on termnal 4 and black |ead on termnal 5.
Measure and record continuity.

7. If multimeter does not show continuity during either test, replace
swW t ch.

8. If switch passes test, install six wires on back of swtch.

Renove tags.
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4-18. TOGGLE SWTCH S3 REPLACEMENT ( CONT)

SWITCH

MOUNTING BRACKET

@?&

LOCKWASHER WIRE
MOUNTING NUT

REMOVAL

1. Tag and renove six wires from back of swtch.
2. Renove nmounting nut, |ockwasher, and flatwasher.

3. Renmobve switch from nounting bracket.

[ INSTALLATION |

1. Install switch in nmounting bracket.
2. Install flatwasher, |ockwasher and nounting nut.

3. Install six wires on back of switch. Renpbve tags.
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4-19. PNEUVATIC TIMER SWTCH S8 REPLACEMENT.

| DESCRIPTION |
This task covers: Testing, Renoval, and Installation

| INITIAL SETUP |

Equi prent
Condi tion o o

Par a Condition Description Tool s

[Z-8] Engi ne stopped. Tool Kit, General

Mechanic's, item 1,
[4-T15] Housi ng renoved. [Appendi X B
Mil tineter, 1tem 2,

Material s/Parts: [Appendi X B

Tags, item 32,| Appendix E |

1. Tag and renove three wires from swtch.
NOTE

Because of the pneumatic tinmer switch assenbly
the NO and NC designations are REVERSED.

2. Prepare nultimeter for continuity test. Place red |ead on
termnal NO and black lead on term nal COM
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4-19. PNEUMATIC TI MER SWTCH S8 REPLACEMENT ( CONT)

3. Test

(a) Measure resistance. Miltimeter should show | ess than 1 ohm
(b) Press button and nmeasure resistance. Resistance should be
infinity. After approximately 45 seconds, the resistance

should be less than 1 ohm [f resistance is not correct,
replace pneumatic timer swtch.

4. If switch passes test, install three wires on switch. Renove
tags.

1. Tag and renove three wires fromswtch.
2. Renpbve nounting screws.

3. Renobve switch from nounting bracket.

| INSTALLATION |

1. Install switch in nmounting bracket.

2. Install nounting screws.

3. Install three wires on switch. Renpbve tags.

4-20. WATER PUWP DRI VEBELT REPLACEMENT.

| DESCRIPTION |

This task covers: Inspect, Renoval, Installation, and Adjustment

| INITIAL SETUP |

Equi prent
Condi tion
Par a Condi tion Description Tool s
[2- 8 Engi ne st opped. Tool Kit, GCeneral
Mechanic's, item 1,
[4-15] Housi ng renoved. [Appendi X B
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4-20. WATER PUWMP DRI VEBELT REPLACEMENT ( CONT)

MOUNTING NUT

| INSPECTION |

1. Look closely at belt for cracking, mssing teeth and/or frayed
areas. Replace any belt in poor condition.

2. |If water punp will not adjust to proper tension replace belt.

3. Wth belt renoved, inspect pulley for wear and damage. [f pulley
worn or damaged, notify Direct Support.
| REMOVAL |

1. Loosen two mounting nuts.
2. Lift water punp, sliding nounting bolts up in holes.

3. Renove drivebelt fromwater punp pulley and pulley drive. Lift
over fan to renove

| INSTALLATION |

Install drivebelt on pulley drive and water punp pulley.

| ADJUSTMENT |

1. Push down on water punp, sliding bolts down in holes.

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

3. Tighten mounting nuts.
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4-21. COVWPRESSCR DRI VEBELT REPLACEMENT.

| DESCRIPTION |

This task covers: I nspection, Renoval, Installation, and Adjustnent

| INITIAL SETUP |

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
[Z-8 Engi ne stopped. Tool Kit, GCeneral
_ Mechanic's, item 1,
[4-T15] Housi ng renoved. [Appendi X B
[4-20] Water punp drivebelt

renoved.

amveser (N N\

NS
EZoap)

. CENTRIFUGAL CLUTCH X 3
A\ A
PULLEY

W ADJUSTING BOLTS (2)

1. Look closely at belt for cracking, mssing teeth and/or frayed
areas. Replace any belt in poor condition.

2. |f conpressor will not adjust to proper tension replace belt.

| INsPECTION |

3. Wth belt renoved, inspect Biulley for wear and damege. |f pulley
I's worn or damaged, notify Direct Support.
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4-21. COWPRESSOR DRI VEBELT REPLACEMENT ( CONT)

REMOVAL
1. Loosen two bracket mounting bolts.
2. Lift conpressor, sliding nounting bracket up.

3. Renobve drivebelt from conpressor pulley and pulley drive. Lift
belt over fan to renove.

[ INSTALLATION |

Install drivebelt on pulley drive and conpressor pulley.

| ADJUSTMENT |

1. Push down on conpressor., sliding nounting bracket down.

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

3. Tighten two adjusting bolts.

4. Install water punp drivebelt ((parag 4-20)|.

4-22. FAN ASSEMBLY REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi pnent
Condi tion
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, GCeneral
_ Mechanic’'s, item 1,
[4-T15 Housi ng renoved. [Appendi X B
[4-75] Engi ne renoved.

Mat eri al s/ Parts:

Lockwasher Ms535338-140
Lockout MS172238
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4-22. FAN ASSEMBLY REPLACEMENT ( CONT)

SOCKET-HEAD SCREW ——Q STUD BOLT

A "“EAN ADAPTER
“ N\ FAN ASSEMBLY
SPANNER NUT
ﬁk& -7

HEXNUT "—'®

\LOCKWASHER

REMOVAL

1. Renmove hexnut and | ockwasher from studbolt.
2. Renove spanner nut from studbolt.

3. Loosen socket-head screw on back of fan hub.
4. Renove fan assenbly.

| INSTALLATION |

o g &~ w b P

Install fan assenbly on fan adapter.

| nstal | spanner nut on studbolt.

Align socket head screw over flat area on fan adapter.
Ti ghten socket-head screw on back of fan adapter.

Install | ockwasher and hexnut on stud and bolt.

Install engine [para 4-25).
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4-23. CENTRI FUGAL CLUTCH REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval, Inspection, and Installation

| INITIAL SETUP |

Equi prment
Condi tion o o
Par a Condi ti on Description Tool s
[2-8| Engi ne st opped. Tool Kit, GCeneral
Mechanic's, item 1,
[4- 15] Housi ng renoved. [Appendi X B
Pul ler Kit, Mechanical
[4- 25] Engi ne renoved. item 2,[ Appendi x B
[4-27] Fan assenbly renoved.
NOTE
Fan adapter and water punp pulley drive are a
press-fit assenbly.
COMPRESSOR
CLUTRIFUGAL  spacer
)
CRANKSHAFT
WATER PUMP

PULLEY DRIVE

\\ I
FAN ADAP‘ITW/) 3
5 /\
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4-23. CENTRI FUGAL CLUTCH REPLACEMENT ( CONT)

1. Renove fan adapter and water punp pulley drive.

2. Remove centrifugal clutch

3. Unscrew threaded studbolt from end of engine crankshaft.
4. Renove key.

5. Renove spacer from crankshaft.

| 1NsPECTION |

1

2.
3.

Wth belt renmoved, inspect water punp pulley drive and centrifuga
clutch for wear and damage.

Repl ace water punp drive if worn or danaged.

Replace centrifugal clutch if worn or danaged.

| INSTALLATION |

0 b=

Thread studbolt into crankshaft.
Pl ace spacer on crankshaft.
Pl ace | ocking key in keyway on crankshaft.

Pl ace centrifugal clutch on crankshaft with puller holes away from
engine. Aline centrifugal clutch with |ocking key and push on

Install water punp pulley drive and fan adapter on end of
crankshaft.

Install fan assenbly ((para 4-22)|.

Install engine [para 4-725).
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4-24. EXHAUST SYSTEM REPLACEMENT.

| DESCRIPTION |

This task covers: Removal and Installation

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[Z-8] Engi ne stopped. Tool Kit, General
_ Mechanic’s, item 1,
[4-T5 Housi ng renoved. [Appendi x B
_ Wench, torque
Material s/ Parts: (5120- 00- 640-6364) item 2,
[Appendi x_B
Lockwasher M535338-139
REMOVAL
WARNI NG
To prevent burns, DO NOT try to renove nuffler

until it cools down.

§ ~—— MANIFOLD MOUNTING
| BOLT

EXHAUST MANIFOLD

"%y <¢—— MANIFOLD BRACKET
MOUNTING BOLT

Y Y74 an

WAL 1 17281 Lame
Wil LUVLRWAOSHER

\GASKET

1. Renove muffler.

2. Renove four exhaust manifold nounting bolts and | ockwashers.
Renmove four exhaust manifold bracket nmounting bolts.

3. Remove exhaust manifold and two gaskets. Discard gaskets.
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4-24. EXHAUST SYSTEM REPLACEMENT ( CONT)

[ INSTALLATION |

=

Install two exhaust nanifold gaskets on engine.

2. Install exhaust manifold on gaskets.
CAUTI ON
To prevent damage to manifold, be sure to instal
all bolts by hand before tightening. Tighten in
order listed.
3. Install four exhaust manifold nounting bolts. Hand-tigthen
4. Install four exhaust manifold bracket mounting bolts and

| ockwashers.  Hand-tighten.
5. Tighten four exhaust nmanifold mounting bolts.

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

7. Install nuffler assembly hand-tight.

4-25 . ENG NE ASSEMBLY REMOVAL.

[ DESCRIPTION |

This task covers: Renoval, Installation, and Testing

[ INITIAL SETUP |

Equi prent
Condi tion o o
Par a Condi tion Description Tool s
Engi ne st opped. Tool Kit, Genera
o ’ PP Mechanic's, item1,
[4- 15 Housi ng renoved. [Appendi X B
Tester, cylinder com
[4-30] Spark plugs renoved pression, item 2,
(testing only). [Appendi x B
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4-25. ENG NE ASSEMBLY REMOVAL ( CONT)

Equi prent

Condi tion o o
Par a Condi tion Description Tool s
[4-T G| drai ned.
[4-21] Conpressor drivebelt

renoved

Mat eri al s/ Parts:

Strap, tiedown MS3367-1-9
Tags, 1tem 32,[ Appendi X E
Hose, [para F- 10|

COMPRESSION TESTER

POWER CABLE

1. Insert conpression tester in one cylinder

2. |If electric power available, insert power cable in 12/24 VO.T
I NPUT FOR STARTING connection. Push starter button S7. If
el ectric power unavailable, turn engine with starter rope.

Not e conpression displayed on tester

I nsert conpression tester in other cylinder. Repeat steps 2 and
3.

5. Note conpression displayed on tester. |If there is nore than a 25
percent difference between the two readings, notify Direct Support
Mai nt enance.

6. Reinstall spark plugs [(para 4-30).
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4-25. ENG NE ASSEMBLY REMOVAL ( CONT)

FUEL LINE

REMOVAL
1. Disconnect fuel line from carburetor connection.

RELEASE TAB _ENGINE BASE

"~

OIL DRAIN LINE

2. Press release tab. Disconnect crankcase oil drain line at base of
engi ne.

TARTER BUTTON S7
PNEUMATIC TIMER S8

STARTER CABLE— o 257

LOCKWASHER—»® ROUND WIRE

NUT
MOUNTING BOLT (3)
-—

STARTER PANEL ASSEMBLY

3. Renove three starter panel assenbly nounting bolts and ground wire
at GN\DL.
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4-25. ENG NE ASSEMBLY REMOVAL ( CONT)

STARTER BUTTON S7

WIRE
FROM TOGGLE

SWITCH S3 /
{

WIRE
\ .
\

FLATWASHER

LOCKWASHER — "
MOUNTING NUT-—-—-»é

4. Renmove wire fromright breather assenbly.
WARNI NG

To prevent electric shock, make sure power is
di sconnected from 12/24 VOLT | NPUT FOR STARTI NG
connection before performng this procedure.

5. Renmove nut and | ockwasher on starter button, S7 for starter cable.
Renmove starter cable.

MOUNTING BOLT—»?
FLATWASHER e ¢

HOLD-DOWN CLAMP

6. rI]?errg)ve two bolts and three wire hol d-down clanmps from cylinder
ead.
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4-25. ENG NE ASSEMBLY REMOVAL ( CONT)

7. Cut large tie strap holding power cable to oil drain el bow

8. Renove four engine nmounting bolts, nuts, |ockwashers, eight
fl atwashers and ground cable from STARTER connecti on.

9. Slide engine back free of fan shroud and renove from water
chiller Dbase.

10. Renove fan assenbly (para 4-27)|.

11. Renove centrifugal clutch (para 4-23)
| INSTALLATION |

1. Install centrifugal clutch [[para 4-23)

2. Install fan assenbly (para 4-22).

3. Place engine on water chiller base and slide forward to align
mounting bolt holes.

4. Install four engine mounting bolts, nuts, |ockwashers, ei ght
fl atwashers, and ground cable from STARTER connecti on

RELEASE TAB

ENGINE BASE

ELBOW

OIL DRAIN LINE
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4-25.  ENG NE ASSEMBLY REMOVAL ( CONT)

5. Place new tie strap around ground cable from STARTER connecti on
and el bow on engi ne base.

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

TOGGLE SWITCH S3
TIE WRAP

HOLD-DOWN
CLAMP

7. Install two bolts and three wire hol d-down cl anps on cylinder
head assenbly.

STARTER BUTTON §7

PNEUMATIC TIMER S8

B/GROUND WIRE

< MOUNTING BOLT (3)

STARTER CABLE\M

LOCKWASHE
Nu/g

STARTER PANEL ASSEMBLY
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4-25. ENG NE ASSEMBLY REMOVAL ( CONT)

8. Install starter cable to starter button S7. Install | ockwasher
and nut.
9. Install starter panel assenbly.
FUEL LINE \\ Aror
\ SWITCH - .. ——
WIRE

STOP
SWITCH
TERMINAL

WIRE FROM
S3 TOGGLE SWITCH

10. Attach wire fromtoggle switch S3 to term nal on
11. Install fuel hose to carburetor connection.

12. Fill engine with oil (para 4-T).
13. Install conpressor drivebelt (para 4-27).

14. Install water punp drivebelt (para 4-20).

4-26. AR CLEANER ELEMENTS REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi pnent
Condi tion o o _
Par a Condi tion Description Mat eri al s/ Parts:
Engi ne st opped. Engine oil, item 17,
=2 ’ PP
[4-T15] Housi ng renoved.
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4-26. Al R CLEANER ELEMENTS REPLACEMENT ((CONT)

o COVER KNOB
1

\\Q% COVER

FLATWASHER

COVER PLATE —<C >

CARTRIDGE

1. Renove cover knob. Lift off cover.
2.  Renove foam precleaned from around paper cartridge.
3. Renobve hexnut and flatwasher.

4. Lift off cover plate. Renove paper cartridge.

| INSTALLATION |

1. Install new paper cartridge. Install cover plate.

2. Install hexnut and flatwasher. Hand-tighten.

3. Q11 new foam precleaned with 1 oz (30 m) of engine oil. Squeeze
to spread oil,

4, Install foam precleaned around paper cartridge.

5. Install cover and cover knob.
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT.

| DESCRIPTION |

This task

covers: Renmoval and Installation

| INITIAL SETUP |

Equi pnent
CondPtion
Par a

[2-8

[4-15]
[4-20)

REMOVAL

Condi ti on Descri ption Tool s
Engi ne stopped. Tool Kit, Cenera
Mechanic's, item 1,
Housi ng renoved. [Appendi X B
Air cleaner elenents Mat eri al s/ Parts:
renoved
Gasket (08645) 271412
Gasket (08645) 270884
Gasket (08645) 271411
"’,,scnsw
MOUNTING BRACKET &i :

<> |
} i

GASKET
INTAKE TUBE st N\+———=BREATHER TUBES (2)

VWARNI NG

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

NOTE

Carburetor and intake manifold nust be renoved as
an assenbly before carburetor can be renmoved from
i ntake manifold.

1.  Renove two air cleaner nounting Screws.
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT ( CONT)

2.  Renmove nounting bracket and screws.

3. Renove air cleaner housing, gasket, intake tube and two breat her
t ubes as one assenbly.
FUEL LINE

VACUUM LINE
CAUTI ON

Do not pull lines at an angle or breakage of fuel
punp body connectors may occur.

4. D sconnect fuel and vacuum |i nes.
CONTROL ROD

CONTROL ROD BRACKET

5. Unbolt control rod bracket. Renove control rod and control rod

bracket .
STARTER PANEL

6. Renobve one bolt attaching starter panel assenbly to fan housing
to allow renoval of one screw in step 7.
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT ( CONT)

7.  Renove four screws holding manifold to cylinder

bl ock assenbly.

Carefull¥ lift carburetor and manifold assenbly and di sconnect
r

| i nkage

gaskets. f——

om governor arm while removing. Discard manifold

LOCKWASHERS (2)

il

8. Renpbve two carburetor nounting bolts ———"

and | ockwashers from base of manifold.!. [

9. Lift carburetor off manifold with GASKET
vacuum hose.

10. Renpbve gasket and discard.

) B

BOLTS (2)
| INSTALLATION |
e
il
rams| o
o
GASKET 'n_LOCKWASHERS (2)

<

|

l

%

BOLTS (2)

1. Install new gasket on manifold
2. Install carburetor with two carburetor mounting bolts and

| ockwashers to manifold.
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT ( CONT)

SCREWS (4)

3. Place tw new intake manifold gaskets on engine

4, Hook governor link to governor armwhile placing carburetor and
mani fol d assenbly on engine.

5. Install four screws holding manifold assenbly to cylinder block

CONTROL
ROD
BRACKET

CONTROL ROD

USE THIS HOLE

SWIVEL Lm

6. Hook control rod linkage and bolt control rod bracket to
mani f ol d.

7. Install one bolt attaching switch bracket to fan housing
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT ( CONT)

CAUTION

To prevent damage to val ve (adjusting screw), DO
NOT turn it too far or tight.

8. Turn idle mxture valve clockwise until it just seats. Turn

counter-clockwise 1-1/2 turns. This setting will permt the
engine to start.

FUEL LINE

, VACUUM LINE
9. Connect fuel line and vacuum |ine.
/sanWS(z)
MOUNTING BRACKET 3_!:,

GASKET

INTAKE TUBE ===t

%_— BREATHER TUBES (2)

y
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4-27. CARBURETOR AND | NTAKE MANI FOLD REPLACEMENT ( CONT)

CAUTI ON

Wienever the carburetor and manifold are renoved,
static governor adjustments should be checked

(para—4-78c)]1. Failure to do so may result in
engi ne overspeeding that may result in damage.
10. Install air cleaner housing, new gasket, intake tube and two

breat her tubes as one assenbly.
11. Install mounting bracket and two screws.

12. Install air cleaner elenents [para 4-20).

4-28. GOVERNOR CONTROL.

| DESCRIPTION |
This task covers: Renoval, Installation, and Adjustnent

| INITIAL SETUP |

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, GCeneral
_ Mechanic's, item 1,
[4-15] Housi ng renoved. [Appendi x B
_ Wench, torque
[4-726) Air cleaner elenents (5120- 00- 640- 6364)
renoved. item 2,[ Appendi x B

Tachomet er, Mechani cal , Hand

Held, item1. 3] Kﬁpenihx B

GASKET
INTAKE TUBE—— <——— BREATHER TUBES (2)
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4-28. GOVERNOR CONTROL (CONT)

REMOVAL
1. Renpve two air cleaner mounting screws.
2. Renpbve nounting bracket and screws. Renove air cleaner housing,
gasket, intake tube, and two breather tubes as one assenbly.
CONTROL ROD
CONTROL
ROD BRACKET
BOLTS (2)
IDLE SPRING
3. Unbolt control rod bracket. Renmove control rod and control rod
bracket assenbly.
4. Unhook idle spring.
NORMAL GOVERNOR _
SPRING HOLE W@
1
SPEED
CONTROL -
BRACKET e
GOVERNOR SPRING
GOVERNOR LEVER MOUNTING BOLTS (3)
VIEWED FROM THROTTLE SIDE
5. Renopve three nmounting bolts from speed control bracket.
6. Lift up speed control bracket and unhook governor |ink spring.
7. Renpve governor spring.
8. Renove idle spring.
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4-28. GOVERNOR CONTROL ( CONT)

9. Renobve speed control bracket.
GOYERNORLEVER

GOVERNOR
LEVER NUT

10. Loosen nut on governor lever, |lift lever off governor shaft, then
unhook throttle I|ink.

| INSTALLATION |

SHAFT 2 THROTTLE
. LINK

GOVERNOR LEVER :
1. Hook throttle link in governor |ever, use |ower hole.

2. Slip governor lever with throttle link over governor shaft and
tighten governor |ever nut.

NORMAL GOVERNOR
SPRING HOLE

b

' SPEED CONTROL
héz GOVERNOR SPRING
OUNTING BOLTS (3)

—
——
=
o
e

L
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4-28. GOVERNOR CONTROL ((CONT)

3. Hook governor spring in governor lever (hook in second hole from
end of governor |ever)

4.  Hook other end of governor spring in notch of speed control
Mount speed control bracket on engine with three bolts.

CONTROL
ROD

CONTROL
ROD
BRACKET

IDLE SPRING
6. Install idle spring on speed control bracket.
7. Install control rod and control rod bracket assenbly.

8. Follow instructions for the governor control adjustnent
procedur es.

| ADJUSTMENT |

WARNING

Before starting or running engine, static

adj ustnent of the governor nust be nade. Failure
to make static adjustnments first could result in
engi ne overspeeding which may result in engine or
equi pment damage causing personal injury.

NOTE

Al linkage nust be installed prior to making any
adj ustments..

OPEN

GOVERNOR LEVER
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4-28. GOVERNOR CONTROL ( CONT)

1. Loosen governor |ever nut.
2. Push on governor lever until throttle is w de open.

3. Hold lever in this position and rotate governor shaft counter-
clockwise as far as it wll go.

4. Hold shaft in position and tighten governor |ever nut.
CAUTI ON

Water Chiller nust be connected to water supply
for this adjustnent.

5. Start engine (para 2-8bh) and allow to run for five mnutes.
6. Attach engine tachoneter.

7. Adjust control rod nut to obtain 2700 RPM

MOUNTING BRACKET— ¥y

L

i
, GASKET
INTAKE TUBE———e- BREATHER TUBE

8. Ingtall air cleaner housing, gasket, intake tube and two breather
t ubes.
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4-28. GOVERNOR CONTROL (CONT)

9. Instal mounting bracket and screws.

10. Install air cleaner elements (para 4-26).

4-29. STARTER PANEL ASSEMBLY REPLACEMENT.

[DESCRIPTION |

This task covers. Testing, Removal, and Installation

[INITIAL SETUP|
Equipment
Condition - o
Para Condition Description Tools
2-8 Engine Stopped. Tool kit, General Mechanic's,
item 1,|{Appendix B
_ Multimeter, item 2,|Appendix B
Housing removed.
Materials/Parts,

Tags, item 32,
Lockwasher MS353389-44

)

) Bk AT O o_-o @9y (
NSRS =l

—

POWER CABLE -

TESTING
B L Connect power cableto 12 VOLT INPUT FOR STARTING connection.

2. Set multimeter for voltage test.
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT ( CONT)

BLACK LEAD

STARTER BUTTON §7

&% RED LEAD

3. Place black |ead on good ground (netal engine part). Place red
lead on termnal (1) of starter button S7 | eading to STARTER
connection assembly. Note voltage. |If voltage not present,

repl ace cable.

4, Place red lead on termnal (2) of starter button S7 leading to
starter.

5. Press starter button S7 and note voltage.

6. |If voltage fromsecond reading is the same as the first, swtch
is good. |f voltage from second reading is less than first,
replace switch
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT (CONT)

/_4 STARTER CABLE
8<—INTERNAL TOOTHED WASHER
CABLE NUT

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

7. Place red lead on starter terminal. Press starter button S7. If voltage is present, cable is good.
If voltageis lessthan voltage at starter button, replace cable.

REMOVAL

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

- MOUNTING BOLT MOUNTING SCREW
. / R PNEUMATIC TIMER

@. SWITCH S8
e

MOUNTING BRACKET
FLAT WASHER -
LOCK VASHER\
NUT :
N

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

T TOGGLE SWITCH S3
MOUNTING BOLT
WIRE

.“\ R T
~ MOUNTING BOL
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT ( CONT)

3. Renpve nounting screws from pneumatic timer switch. Renove timer
switch from mounting bracket.

4. Rermpve three nounting bracket bolts. Renmove mounting bracket.

STARTER BUTTON S7

WIRE (2) \{

FLATWASHER (1)
LOCKWASHER (2) —_—
MOUNTING NUT (2) ———»,&,

A

o

Tag two wires under starter button S7.

6. Remove two wire mounting nuts, |ockwashers, and one flatwasher.
Remove two wres.

BOLT (2)
: OCKWASHER
: S !
MOUNTING BRACKET —e-

N

~~

— .
STARTER BUTTON s7—-/»@1)
g & o NUT (2)

7. Renmpbve two nmounting bolts with | ockwasher, flatwasher, and two
nuts.

8. Renmove starter button S7.

9. Renove cable nut and internal toothed washer from starter.
Renmove starter cable.
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT (CONT)

NgY / CABLE
~—— INTERNAL TOOTHED WASHER

CABLE NUT

WARNIN

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

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

11. Remove starter cable mounting nut, and flatwasher, from switch S7.
Remove starter cable

[INSTALLATION |

1. Install starter cable on switch S7. Install flatwasher, lockwasher, and starter cable
mounting nut.

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

3. Install starter cable on starter. Install internal toothed washer and cable nut on starter.
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT ( CONT)

LOCKWASHER

MOUNTING BRACKET

STARTER BUTTON S7 )

& —— NUT

4. Install starter button S7 in nounting bracket. Install two
bolts, |ockwashers, flatwashers, and nuts.

5. Install two wires. On termnal stud nunber 1 place one washer.
Pl ace a | ockwasher and nut on each terminal and tighten. Renpve
tags.

6. Install nounting bracket on engine. Install toggle swtch ground
S3 wire on mounting bolt. Install three nounting bolts.

STARTER BUTTON §7

|
MOUNTING SCR EWS/

WIRE (2) |
FLATWASHER (1) —

\bé
LOCKWAS::R (2) —-—...._._g PNEUMATIC TIMER
T (2) SWITCH S8
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4-29. STARTER PANEL ASSEMBLY REPLACEMENT ( CONT)

MOUNTING uu‘r—*@

7. Install toggle switch S3 in nmounting bracket. Install
fl atwasher, |ockwasher, and nounting nut.

8. Install pneumatic timer switch. Attach with nounting screws.

4-30. SPARK PLUGS REPLACEMENT.

| DESCRIPTION |

This task covers: Test, Renoval, Adjustnment, and Installation

| INITIAL SETUP |

Equi pnent
Condi ti on
Par a Condi tion Description Tool s
2-§ Engi ne stopped. Tool Kit, Ceneral
Mechanic's, item 1,
[4-15] Housi ng renoved. [Appendi x B

Per sonnel Required:

Two for testing
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4-30. SPARK PLUGS REPLACEMENT (CONT)

TEST

Remove spark plug from one cylinder. Reconnect spark plug wire.
Remove second spark plug wire to prevent engine from starting.
Ground spark plug. While cranking engine check for spark.
Repeat steps | through 3 on the other cylinder.

4. Readjust engine speed to 1200 RPM.

wnh e

REMOVAL
1. Remove two spark plug wires from spark plugs.
2. Remove two spark plugs.
ADJUSTMENT
Gap each spark plug to 0.30 in. (0.76 mm).
INSTALLATION
1. Install two spark plugs and tighten
2. Attach two spark plug wires to spark plugs.

Change 3 4-61



T™M 10-4130-239- 14

4-31. ARVATURE GROUP REPLACEMENT.

| DESCRIPTION |

This task covers: I nspection, Testing, Adjustnent, Renoval, and
I nstallation

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-8] Engi ne stopped. Tool Kit, General
_ Mechanic's, item 1,
[4- 15 Housi ng renoved. [Appendi x_ B
Materials/Parts: Personnel Requi red:
Seal ant, item 3,[ Appendi X Two for testing
Sol der, item 30, Appendi X
Tape, item 33, Appendi x H
Lockwasher MsS35338-140
Lockwasher MS35338-44
MOUNTING BOLT —«+—MOUNTING BOLT

LOCKWASHER +—BLOWER HOUSING

Mo 2
L‘t_@\“_—_l__é__m |l 'L!\ START[ER PANEL ASSEMBLY
TR

v l :
FLYWHEEL PULLEY K .
P

1. Renove two flywheel pulley nounting bolts and two | ockwashers.
Remove flywheel pulley.

b

NSPECTION |

2.  Renove eight blower housing mounting bolts. Renpve bl ower
housi ng.

3. Myve starter panel assenbly aside.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

IGNITION MODULE

ARMATURE GROUP

i

SPARK PLUG CABLE

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

5. Check for |oose spark plug wire connections on ignition nodule.
If spark plug cable connection |oose, replace armature group.

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

MOUNTING BOLT B ae— MOUNTING BOLT

LOCKWASHER

BLOWER HOUSING

FLYWHEEL PULLEY

7. Install bl ower housin?. Install eight blower housing nounting
bolts and starter cable clanp.
8. Install flywheel pulley. Install flywheel pulley nmounting bolts.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

WARNI NGS
Be sure there is no fuel or fuel vapor present,
which mght be ignited by the spark and cause a
fire or explosion.
To prevent electric shock, be careful when
connecting power cable to 12/24 VOLT | NPUT FOR
STARTI NG connection

NOTES

lgnition systemrequires a mninmumof 350 RPMto
produce a spark.

Two persons nmay be required for next step.

T

1. Renove spark plug wres

SPARK PLUG WIRE (2)

e
s — —

2. Hold spark plug wire approx. 1/8 in. (1/3 cm from ground (any
metal section of engine?.

NOTE
Two persons may be required for next step.
3. If electrical power available: Insert power cable in 12/24 VO.T
I NPUT FOR STARTING connection. Hold tqggle swtch S3 in START
position and press down starter button

4. If electrical power unavailable: Press pneumatic timer switch S8
and pull starter rope.

5. If spark junps the 1/8 in. (1/3 cm gap, you nay assune the
ignition system is functioning satisfactory.
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4-31. STARTER PANEL ASSEMBLY REPLACEMENT (CONT)

STARTER
BUTTON §7

~ / ~' 1 . o -
, V"“' ; G , POWER CABLE
A= 7, 245N
e A

SEASA DL
STARTER ROPE &‘{ 4

g 12 VOLT INPUT FOR STARTING
CONNECTION

6. If spark fails to jJump the gap to ground, replace armature group.
7. Repeat steps 1. through 6. for other cylinder.

8. Install spark plug wires.

MOUNTING BOLT
LOCKWASHER

FLYWHEEL PULLEY K .

ADJUSTMENT |

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

2. Remove eight blower housing mounting bolts. Remove blower housing.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

3. Mve starter panel assenbly aside.

MOUNTING BOLT

4, Insert 0.010 in. (O 254 thi ckness gauge between armature and
flywheel with magnet directly in front of armature.

5. Loosen two armature mounting bolts. Allow magnet to pull
armature down firmy against thickness gauge.

6. Tighten two armature nounting bolts.
7.  Renpve thickness gauge.

8. Install blower housing. [Install eight blower housing nounting
bolts and starter clanp.

9. Install. flywheel pulley. Install two flywheel pulley nounting
bolts and two | ockwashers.

MOUNTING BOLT . R +—MOUNTING BOLT

LOCKWASHER BLOWER HOUSING

STARTER PANEL ASSEMBLY

FLYWHEEL PULLEY L\~.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

REMOVAL
1.  Renopve carburetor and intake manifold (jpara 4-27)|.

2. Renove two flywheel pulley nounting bolts and two | ockwashers.
Renove flywheel pulley.

3. Renove eight blower housing m)untin? bolts. Renove bl ower
housing. Mve starter panel assenbly aside.

4, D sconnect spark plug cables from spark pl ugs.
p p g Q Q g RIGHT BREATHER

ASSEMBLY

SPARK PLUG MOUNTING BOLT ~
CABLE
z GASKET
FJTOGGLE SWITCH =
L/ WIRE CONNECTION

o ARMATURE “P

NOTE POSITION OF
SPARK PLUG WIRES

5. Renove right breather assenbly nounti n% bolts and toggle swtch
wires from breather assenbly. Renopve Dbreather assenbly.

po— ARMATURE ASSEMBLY

GROUND WIRE SPARK PLUG CABLE

MOUNTING BOLT

6. Renove two armature nounting bolts.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

7. Renove armature assenbly, stop wire and spark plug cables from
engi ne.

STOP WIRE

8. Renobve stop wire

| INSTALLATION |

STOP WIRE

IGNITION MODULE

1. Install armature stop wire to ignition nodule.
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4-31. ARVATURE GROUP REPLACEMENT ( CONT)

—
L—-A) o
] O SPARK PLUG CABLE
Pl
~ T TMOUNTING BOLT ~__ _ _—
2. Install armature assenbly, stop wire and spark plug cables on
engi ne.
3. Install tw armature nounting bolts.
4. Adjust armature assenbly.
5> Install right breather assenbly and stop switch wres.
uoummc BOLT Mouu'rmc BOLT
Locxhusasn
LJ—@, E\/JATJJ-ILOWER HOUSING
4.___-STARTERCABLEQLAMP
n.kuss:. PULLEY ' MOUNTING BOLT
6. Install Dblower housing. InstaII ei ght bl ower housing nounting
bolts and starter cable cla
7. Install flywheel pulley. Install two |ockwashers and two
fl ywheel pulley nmounting bolts.
8. Install carburetor and intake manifold (para 4-27).
9. Ingtall air cleaner housing, gasket, intake tube and breather
t ubes.

10. Install mounting bracket and screws.

11. Install air cleaner elenments [[para 4-26).
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4-32. DIPSTICK AND TUBE ASSEMBLY REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

[ INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi ti on Description Tool s
[Z-8 Engi ne st opped. Tool Kit, General
Mechanic's, item 1,
[4-T15] Housi ng renoved. [Appendi x_B
Mat eri al s/ Parts:
Lockwasher Ms535338- 140
Lockwasher MS35338-44
MOUNTING BOLT
DIPSTICK AND
TUBE ASSEMBLY

FLYWHEEL PULLEY

LOCKWASHER
MOUNTING BOLT =G —§- BOLT
LOCKWASHER

1. Rerove two flywheel pulley nounting bolts and two | ockwashers.
Remove flywheel pulley.

2. Renmove eight blower housing mounting bolts. Renove bl ower
housing and lay starter panel assenbly to side.

3. Renove dipstick from tube. Renove tube.

4.  Renove seal from engine.
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4-32. DIPSTICK AND TUBE ASSEMBLY REPLACEMENT ( CONT)

| INSTALLATION |

Install seal in engine.
Install tube.
Insert dipstick in tube.

Install blower housing and starter panel assembly. [nstall
ei ght bl ower housing nounting bolts.

5 Install flywheel pulley. Install two |ockwashers and flywhee
pul l ey mounting bolts.

4-33. STARTER REPLACEMENT.

| DESCRIPTION |

This task covers: Rermoval and Installation

| INITIAL SETUP |

Equi pment
Condi tion
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, Ceneral
_ Mechanic's, item 1,
[4- 15 Housi ng renoved. [Appendi X B
Multineter, 1tem 2,
[4-"34] Fl ywheel renoved. [Appendi X B

Materi al s/ Parts:
Lockwasher Ms35338-45
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4-33. STARTER REPLACMENT ( CONT)

REMOVAL
WARNI NG
To prevent electric shock, nmake sure power is
di sconnected from 12/24 VOLT | NPUT FOR STARTI NG
connection before renoving cable nut.
1. Renove cable nut and internal toothed washer from starter.

N

Remove cable from starter.

INSIDE MOUNTING BOLT

STARTER &
LOCKWASHER%
OUTSIDE MOUNTING BOLT

3. Renove inside nounting bolt.

Jyl

CAUTI ON

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

4.  Renpve outside nounting bolt and | ockwasher.

5. Renmove starter.

[ INSTALLATION |

1. Install starter wth two bolts and | ockwashers.
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4-33. STARTER REPLACEMENT (CONT)

INTERNAL TOOTHED WASHER——, &
CABLE NUT —e®

WARNING

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

2. Install cable on starter with internal tooth washer and nut.
3. Install flywheel (para 4-34).

4-34. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT.

[DESCRIPTION |

This task covers. Removal, Disassembly, Assembly and Installation

[INITIAL SETUP|
Equipment
Condition
Para Condition Description Tools
3 Engine Stopped. Tool kit, Genera Mechanic's,
item 1,[Appendix Bl
4-1 Housing removed. Puller Kit, Mechanical, item 2,
Material §/Parts: Wrench, torgue, item 2,
Lockwasher M S35338-140 Flywheel Holder, item 9,
L ockwasher M S35338-44
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4-34.

FLYWHEEL AND RI NG GEAR ASSEMBLY REPLACEMENT (CONT)

MOUNTING BOLT  o—MOUNTING BOLT
LOCKWASHER

BLOWER HOUSING

FLYWHEEL PULLEY

1.

4-74

Remove two flywheel pulley nounting bolts and two | ockwashers.
Remove flywheel pulley.

Renmove eight nounting bolts from bl ower housing and starter panel
assenbly. = Mowve starter panel assenbly to side. Renobve starter
cable clanp. Renpve bl ower housing.

o ing FLYWHEEL NUT

™
=
FLYWHEEL HOLDER ) p:

Use flywheel holder to prevent turning.
Remove flywheel nut and flatwasher.

Atltlach flywheel puller and renove flywheel assenbly. Renpve
pul I er.

Renmove key.
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FLYWHEEL AND RI NG GEAR ASSEMBLY REPLACEMENT ( CONT)

4- 34,
FLYWHEEL
FAN BLADE
7.  Inspect flywheel for worn keyway. Inspect ring gear for worn or
mssing teeth. Inspect fan for missing blades.
| DISASSEMBLE |
1. Place assenbly on flat surface with fan side up.
BOLTS (2)

- ]
l-‘\-.-_J

FAN
RETAINER

FLYWHEEL
ASSEMBLY

Remove two bolts and fan retainer.

3. Renmove fan.
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4-34. FLYWHEEL AND RI NG GEAR ASSEMBLY REPLACEMENT ( CONT)

| ASSEMBLY |
1. Install fan on flywheel.
2. Install two bolts and fan retainer.
FLYWHEEL AND
RING GEAR ASSEMBLY
FLYWHEEL NUT
FLATWASHER
INSTALL
1. Install key in keyway of flywheel.
2. Install flywheel on crankshaft nmeking sure to aline keyways.
3. Install flywheel nut and flatwasher.
9
! |
i oL
I I'rll'
EK3§ : TLYWHEELHOLDER
@
4.  Use flywheel holder on flywheel to prevent turning.
5.  Torque flywheel nut to 150 ft Ib (203 Nm.

MOUNTING BOLT & o—MOUNTING BOLT
LL KWASHER
W
D).
SR

FLYWHEEL PULLEY

BLOWER HOUSING

STARTER CABLE CLAMP
g-‘—MOUNTING BOLT
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4-34. FLYWHEEL AND RING GEAR ASSEMBLY REPLACEMENT ( CONT)

8. Install blower housing. Install eight blower housing nounting
bolt, starter panel assenbly and starter cable clanp.

9. Install flywheel pulley. Install two |ockwashers and two
fl ywheel pulley nmounting bolts.

4-35. H G4 PRESSURE SW TCH CONTINUITY TEST.

| DESCRIPTION |

This task covers testing only.

{ INITIAL SETUP |

Equi pnent
Condi ti on o o
Par a Condi ti on Description Tool s
[2-8 Engi ne st opped. Mil tinmeter, item 2,
[Appendi X B
[4-15] Housi ng renoved.
RED LEAD
BLACK LEAD
TOP TERMINAL .
d BOTTOM TERMINAL
~N

1. Prepare multimeter for continuity testing.

2. Rerove single wire for testing.
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4-35. H GH PRESSURE SW TCH CONTINUI TY TEST ( CONT)

3. Place red lead of nultineter to top termnal of switch. Place
black | ead on bottom term nal of swtch.

4,  Miltimeter should show greater than 1 ohm If nultineter does
not show proper continuity, notify Direct Support.

5, Attach single wire to swtch.

4-36. LOW PRESSURE SW TCH CONTINU TY TEST.

| DESCRIPTION |

This task covers testing only.

| INITIAL SETUP |

Equi pnent
Condi ti on o o
Par a Condi tion Description Tool s
2-8 Engi ne st opped. Multineter, item 2,
. [Appendl X B
[4- 15| Housi ng renoved.
RED LEAD
TOP TERMINAL \'&\
BLACK LEAD P
\
BOTTOM TERMINAL

1. Prepare multimeter for continuity testing.

2. Renpve single wire for testing.
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4-36. LOW PRESSURE SW TCH CONTI NUI TY TEST ( CONT)

3. Hold red lead of multimeter to top termnal of switch. Place
black Iead on bottom term nal of swtch.

4 Miltinmeter should show greater than 1 ohm If nultineter does
not show proper continuity, notify Direct Support.

5. Attach single wire to swtch.

4-37. WATER PUWP REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[Z-3 Engi ne stopped. Tool Kit, General
_ Mechanic's, item 1,
[4-T15] Housi ng renoved. [Appendi X B
[4-20] Water punp drivebelt Material s/ Parts:
renoved. _ _ _
Tape, Anti-seize, item 33,
IAplpendl X _E ]
Insul ation, tube,[para F-5
Tube,

HOSE CLAMP et

HOSE
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4-37. WATER PUVP REPLACEMENT ( CONT)

1.  Pull back insulation on upper hose to expose hose cl anp.
2. Loosen hose clanp.

3.  Renpve hose from outlet hose fitting.

FLATWASHER

LOCKWASHER
MOUNTING NUT ~———%%

4. Rermove two nounting nuts, two | ockwashers, two flatwashers, and
two bolts.

5. Lift and renmove water punp.

THERMAL SWITCH

\.—-/;
~T—~SCREW
6. Tilt water punp to expose cover plate.
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4-37. WATER PUWP REPLACEMENT ( CONT)
7. Renpbve four screws from cover plate.
8. Renove cover plate and thermal swtch
HOSE
9. Pull back insulation on | ower hose to expose hose clanp.
10. Loosen hose cl anp.
11. Renove hose from fittings.
12. Renove water punp from water chiller.
13. Renove el bow and fittings.

DRIVE HUB

SOCKET-HEAD SCREW —*

14. Renpve two socket-head screws fromwater punp drive hub.
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4-37. WATER PUWP REPLACEMENT ( CONT)

WATER PUMP SHAFT

DRIVE HUB

FACEPLATE

15. Install one socket-head screw in puller hole in water punp drive
hub. Tighten socket-head screws while gently tapping on outer
art of faceplate. Tighten screw and continue tapping until

la}gepélate can be pushed back toward water punp and drive hub is
ifted up.

PUMP SHAFT
FACEPLATE

DRIVE HUB
T————LOCKING KEY

16. Renove drive hub and |ocking key from punp shaft.
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4-37. WATER PUWP REPLACEMENT ( CONT)

17. Renove faceplate from punp shaft.

18. Renove socket-head screw.

| INSTALLATION |

NOTE

Side of faceplate with three screw holes faces
away from punp.

1. Place outer faceplate on water punp shaft agai nst body of water

punp.
WATER PUMP ~_
FACEPMTE{%
! :‘ Z \
DRIVE HUB @?) PUMP SHAFT
SOCKET-HEAD SCREW—+®1 |

i
J
& LOCKING KEY

2. Place locking key in slot on water punp shaft.

3. Install drive hub on end of water punp shaft in alignnment wth
| ocki ng key.

4. While sliding drive hub back on water punp shaft, place faceplate

| oosely on drive hub.

5. Push water punp drive hub assenbly back agai nst water punp.

Adjust to provide clearance of at least 0.010 in. (0.25 nm
between assenbly and water punp.

6. Install two socket-head screws in faceplate.
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4-37. WATER PUWP REPLACEMENT ( CONT)

@“OUTLET HOSE FITTING

/WATER PUMP
)

WINLET HOSE FITTING

R LOWER HOSE
HOSE cmw%ﬁ3

INSULATION—"__

7. Wap the threads of the water punp inlet and outlet hose fittings
with teflon tape.

TS5 — T
- ENEN x>

INLET HOSE FITTING

8. Install inlet and outlet hose fittings in water punp. El bow nust
be in the position shown above.

9. Position water punp in frame of water chiller.

10. ]Ic_nst_all | oner hose and hose clanp on water punp inlet hose
itting.
11. Tighten hose clanp. Pull insulation over hose clanp.
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4-37. WATER PUWP REPLACEMENT ( CONT)

COVER PLATE

THERMAL SWITCH

F%e—MOUNTING SCREW

12. Install high tenperature thermal switch and cover plate on punp
endpl at e.

13. Install four switch bracket nounting screws.

&/ /

< P MOUNTING BOLT
e

UPPER HOSE o

INSULATION P ‘“

.HOSE CLAMP
OUTLET HOSE
FITTING

LOCKWASHER
NUT

\FLATWASHER

14. Install two water punp nounting bolts, two flatwashers, two
| ockwashers, and two nuts. Do not tighten.

15. Pourllpotable water into water punp outlet hose fitting to wet
i npel l'er.
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4-37. WATER PUWP REPLACEMENT ( CONT)

16. fI_ntstt_all upper hose and hose clanp on water punp outlet hose
itting.

17. Tighten hose clanmp. Pull insulation over hose clanp.

18. Install and adjust water punp drivebelt (para 4-20).

4-38. H G4 TEMPERATURE THERMAL SW TCH REPLACEMENT.

| DESCRIPTION

This task covers: Testing, Renoval,and Installation

| NI TI AL _SETUP
Equi pnment
Cond|pt ion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Miultineter, item 2,
. [Appendi X B
[4-T15] Housi ng renoved. Gun, soldering, item 2,
[Appendi x_B
[4-37] Water punp renoved.

Materi al s/ Parts:
Sol der, item 30, Appendi x H

BLACK LEAD

:‘“/ THERMAL SWITCH

1. Check that water tenperature is below 120°F (49°C).
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4-38. H GH TEMPERATURE THERVAL SW TCH REPLACEMENT ( CONT)

2. Lotate two termals on back of high tenperature thermal swtch

3. Place multimeter red |lead on one termnal. Place black lead on
ot her termnal. Mul timeter should show nore than 1 ohm

4, If multinmeter does not show nore than 1 ohm replace swtch

| REMOVAL |

THERMAL SWITCH

S
N
N
A\

Unsol der two wires fromthermal swtch. Remove thermal swtch

| INSTALLATION |

NOTE
Ensure COVER PLATE is on WRE HARNESS before
sol deri ng.
1. Install new thermal switch. Solder two wires to thermal switch
term nal s.
2. Install water punp ([para_4-37)l.
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4-39. RELIEF VALVE ADJUSTMENT.

| DESCRIPTION |

This task covers adjustment only.

[ INITIAL SETUP |

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
[Z-8] Engi ne st opped. Tool Kit, GCeneral
Mechanic's, item 1,
[4- 15 Housi ng renoved. [Apppendi X B

Mat eri al s/ Parts:

Pai | ,[Appendi X DO

RELIEF VALVE SCREW

LOCKNUT

| ADJUSTMENT |

1. Loosen | ocknut on relief valve.

2. Disconnect COOL RECI RCULATE hose fromwater supply and place near
pail.

3. Start up water chiller [para 2-8b). Turn START RUN water control
to START position.
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4-39. RELIEF VALVE ADJUSTMENT ( CONT)

4, Measure time it takes to fill pail. If relief valve is properly
adjusted, it should take 10 seconds to fill pail.

5. Turn relief valve screw right (clockw se) to decrease flow.  Turn
l eft (counterclockw se) to increase flow.

6. Adjust until proper flow rate is achieved. If proper flow rate
can not be achieved, notify Direct Support.

7.  Tighten locknut on relief valve, being careful not to disturb
adjustment of relief valve screw

4-40. LOW TEMPERATURE THERMAL SW TCH TEST.

| DESCRIPTION |

This task covers testing only.

| NI TI AL _SETUP
Equi prment
CondPtion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Multineter, item 2,
. [Appendi x B
[4- 15 Housi ng renoved.

1.

BLACK LEAD

WIRE

Check that water supply tenperature is above 65°F (18°C).
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4-40.

LOW TEMPERATURE THERMAL SW TCH TEST ( CONT)

Unwrap wire harness cover to |ocate two wire fromlow tenperature
thermal switch. Disconnect wires fromtoggle switch S3 and
pneumatic timer switch S8.

3. Place nultineter red |ead on one wre. Pl ace bl ack | ead on other
wire. Miltimeter should show nore than 1 ohm

4, If nmultinmeter shows less than 1 ohm notify Direct Support to
replace swtch.

4-41. STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT.

| DESCRIPTION |

This task covers: Testing, Renoval, and Installation

| INITIAL SETUP |

Equi pnent
Condi tion
Par a Condi tion Description Tool s
[2- 8] Engi ne st opped. Tool Kit, General
_ Mechanic's, item 1,
[4-15] Housi ng renoved. [Appendl x_B|
_ _ Tap and Die Set
[4-7 Crankcase oil drained. (5136-01-119-0005)
item 3, Appendi x B
[4-217] Conpressor drivebel t

renoved.

Materi al s/ Parts:

TaPs, item 32,[ Appendi X E
O 1]

| ubricating, item 17 _Appendix E

Lockwasher MS35338-46
Lockwasher M535338-138
Seal ant, conpound, item 27,[ Appendix El
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4-41.  STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT ( CONT)

1. Using nultimeter, check power cable for 12 volts power source.
If correct voltage is present, go to step 2. If correct voltage

I's not present, obtain correct voltage before going to next step.

2. Connect power cable to 12/24 | NPUT POAER FOR STARTI NG connecti on.

POWER SOURCE

3. Using nmultimeter, check back of STARTING connection assenbly for

12 volts. If correct voltage is not present, replace assennly.
"] ® ©6 o (]e o © &e T _MOUNTING SCREW
- [ dutudntatiedetndadeddnidd - -1 i | P

] H '
) * ' H
T Lol : |
LRV AR SO ) ' ‘
] ' 1
II. by ' :
{ U : '
] [} H
3 :E: o i v F
|.' r H !
I - P
| Legpmosmgedenty 5 :
edemsans AL | H
F— P
t : ' L
QJ"J """ s eolle e 0% /I
)
BOTTOM PLATE

1. Drain engine oil (para 4-71J.

2. Turn water chiller on its side with STARTI NG connection assenbly
up.
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4-41.  STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT ( CONT)

3. Renove 16 bottom plate nounting screws. Renove bottom plate.
Clean threads in skid base using tap.

FLATWASHER

—

{Sv~—— MOUNTING BOLT

COMPRESSOR

4. Renmpve two conpressor bracket nounting bolts and two flatwashers.
Move conpressor aside.

MOUNTING BOLT—-;ﬁ
LOCKWASHER s
CABLE (POSITIVE) s

'STARTING
/CONNECTION
ASSEMBLY

!

I ____—LOCKWASHER
z/MOUNTING BOLT

5. Tag cables. Rermpve cable nounting bolts and | ockwashers from
STARTI NG connection assenbly.

6. Renpbve cabl es.
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4-41.  STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT ( CONT)

NUT

LOCKWASHER
FLATWASHER

MOUNTING BOLT

/// BOT>0M PLATE

7. Renove four STARTING connector assenbly nounting bolts,
flatwashers, |ockwashers, nuts, and gasket.

8. Renove STARTI NG connection assenbly.

| xnsTaLLATION |

e mameaw g o P |
POSITIVE {¥) —= ]

NEGATIVE (-)

SIDE VIEW OF STARTING CONNECTOR

1.  Place STARTING connector assenbly in proper position in skid.
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4-41.  STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT ( CONT)

NUT

LOCKWASHER
FLATWASHER

MOUNTING BOLT

BOTTOM PLATE

2. Install four nounting bolts, four flatwashers, four |ockwashers,
four nuts, and gasket.

MOUNTING BOLT\,_W
LOCKWASHER == ®

STARTING
CONNE CTION
ASSEMBLY

3. Install electric cable in vehicle receptacle assenbly.
4. ér;st all lockwasher and cable on nounting bolt. Install mounting
ot .
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4-41. STARTI NG CONNECTI ON ASSEMBLY REPLACEMENT ( CONT)
COMPRESSOR ~__FLATWASHER
MOUNTING BOLT
5. Align conpressor

o

bracket mounting

Install bottom plate.

bracket with nounting holes. Install conpressor
bolts and fl atwashers.

= MOUNTING SCREW

using sealing conmpound.

( @ ® o 1€ [ ] ®
- :' ----------- F S
. H H
e ; ;
' H ' :
:.;.'::'.'.'.’.‘.2’.’.3:.‘..‘9 : !
Y L ' '
f U : :
l:' 1 1
4 ] ] ' :
. . H i
.4 H
\73 r" : :
p s o1 16 : :
rledeccnceianeed - ' *
[ — j b
' ! '
' i '
[ (] © -] [ ] 0.---“‘
BOTTOM PLATE
| nst al |
upright.

Turn water chiller

Adj ust conpressor drivebelt ([para 4-2Z7T).

Add engi ne oil

(para 4-1J).

16 bottom pl ate mounting screws
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4-42. SKI D REPAI R ( CARRYI NG HANDLES) .

| DESCRIPTION |

This task covers: Renoval and Installation.

{ INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-8| Engi ne st opped. Tool Kit, Ceneral
Mechanic's, item 1,
[4- 15| Housi ng renoved. [Appendi X B

Material / Parts:
Lockwasher MsS35338-138

A ’
/@”@‘\\ MOUNTING SCREW
c""‘}, |/ LOCKWASHER
i

RETAINING PIN

REMOVAL

1. Pull out retaining pin. Leave handle in extended position.
2. Rerove retaining pin chain nmunting screw and | ockwasher.
Remove retaining pin assenbly.

Remove handle retaining screw.

o e W

Renmove handle and spring. Renove spring from end of handle.
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4-42. SKI D REPAI R ( CARRYI NG HANDLE) ( CONT)
CHAIN » o~MOUNTING SCREW
At LOCKWASHER
¢ ,
RETAINING PIN '
4 HANDLE
SPRING

[ insTALLATION |
1. Insert spring in end of handle.
2 Install handle and spring in skid with retaining screw slot down.
3. Install handle retaining screw.
4, Wth handle in retracted position, insert retaining pin through

skid and handle. Handle should now remain in retracted position.
5. Install retaining pin chain on skid assenbly.
6. Install retaining pin chain | ockwasher and nounting screw.
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4-43 FUEL HOSE REPAIR

| DESCRIPTION |

This task covers: Disassenbly and Assenbly.

[ INITIAL SETUP |

Tool s Mat eri al s/ Parts:
Tool Kit, General Mechanic’s Hose, [para F-7
item 1,[ Appendi X B Hose, [para F-8

Tube, Copper, [para F-9
Tape, Anti-seize, Item 33,

[Appendi X B

REDUCING
.FUEL FILTER NIPPLE
ASSEMBLY

- I S ¥ —cdfé]m—\,\

FUELHOSE _ ._/
./ COPPER TUBE
\\_ ‘ l-lll Il-l ? )
ADAPTER ASSEMBLY
FUEL HOSE PRIMER putp  TUELHOSE SPRING CLAMP
| DISASSEMBLY |

Renove spring clanps. Renove fuel hose, adapter assenbly, fuel
filter, reducing nipple assenbly, or prinmer bulb.

| ASSEMBLY |
1. Install new fuel filter, adapter assenbl K reduci ng ni pﬁ
assembly, or primer bulb. Repl ace fuel hose with bul k hose.

2. Install hose spring clanps.
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4-44, WATER HOSE REPAIR

[ DESCRTPTION |

This task covers: Disassenbly and Assenbly.

I NI TI AL SETUP
Tool s Mat eri al s/ Parts:
Tool Kit, Ceneral Mechanic’s, Hose,

item 1,/ Appendi x B

HOSE CLAMP

g

QUICK DISCONNECT
COUPLING HALF

| DISASSEMBLY |

1. hoosen hose clanp. Renove quick-disconnect coupling half from
ose.

2. Renmove hose clanp. Place hose clanp on new hose section.
| ASSEMBLY |

1. Install quick-disconnect coupling half in new hose.

2. Install hose clanp over quick-disconnect coupling half.
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4-45. BREATHER ASSEMBLY REPLACEMENT.

I DESCRIPTION |

This task covers: Renoval, Inspection, and Installation.

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
2-§ Engi ne stopped. Tool Kit, GCeneral
_ Mechanic's, item 1,
[4-15] Housi ng renoved. [Appendi X_B|
[4-27] Carburetor and intake Gaskets (08645) 27803
mani fol d assenbly
renoved. Lockwasher M535333- 38
[4-37] Di pstick renoved.
ARMATURE
STOP
\\ SWITCH
WIRE
STOP
SWITCH
TERMINAL

1. Renove nut securing stop wires to termnal on right breather.
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4- 45, BREATHER ASSEMBLY REPLACENMENT ( CONT)

MOUNTING SCREW (4)

; CYLINDER

2.  Renove four screws holding breathers to engine assenbly.
3.  Renobve breathers.

4. Rerove air guide (cylinder No. 2). Renove and discard gaskets.

| INSPECTION |
BREATHER
ASSEMBLY
/%
N
\VA\Y.
1. Check fiber disc valve for novenent. [f the fiber disc valve is

stuck or binding, the breather cannot function properly and nust
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4-45. BREATHER ASSEMBLY REPLACEMENT ( CONT)

be replaced. A 0.045 inch wire gauge should not enter the space
between the fiber disc valve and body. (A spark plug wire gauge
may be used.) DO NOT FORCE GAUGE

GASKET ‘
INTAKE TUBE ===t \ e BREATHER TUBE (2)

2. Inspect two breather tubes attached to air cleaner housing.
Check breather tubes are not damaged or bl ocked and sea
properly.

| INSTALLATION |

MOUNTING SCREW (4)

1. Install air guide (cylinder no. 2) to breather

4-102



T™M 10-4130-239- 14

4-45. BREATHER ASSEMBLY REPLACEMENT ( CONT)

2. Install three new gaskets.

3. Install breathers.

4, Attach breathers using four screws to engine assenbly.

\
\

5. Attach stop wires to termnal on right breather with | ockwasher
and nut.

6. Install dispstick tube assenbly [(para 4-32)]

7. Install carburetor and intake nmanifold assenbly (para 4-27).
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Section VII. PREPARATI ON FOR STORAGE OR SHI PMENT
4-46. STORAGE AND SHI PMENT | NSTRUCTI ONS

/DISPENSE NOZZLE

:D=§

COOL RECIRCULATE HOSE NONTOXIC ANTIFREEZE

1. Disconnect WARM I N and COOL RECI RCULATE hoses from water storage
tank. Place both ends of disconnected hoses in a 5 gallon
container of nontoxic antifreeze (mninum 4 gallons) (item 5,
[Appendi X_EJI.

2. Start up engine (para 2-8b).

3. Open dispense nozzle over antifreeze container.

() '
u% bltclcng;outgtg P DICSP!l;dSI

B =
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4-46. STORAGE AND SHI PMENT | NSTRUCTI ONS (CON T)

4. Wen antifreeze begins to run from nozzle and COOL RECI RCULATING hoses, disconnect
fuel hose fromskid. Hold toggle switch in START position until engine runs out of fuel.
Rel ease toggle switch S3. Place START-RUN water control in START position.

| )
O oo @/

D;l-uv ::;ZJ 6".llll.-ov
srastine ) ot o as
o - o)
O /
II

L
]
t 12 VOLT INPUT Lﬂ POWER CABLE
FOR STARTING
CONNECTION
5. If used, disconnect power cable from 12 VOLT INPUT FOR STARTING connection. B

DISPENSE NOZZLE

WARM IN HOSE

COOL RECIRCULATE HOSE
COOL DISPENSE HOSE
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4-46. STORAGE AND SHI PMVENT | NSTRUCTI ONS ( CONT)

6. Renpve all hoses from water chiller and antifreeze container.

Y
o on on
FEY-S AR
e s P..Ié-\{’a\

RELEASE TAB /
OlIL DRAIN PLUG

7. Drain all hoses.

8. Wth engine still warm place oil drain pan[(Appendi x D) under
O L DRAIN.

9. Press release tab, pull plug, and let oil drain. Install plug.
Discard waste oil.

10. Pull out dipstick. Fill engine with 3.0 pints (1.42 liters) of
oil, (item 17, [Appendix_E) Jthrough tube. Install dipstick.
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4-46. STORAGE AND SHI PMENT | NSTRUCTI ONS ( CONT)

| I MUFFLER‘_

VARNI NG

To prevent burns, DO NOT try to renove nuffler
until it cools down.

11. Remove muffler.

12. Place hoses, dispense nozzle, fuel line, and nuffler in support
kit duffle bag.

DIPSTICK

SPARK PLUG

13. Renove spark plugs and pour 1 oz (30 cc% of oil (item 7, Appendi x|
%ﬂ into each cylinder. Rotate engine slowy by hand to
Istribute oil. Install tw spark plugs.
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4-46. STORAGE AND SHI PMENT | NSTRUCTI ONS ( CONT)

14.
15.
16.
17.
18.

19.
20.
21.

TOP ACCESS DOOR

SIDE ACCESS DOOR

/SHIPPING PLUG

GRILL

LOAD BINDER
RETAINING PIN

CARRYING HANDLE

Clean all debris fromgrilles.

Close and fasten top and side access doors.

| nsert shipping plugs in water openings and secure in place.

|f water chiller is nmounted on trailer, unbolt grab hooks.

Pul | out four retaining pins. Pull out four carrying handl es.
WARNI NG

To ?revent personal injury, four persons required
to lift water chiller.

Slide water chiller out of trailer mounting bracket.
Pl ace water chiller in shipping container.

Pl ace support kit duffle bag in shipping container.
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CHAPTER 5
DI RECT SUPPORT MAI NTENANCE

| NDEX
SECTI ON TI TLE PAGE
I TROUBLESHOOTI NG G-1]
1. CGENERAL MAI NTENANCE PROCEDURES [5-3|
1T, MAI NTENANCE PROCEDURES [5-19]
Section |I. TROUBLESHOOTI NG
5-1. GCENERAL. Troubl eshooting, |ists comon mal functions

which may be found during normal operation or during an inspection,
check procedure, or scheduled testing. Performthe tests/inspections
and corrective actions in order listed. This manual cannot |ist al
mal functions that may occur or list all tests/inspections and
corrective actions. If a malfunction occurs that is not |isted or
covered in corrective action, notify your supervisor

Table 5-1. Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. ENG NE STOPS SUDDENLY.

Step 1. Test high and | ow pressure switch assenblies for
continuity [(para 4-35] and 4-36).

Repl ace switch (para 5-17]or 5-18).

Step 2. Test low tenperature thermal switch for continuity
(para 4-40)|.

Repl ace switch (para 5-32).
2. WATER LEAKS FROM FOAMED- I N SECTI ON OF SKI D.

Step 1. Check for cracked evaporator

Repl ace evaporator ([para 5-27)|.
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Table 5-1. Troubl eshooting (Cont)

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON

WATER LEAKS FROM FOAMED-IN SECTION OF SKID (cont)

Step 2.

Step 3.

Check for leak at thernostatic valve.

Repl ace thernostatic valve (para 5-29).
Check for |eaking START RUN val ve.
Repl ace START RUN val ve (para 5-37T)].

ENG NE SMOKES EXCESSI VELY OR LEAKS O L.

Step 1.

Step 2.

Step 3.

Test engine conpression ([para 4-25).

Repl ace cylinder block assenmbly ([para 5-6)l.

Check cylinder block assenbly for cracks.

Repl ace cylinder block assenmbly ([para 5-6)|.

Check cylinder block for |eaking seals and gaskets.
Repl ace cylinder block assenbly ([para 5-6)l.

PRODUCT WATER NOT COCL.

Step 1.

Step 2.

Check refrigerant system pressure (para 5-14).

Recharge system ([para 5-13).
Check for refrigerant |eaks ([para 5-17)|.

Repair |eaks (para 5-8].

REFRI GERATI ON SYSTEM CONTI NUCUSLY LGOSI NG REFRI GERANT.

Step 1.

Step 2.

Check refrigerant tubing and conponents for |eaks
(para 5-6)l.

Repair or replace as required.

Check pressure relief valve (para 5-18)|.

Repl ace if defective [para 5-18).
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Section I1. GENERAL MAI NTENANCE PROCEDURES
5-2. CENERAL.

~a. Scope. This section contains Direct SuPport_Nhintenance

i nstructions authorized by the Mintenance Al location Chart (MAQ),
[Appendi x_B,] and by the Source, Mintenance, and Recoverability (SMR)
coded items to support the water chiller

b. Descri pti on.

VWARNI NG

When the refrigeration system nmust be opened for
any reason, carefully discharge the refrigerant
first. Avoid contact with liquid refrigerant.
Severe freezing of body tissues can take place
with extrene rapidity. Avoid excessive

inhal ation of refrigerant gas, and ventilate the
area in which it is released. Refrigerant gas in
contact with flame or hot surfaces is converted
to phosgene. Phosgene is a highly toxic gas with
an odor simlar to newy mown grass or hay.

1 The refrigerant systemis illustrated bY the refrigerant flow
diagram It is a mechanical, vapor-cycle circuit nade up of
evaporator, thermal expansion valve, conpressor, condenser,
and the necessary valves and cutout devices for automatic
control during operation.

2 The thermal expansion valve releases high-pressure |iquid
refrigerant into the evaporator at reduced pressure.

3 The liquid refrigerant begins to vaporize by absorbing heat
fromthe water passing through the tubing of the evaporator.

4 The heated vapor is pulled fromthe evaporator section b% t he
conmpressor, and forced into the condenser section under high
Pressure. There it is cooled and condensed back into a
l'i qui d.

5 The heat released during condensation is carried off by the
condensing airstream

6 The liquid refrigerant flows fromthe condenser through a
sight glass into the filter-drier and then to the thermal
expansion valve to repeat the cycle.

the tenperature control switch (low tenperature thernal

| f
switch) becones satisfied, the switch will open, grounding
the ignition system and stopping the gasoline engine.
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5-2. GENERAL (CONT)

c. Refrigeration System Repair. The refrigerant system must be discharged before any maintenance is
performed on any system component. The following paragraphs (5-3 through 5-9) contain procedures detailing
various aspects of the steps commonly taken to repair the refrigeration system. Do not try to re-use or repair seals
and gaskets. New parts should always be used at assembly. When heating refrigeration piping to debraze or
unsolder connections as well as to solder or braze them, the piping should be protected with a continuous flow of
dry nitrogen to prevent scaling or oxidation of the inside surface. Leak testing and dehydrator replacement are
required after any system component has been removed or replaced. The system must be evacuated beforeit is
charged, and it must be properly charged to function as designed.

" .

e | ™| wocune
[1] [ WPRESSOR
1 AT oo
1 EVAPORATOR
] ST SASS
r g ;ﬂ. PRESSURE RELETY
»; N —
0:‘ % SWIICH, PRESSURE
2
5-3. REFRIGERANT SYSTEM SERVICE - DISCHARGE.
DESCRIPTION
This task covers. Discharge
INITIAL SETUP
Equipment
Condition
Para Condition Description Tools
[2-8 Engine stopped. Tool Kit, Service
Refrigeration, item
Housing removed. 5,

Recovery and Recycling Unit,
item 14,[Appendix B

54  Change 1
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5-3. REFRIGERANT SYSTEM SERVICE-DISCHARGE (CONT)

HOSES
DISCHARGE SERVICE PORT o &) TO MANIFOLD
[Z=) I _=_-{ E-. = GAUGE SET
SUCTION SERVICE PORT

DISCHARGE

1. Remove caps from two service ports on compressor.
2. Close four service manifold hand valves.
3. Connect service manifold discharge hose to D (discharge) service port.

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

WARNING

Death or serious injury may result if personnel fail to observe safety precautions. Use
great care to avoid contact with liquid refrigerant or refrigerant gas discharging under
pressure. Sudden and irreversible tissue damage can result from freezing. Wear ther-
mal protective gloves and a face protector or goggles in any situation where skin-eye

contact is possible.

Change 1 55
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5-3. REFRIGERANT SYSTEM SERVICE -DISCHARGE (CONT)

NOTE

In accordance with Environmental Protection Agency regulations refrigerants cannot
be discharged into the atmosphere. A refrigerant recovery& recycling unit must be

used whenever discharging the refrigerant system.

Operation of the recovery/recycling unit must be by AUTHORIZED PERSONNEL

ONLY

5. Connect and operate a recovery/recycling unit in accordance with the manufacturer’s instructions.

5-4. REFRIGERATION SYSTEM SERVICE - PURGING.

DESCRIPTION

This task covers. Purging

INITIAL SETUP
Equipment
Condition
Para Condition Description
[2-8 Engine stopped.
4-1 Housing removed.
System discharged.
Material /Parts.

Dry nitrogen, item 11,[Appendix B

56 Change 1

Tools

Tool Kit, Service
Refrigeration, item

5,[Appendix Bl

Nitrogen Regulator,
item 8,[Appendix Bl
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5-4.

REFRI GERATI ON SYSTEM SERVI CE - PURG NG ( CONT)

DISCHARGE SERVICE

HOSES

TO MANIFOLD

PORT GAUGE SET

SUCTION SERVICE
PORT

WARNINGS

Ni trogen cylinders are pressurized containers.
The pressure in the cylinder can exceed 2000 psi.
A nitrogen pressure regulator should be used at
all tinmes when nitrogen is used for |eak check or
purge operations.

Nitrogen is an inert gas. However, it also
presents danger as a suffocate and therefore,
nmust al so be discharged in a ventilated |ocation.

NOTE

The refrigeration system nust be purged with dry
nitrogen, during any brazing/debrazing operation
performed on any conponent. A flow of dry
nitrogen at |ess than 1-2 cfm (0. 028-0. 057
nB/ m nute) should be continued during all heating
operations to mnimze internal oxidation and
scal i ng.

After the system has been discharged using a service manifold as

descri bed

1.

2.

i n[paragraph 5-3,] proceed as fo?loms:

See specific conponent renoval/repair instructions.

Connect the high side charging hose fromthe service nmanifold to
a nitrogen regulator and dry nitrogen tank.

The hose fromthe discharge service port to the service manifold

nust

be connect ed.
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5-4.  REFRI GERATI ON SYSTEM SERVI CE - PURG NG ( CONT)

4. The hose fromthe suction service port nust be connected to the
service manifold.

5. Open all hand valves on the service manifold.

6. en the nitro%en cylinder valve and adjust the regulator so |ess
than 1-2 cfm (0.028-0.057 nB/mnute) of nitrogen flows through
the refrigerant system

7. Check discharge fromhose attached to the suction service port to
be sure that no oil is being forced out of the system

8. Allownitrogen to sweep through the systemat less than 1-2 cfm
(0.028-0.057 nB/mnute) for a mnimum of 5 mnutes before
starting any brazing/debrazing operation (see para 5-5)] Then
allowit to continue at the sane rate until all brazing/debrazing
operations are conpl eted.

9. After brazing/debrazing operations are conpleted, allow nitrogen
to flow for a mnimumof 5 mnutes. dose-all valves.

10. Disconnect the hose from the nitrogen tank

5-5. REFRI GERATI ON SYSTEM SERVI CE - BRAZI NG DEBRAZI NG

| DESCRIPTION |

This task covers: Debrazing, Brazing, and Inspection

| INITIAL SETUP |

Equi prrent
Condi tion o o
Par a Condi tion Description Tool s
[2-8 Engi ne stopped. Tool Kit, Service
_ Refrigeration, item
[4- 15 Housi ng renoved. 5, [Appendi x_ B
[5-4] Service mani fold gauges
attached and system
pur ged.
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5-5. REFRI GERATI ON SYSTEM SERVI CE - BRAZI NG DEBRAZI NG ( CONT)

Material / Parts:

Abrasive cloth, item 1] Appendi x H

Brazing alloy, item 6, %%Qendlx E
FI ux bra2|n%, item 12, pendi x
Ra?s, Item 23, Appendi X E

Sol der (silver), 1tem 29 Appendix E

VWARNI NG

Prevent contact of refrigerant gas with flame or
hot surfaces. Heat causes the refrigerant to
breakdown and form carbonyl chloride (phosgene),
a highly poisonous and corrosive gas.

NOTE

All tubing in the refrigeration, water and fuel
systems is made of copper with a finish that
ermts thorough cleaning. Al interconnecting
ittings, such as elbows, tees, etc., are also
copper. The bodies of all connections on other
conponents are brass. The refrigerant, water,
and fuel systems can all be soldered using the
same procedures. Al joints, except those
provided with flare fittings, are made by brazing
according to ML-B-7883, Type |, Gade B, except
that radi ographic exam nation is not required.

| DEBRAZING |

PeF{aze joints for renoval of refrigeration system conponents as
ol | ows:

VARNI NG

Al refrigerant nust be discharged fromthe
system and the entire system nmust be purged wth
dry nitrogen before beginning any debrazing
operati on.

1. Deternmine which joints are to be debrazed. The linited work
space inside the water chiller may make it nore convenient to

renove a part of the inter;cpnneptinP tubing wth the conponent,
rather than debrazing the joint itself.

2. Before debrazing a joint on a valve, disassenble the valve as

conpletely as possible, then wap all but the joint with a wet
rag for a heat sink.

5-9



T™M 10- 4130- 239- 14

5-5.

REFRI GERATI ON SYSTEM SERVI CE - BRAZI NG DEBRAZI NG ( CONT)

protect insulation, wiring harness, sheet netal and other
surroundi ng conponents wi th proper shields.

4, Be sure to do the work in a well ventilated area, and have dry
nitrogen flow ng through the refrigerant system (see[ paragraph|

5. AFPIy enough heat uniformy around the joint to melt the filler
alloy quickly. If heat is applied slowy, or only on one side,
the, entire component or |ength of tubing will be heated and filler
allow in adjacent joints may also be nmelted or weakened. Renove
heat as soon as the joint separates.

BRAZING

1. Cean the mating surfaces and adjacent areas of all parts to be
joined, remove all oil, grease, paint, dirt, scale, artificial
oxide films, or any other forelgn substances. Qd filler alloy
must be cl eaned from debrazed 10|nts_before_reassenblr as best as
possible. Heat each piece of the joint until the filler alloy is
melted and then wipe it away with a dry rag. Use abrasive cloth
and tubing wire brushes to clean the outside and inside joints
respectively. Be sure no filler alloy or other debris is left
Inside any tubing, fitting or conponent.

2. Renove burrs to permt proper fitting of parts and flow of filler
mat eri al . Unl ess ot herw se specified, the clearance shall not
exceed 0.006 inch (.15 mm).

NOTE
Grade IV or VI brazing alloy and Type B flux, as
specified in ML-B-7883, nust be used for all
copper to copper joints and all copper to brass
joints. Gade Il brazing aIIo¥ may be
substituted for Gade |V or VI tor copper to
copper joints.

3. Use the followng as a guide for brazing:

5-10

a. To prepare a joint on a valve for brazing, disassenble the
valve as conpletely as possible. Then wap all but the joint
wth a wet rag for a heat sink. Place tubing and/or conponents
in water chiller in assenbled position

b. Ensure that the unit is being purged with nitrogen per
[par agr aph 5-4.
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5-5.

REFRI GERATI ON SYSTEM SERVI CE - BRAZI NG DEBRAZI NG ( CONT)

c. Parts shall be preheated with a neutral or slightly reduced
flame to bring the entire joint un|forn1Y to the liquid
temperature of the filler netal. Use only as nuch heat as
needed to provide a satisfactory joint. Avoid |ocalized
overheating. Keep noving the flame in small arcs or figure
eights. Mst of the heat should go to the joint where the
filler material is to flow

d. Introduce filler material at the opposite side fromthe flane.
jolnt whi

Use capillary action to fill the | e feedin? t he
filler material. Do NOT use the flame to nelt the filler
material. If the filler material will not nelt when brought
in contact with the joint, then the joint is not clean or hot
enough.

e. Use a wet rag to wipe the joint clean of flux residue.

| INSPECTION |

I nspect conpleted joint for the follow ng:

1.

The contour of an outside filler joint shall be of a uniform
radius with mninum excess filler material

Exam ne joint for pinholes. A pinhole is a defect caused by
gases being expelled. It appears as a small, round, snooth-
surfaced pocket on the surface of the filler material. Do not
permt pinholes in any joint.

I nspect for any residual flux on the surface of a brazed joint.
C ean of necessary.

Brazing filler material in excess of that required for the joint
I's acceptable prOV|d|nﬁ the excess filler nmetal does not interfere
with the function of the conpleted assenbly.

When possible, inspect inside the joint for filler material
penetration. Filler nust appear at all edges of a joint to prove
proper flow through the joint. Lack of penetration shall be cause
for rejection of the joint.
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5-6. REFRI GERATI ON SYSTEM SERVI CE - LEAK- TEST.

| DESCRIPTION

This task covers: Leak-testing

| INITIAL SETUP |
Equi pnent
COndFtion o o
Par a Condi tion Description Tool s
[Z=38 Engi ne stopped. Tool Kit, Service
_ Refrigeration, item
[4- 15] Housi ng renoved. 5, [Appendi x_B
[5-8] Steps Systen1char?ed to 50 psig
[T-3] mnimum if needed.

Mat eri al s/ Parts:

Dry nitrogen, item 11,[Appendix H
Bubbl e, liquid type, item 7[ Appendi X E
R-12 Refrigerant, item 24, pendr X

1. Attach nitrogen tank to nmanifol d gauges.

2. Open valve and apply 300 psig to refrigerant system
NOTE

Two | eak detection nmethods are reconmended
dependi ng upon the estinated size of the |eak
Different techniques are used for detection
Under certain conditions a |arge | eak may mask a
smal l er |leak and both techniques may be required.
The larger leak is searched for first. Regar d-
| ess of the size of the |eak, the system nust now
be pressurized with refrigerant vapor, to the
pressure of the refrigerant tank, using the
charging manifold described previously. The
ressure obtained wll be the vapor pressure of
-12 and a function of the anbient tenperature,
probably in the order of 50-140 psig. Turn off
the valve on the service manifold.

3. To detect large leak start wth the |liquid bubble tyPe | eak
detector, and apply noderate quantities at each SAE fitting,
tubing or hose connection. Leaks greater than 0.04 cc per hour
w |l appear as a series of bubbles

5-12



T™M 10-4130-239-14

5-6. REFRI GERATI ON SYSTEM SERVI CE - LEAK- TEST ( CONT)

4. \Wien the test area is free of residual
el ectronic |eak detector.
instruction nanual .

NOTE

_ refrigerant, warmup the
Then calibrate it according to the

This instrunent is extrenmely sensitive, and is

used to detect SMALL | eaks.

Exposi ng the probe

to heavy refrigerant concentrations wll cause

the sensing elenent to “Hang-up”,

requiring

rejuvenation by operating for a time in an
at nrosphere known to be free of refrigerant. The

life of the catalytic elenent wl|

significantly shortened.

be

5. Move the probe slowmy over possible |eak points.

6. If the leak detector identifies refrigerant in the area before a
speci fic point of sensing can be reached, either the ventilating

time was too short or there is still a significant |eak.

Recheck

area wth liquid bubble detector, and/or ventilate area nore

t hor oughl y.

5-7. REFRI GERATI ON SYSTEM SERVI CE - EVACUATI ON.

| DESCRIPTION |

This task covers: Evacuati on
| INITIAL SETup |
Equi prment
Condi tion
Par a Condi tion Description Tool s
[Z2-8] Engi ne st opped. Tool Kit, Service
_ Refrigeration, item
[4-T5] Housi ng renoved. 5, [Appendi X B
Vacuum Punmp, item 7,
[5-3| Servi ce mani fol d gauges [Appendi X_B|
attached and system
di schar ged. Material s/ Parts:
[5-24 New filter-dryer installed Refrigerant, item 24,

[Appendi X H
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5-7.

REFRI GERATI ON SYSTEM SERVI CE - EVACUATI ON ( CONT)

DISCHARGE T ()}0’:.

SERVICE PORT (>~

SUCTION SERVICE PORT

NOTES

Do not evacuate a |eaking system The vacuum
created can pull air, noisture, and dirt into the
system

It is inportant that all non-condensabl es be
removed prior to the final charge to avoid
excessive head pressures and tenperatures, and to
use the full capacity of the system

| EVACUATION |

1.

5-14

Connect the hose from the service manifold to the vacuum punp.

Use a larger dianmeter (3/8 in. ID) hose for greater efficiency

between punp and manifol d gauge sét.

Arrange service mani fold hoses so both a vacuum punp and an R-12

refrigerant tank can be accessed wi thout breaking a vacuum
valve on refrigerant tank.

Open
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5-7. REFRI GERATI ON SYSTEM SERVI CE - EVACUATI ON ( CONT)
CAUTI ON
DO NOT operate conpressor until directed to do so
in the charging procedure. NEVER run the system
W t hout refrigerant.

3. Open both service manifold valves to show pressures on gauges.

4. Start vacuum Punp. en evacuation manifold valve. Vacuum gauge
will drop rapidly at tfirst then nore slowy but steadily
approaching 29-30 inches Hg.

5. After a vacuumof 28 in. Hg. is achieved, close all service
mani fol d val ves.

6. Turn off wvacuum punp.

7.  Open charging nmanifold valve (hose fromrefrigerant tank) and
suction service mani fold valve and watch gauges. Stop flow when
gauge readings reach O psi. Cose charging nanifold valve.

8. Start vacuum punp. Open evacuation manifold valve. Vacuum gauge
will drop rapidly at first then nore slowy but steadily
approaching 29-30 inches Hg.

9. After a vacuumof 28 in. Hg. is achieved, close all service
mani fol d val ves.

10. Turn off vacuum punp.

11. Open charging manifol d valve (hose fromrefrigerant tank) and
suction service manifold valve and watch gauges. Stop flow when
gauge readings reach O psi. Cose charging manifold valve.

12. Start vacuum punp. Vacuum gauge will drop rapidly at first then
nore slowly but steadily approaching 29-30 i nches Hg.

13. After a vacuumof 28 in. Hg. is achieved, close all service
mani fol d val ves.

14, Turn off vacuum punp.

15. Open refrigerant valve and suction service manifold val ve and
wat ch gauges. Stop flow when gauge readi ngs reach O psi

16. Start vacuum punp. Vacuum gauge will drop rapidly at first then

nore slowy but steadily approaching 29-30 inches Hg.

5-15
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5-7. REFRI GERATI ON SYSTEM SERVI CE - EVACUATI ON ( CONT)

17. After a vacuumof 28 in. Hg. is achieved, close all

mani fol d val ves.
NOTE

If the unit is to be charged at a later tineg,

service

a

hol ding charge of vapor to a pressure of 0-2 PSIG

should be applied to prevent accidental

contam nation of the system by careless handling.
Do not leave a system in a vacuum condition any

longer than is necessary.

18. If the unit is to be charged, proceed imediately with the

charging procedures ([para 5-38].
19. Charge unit ([para 5-38).

5-8. REFRI GERATI ON SYSTEM SERVI CE - CHARG NG

| DESCRIPTION |

This task covers: Charging

| INITIAL SETUOP |

Equi pnent
Condi ti on o o
Par a Condi tion Description Tool s
2- 8 Engi ne st opped. Tool Kit, Service
_ Refrigeration,
[4-T15 Housi ng renoved. 5, [Appendi x B
5-17 Servi ce mani fol d gauges
attached and system
evacuat ed.

Mat eri al s/ Parts:
Refrigerant R-12, item 24, Appendi X H

5-16
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5-8. REFRIGERATION SYSTEM SERVICE - CHARGING (CONT)

CHARGING

TO MANIFOLD
GAUGE SET

/
SUCTION SERVICE PORT

NOTE
The system must be evacuated before charging. Use only refrigerant R- 12 to charge
the unit. If available, use recycled refrigerant.
1. If the service manifold is not still attached from the evacuation procedures attach it now.
2. Place refrigerant tank on a scale.
3. Open refrigerant tank valve.

4. With refrigerant tank on the scale, record value.

CAUTION
Never introduce liquid refrigerant into the low pressure suction service port.

5. Open the charging manifold valve and discharge service manifold valve (red gauge). Allow refrigerant to
enter until either the charged refrigerant cylinder weight has decreased by 3.75 Ibs. ( 1.7 kg) or until system
pressure is equalized.

6. Close the refrigerant tank valve and all manifold valves.

7. Start water chiller (para 2-8b).

8. If the 3.75 Ibs. ( 1.7 kg) full charge was obtained, skip step 9. If the system pressure equalized prior to
obtaining a full charge of 3.75 Ibs ( 1.7 kg), proceed with the next step.

Change 1 5-17
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5-8. REFRI GERATI ON SYSTEM SERVI CE - CHARG NG ( CONT)

9. Wth the water chiller running, open the refrigerant tank val ve.
en charging manifold val ve and di scharge service val ve.
nitor the scale as the water chiller conpressor draws

additional refrigerant gas into the systemuntil the full 3.75

Ibs. (1.7 kg) charge is obtained. Close the refrigerant tank

valve and all nanitold val ves.

10. Continue running the water chiller for 15 mnutes.
11. After 15 mnutes, observe the liquid sight indicator (sight

gl ass) on skid.

a. A green center means the refrigerant noisture content is
accept abl e.

b. A vyellow center neans there is too nuch nmoisture in the
system It must be discharged, evacuated and recharged.

c. If the sight glass is mlky white or bubbly liquid it nmeans
the system has a low charge. If it cannot™ be deternined why
the systemis low, repeat the evacuation process and recharge.

d. A clear, bubble-free liquid sight glass indicates the system
is fully charged.

12. Shut down water chiller (p 8d) .
13. Renove refrigerant tank and service nanifold.
5-9. REFRI GERATI ON SYSTEM OPERATI ONAL PRESSURE TEST.

| DESCRIPTION |

Thi s

task covers: Evacuati on

{ INITIAL SETUP |

Equi pment
ndi tion o o
Par a Condition Description Tool s
[2-8 Engi ne st opped. Tool Kit, Service,
Refrigeration, item
[4-T15] Housi ng renoved. 5, [Appendi x_B
[5-3 Service mani fold gauges

5-18
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5-9. REFRI CERATI ON SYSTEM OPERATI ONAL PRESSURE TEST ( CONT)

HOSES

TO MANIFOLD
GAUGE SET

4
SUCTION SERVICE PORT

1.  Open both service valves on nanifold.

2. Start the water chiller (para Z-80).

3. Note gauge readings. Wth the outdoor anbient tenperatures of
125°F (52°C), the pressures should be in the follow ng range:

Suction 61-71 psig.
Di scharge 230-260 psig.

4, Cose all valves and di sconnect gauges.

5. Install service valve protective caps.
6. Shutdown water chiller (Jpara 2-8d).
Section II1l. MAI NTENANCE PROCEDURES
| NDEX

PARA
General . . . . . . . . L Lo 5-10
Cylinder Heads Replacerent . . . . . . . . . . . . 5-11
Cylinder Block Assenbly Repair . . . . . . . . . . . . . . . o-12
Conpressor Suction Hose Replacenment . . . . . . . . . . . . . o-13

5-19
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Section I'll. MAI NTENANCE PROCEDURES ( CONT)

| NDEX

Conpr essor Di scharge Hose Repl acenent
Hi gh Pressure Switch Repl acenent

Low Pressure Switch Repl acenent
Condenser Replacement . . . . . .
Pressure Relief Valve Replacenent
Expansi on Val ve Repl acenent
Conpressor Replacerment . . . .

Centri fugal utch Repl acenent
Filter-Drier Replacenent

Wat er System Leak Test

Evapor at or Repl acenent

Rel 1 ef Val ve RBFIacenent oo
Thernmostatic Val ve Repl acenent
Thernostatic Valve Repair . . . . . .
START- RUN Val ve Assenbly Repl acenent
Low Tenperature Ther nal '
Heat Exchanger . . . . . .
Skid Replacement . . . . . . . . .
Trailer Munting Kit Installation .

5-10.  GENERAL .

tch Replacenéht'

S Ee. This section contains Direct Support maintenance instructions
authorized by the Maintenance Allocation Chart (P@§%§,| Appendi x_B] and

co
by the Source, Mintenance, and Recoverability

support the water chiller.

coded 1tens to

5-11. CYLINDER HEADS REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval, Inspection, and

I nstallation

| INITIAL SETUP |

Equi prent

Condi tion o o
Par a Condition Description
[Z-8 Engi ne st opped.
[4-T15] Housi ng renoved.

5-20

Tool s

Tool Kit, Cenera
Mechanic's, item 1,
[Appendi X _B




T™M 10-4130-239- 14

5-11. CYLI NDER HEADS REPLACEMENT ( CONT)

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
[4- 30 Spark plugs renoved. Tap and Die Set
(5136-01-119-0005),
I'tem 3,["Appendi x B
Material s/Parts: Tor que Wench
(5120- 00- 247-2536) ,
Seal i ng conpound, item 28, i tem 3, [Appendi x B|]
[Appendi X Suppl ement No. 2
CYLINDER
SHIELD
G’"/’ Pad
T AIR GUIDE COVER /
MOUNTING BOLT CYLINDER SHIELD
MOUNTING BOLT
REMOVAL

NOTE

For right cylinder head remove starter panel
bolts and lay aside.

1. Remove four air guide cover nounting bolts. Remove cylinder
sﬂ;efg mounting bolt. Renove air guide cover and cylinder
shi el d.

2. Remove spark plug ([p 4-30)].
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5-11. CYLINDER HEADS REPLACEMENT ( CONT)

GASKET

3. Rermove nine cylinder head bolts. Remove cylinder head.

4. Renove all head gasket material fromcylinder head and engi ne.
Clean threads in cylinder block using tap.

5. Rerove all carbon or foreign material fromcylinder head and
engi ne, being careful not to scratch surface.

{ INSPECTION |

| nspect cylinder head for cracks fromuse or over tightening.
Repl ace any cracked head.

| INSTALLATION |
1. Place new cylinder head gasket on cylinder head assenbly.

2. Place cylinder head on engine.

3.  Apply sealing conpound to bolt threads. Install nine cylinder
head bolts and hand-tighten.

LEFT CYLINDER HEAD RIGHT CYLINDER HEAD

5-22
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5-11. CYLI NDER HEADS REPLACEMENT ( CONT)

4, Torque cylinder head bolts to 160 in. Ib (18.1 Nm follow ng
torque pattern above.

AIR GUIDE COVER

- CYLINDER SHIELD

CYLINDER SHIELD
MOUNTING BOLT

MOUNTING BOLT

NOTE

For right cylinder head, attach starter panel
when nounting air guide cover.

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

6. Install spark plug [(para_4-30).

5-12. CYLI NDER BLOCK ASSEMBLY REPAI R

| DESCRIPTION |

This task covers: Disassenbly and Assenbly

| INITIAL SETUP |

Tool s Per sonnel Required
Tool Kit, GCeneral Mechanic’s, Two to lift engine
Item 1,[ Appendi x B
Equi pnent Equi prent
and?tion Cbnd?tion
Par a Condi ti on Description Par a Condi ti on Description
2-3 Engi ne stopped. [5- 1] Cylinder head assem

blies renoved.
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5-12. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

Equi pnent Equi pnent
Condi tion Condi tion o o
Par a Condi tion Description Par a Condi tion Description
[4-T15] Housi ng renoved.
’ [4- 33 Starter renoved.
[4-75] Engi ne assenbly renoved.
| y [4-371] Armat ure group
[4-22 Fan assenbly renoved. removed.
[4-73 Centrifugal clutch [4-34] Fl ywheel and ring
assenbly renoved. gear assenbly
r enoved
[4-37 Di pstick and tube
gssenbly removed. [4-24] Exhaust system
r enoved
[4-27] Carburetor and intake .
mani fol d renoved. [4- 45] Breat her assenblies
r enoved
Materi al s/ Parts:
[4-28 Gover nor assenbly
Lockwasher Ms35338- 141 removed

NUT

GOVERNOR SHAFT GOVERNOR SHAFT LEVER

MOUNTING BOLT

4

| DISASSEMBLY |

1.  Loosen governor shaft lever nut and flatwasher
2. Renobve governor shaft |ever

3. Renove four front shield nounting bolts and | ockwashers. Renove
front shield.
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5-12.  CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

MOUNTING BOLY \
AN

| i |
. L
“=EE§SN‘Ii=!ui=!’§ﬁi %10

Due to weight of equipnent, two persons required
for next step to prevent injury and damage to
equi pment .

4. Turn engine assenbly upside down.

5. Reropve four engine base nmounting bolts and four | ockwashers.
Renove engine base. Renove gasket.

| ASSEMBLY |

1. Install engine base and gasket on cylinder block assenbly.

Install four engine base mounting bolts and four [|ockwashers.
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5-12. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)

WARNI NG
Due to weight of equipnent, two persons required
for next step to prevent injury and damage to
equi pnent .

2. Turn engine assenbly rightside up.

3. Install governor assenbly ([para 4-28].

FLATWASHER

NUT

GOVERNOR SHAFT GOVERNOR SHAFT LEVER

MOUNTING BOLT

FRONT SHIELD

Install exhaust nanifold assenbly ([para 4-24).

Install starter [(para 4-33)

~N o o1 &~

install blower housing.

8. Install armature group ([para 4-31). DO NOT install blower
housi ng.

9. Install breather assenblies (para 4-45).

10. Install cylinder head assenmblies (para 5-11).

Install front shield. Install four front shield mounting bolts.

Install flywheel and ring gear assenbly [para 4-34). DO NOT

11. Install carburetor and intake manifold assenmbly (para 4-27).

12. Install dipstick and tube assenbly (para 4-32)|.
13. Install centrifugal clutch assenbly [para 4-23)|.

14. Install fan assenbly (para 4-22).

15. Install engine assenbly (para 4-25)l.
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5-13. COWPRESSOR SUCTI ON HOSE REPLACEMENT.

| DESCRIPTION |

This task covers: Renmoval and Installation

| INITIAL SETUP |

Equi prment
Condi tion
Par a Condi tion Description Tool s
[Z-8 Engi ne st opped. Tool Kit, Service
_ Refrigeration, item
[4-T5) Housi ng renoved. 5, [Appendi x B
Wench, open end, 1 inch,
5-3 Refrigeration system item 3,[ Appendix B

di schar ged.
Mat eri al s/ Parts:

Strap, tiedown MS3367-1-9
Filter-drier 13226E1786

U0
0p
4| P
I

i _~HOLD-DOWN CLAMP
SUCTION HOSE gﬁ
0p

TIE WRAP ﬂ3 —TEE FITTING
REFRIGERANT LINE | 0
) 0

N ™ b[}
COMPRESSOR i ) a

]

o .o ®)
0O o

1. Cut tie waps from hose.
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5-13 . COVPRESSOR SUCTI ON HOSE REPLACEMENT ( CONT)

2. Renove screw, flatwasher, and hol d-down clanp.
3. Renmove hose fitting from conpressor.
4.  Renove hose fitting fromtee fitting. Renove hose.

| | NSTALLATI ON |

1. Install hose fitting on tee fitting.

2 Install hose fitting on conpressor suction port.

3. Install screw, flatwasher, and hol d-down clanp.

4 Install tie waps around |ines and hose.

5. Replace filter-drier Dbefore evacuating system [para 5-22].
6. Leak-test system ([para 5-6).

7. Evacuate system (jpara 5-7).

8. Charge system ([para 5-8].

5-14. COWRESSCOR DI SCHARGE HOSE REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |
Equi prment
CondPtion
Par a Condition Description Tool s
[Z2-8 Engi ne stopped. Tool Kit, Service
_ Refrigeration, item
[4-T15 Housi ng renoved. 5, [Appendi X Bl
5-3 Refrigeration system
di schar ged.
Materials/Parts:

Strap, tiedown MS3367-1-9
Filter-drier 13226E1786
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5-14. COWPRESSOR DI SCHARGE HOSE REPLACEMENT ((CONT)

TIE WRAP

0L_TEE FITTING

DISCHARGE HOSE o (A 0g

: 4

0

REFRIGERANT LINE B%

IGNITION WIRE 0g

B

50

\ !

COMPRESSOR— L ILIna

9 had O
E=0) 30

1. Cut tie waps as needed to free refrigerant |ine.
2. Renove hose fitting from conpressor.

3. Renove hose fitting fromtee fitting.

| INSTALLATION |

Install hose fitting at tee fitting.

Install hose fitting at conpressor discharge service port.

Install tie warps around hose and refrigerant |ine.

Repl ace filter-drier before evacuating system (para 5-22).
Leak-test system ([para 5-6).

Evaucate system (para 5-7)|.
Charge system ([ 3)].

~N o o s w o e

5-29



T™M 10-4130-239-14

5-15. H GH PRESSURE SW TCH REPLACEMENT.

| DESCRIPTION |

This task covers: Rermoval and Installation

{ NI TIAL SETUP |

Equi pnent
CondPtion
Par a

2-8]
[4-15)
[5-3]

DISCHARGE HOSE

REMOVAL

1.

Condi tion Description Tool s
Engi ne st opped. Tool Kit, Service
Refrigeration, item
Housi ng renoved. 5, [Appendl X B
Refrigeration system Material s/ Parts:
di schar ged.

Tags, item 32,

[Appendi x_E
Filter-drier 13226E1786
Strap, tiedown

MS3367-1-9

L—~TEE FITTING

TIE WRAP

~—REFRIGERANT LINE

o C:)?O

[e] o 9

os::-@ = 10)

Cut tie wap from discharge hose of conpressor

Remove refrigerant line at tee fitting.
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5-15. H GH PRESSURE SW TCH REPLACEMENT ( CONT)

MOUNTING SCREW =
FLATWASHER—"" | HIGH PRESSURE SWITCH

TIE WRAP (3)

MOUNTING BRACKET REFRIGERANT LINE

3. Cut three tie wraps attaching refrigerant line to wiring harness.
WARNING

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

4. Tag three 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.

{INSTALLATION|

1. Install high pressure switch and refrigerant line in mounting bracket.
2. Install mounting bracket, three mounting screws, and three flatwashers.
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5-15. HI GH PRESSURE SW TCH REPLACEMENT ( CONT)

3. Connect three wires to switch. Install two screws. Renmobve tags.
TIE WRAP —] ——TEE FITTING
0
o[ ——REFRIGERANT LINE

o w0
s

/{1

[l e I s ]
O O oD

0

(o]

4. Tie wap refrigerant line to wire harness.

5. Attach refrigerant line fitting to tee fitting.

6. Install tie wap around refrigerant line and discharge hose.
7. Replace filter-drier before evacuating system [para 5-24)|.
8. Leak-test system (para 5-6).

9. Evacuate system (para 5-7)|.

10. Charge system (p 3)].
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5-16. LOW PRESSURE SW TCH REPLACEMENT.

{ DESCRIPTION |

This task covers: Removal and Install ation

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, Service
_ Refrigeration, item 5,
[4-15] Housi ng renoved. [Appendi X_B|
5-3 Refrigeration system Mat eri al s/ Parts:
di schar ged.
Strap, tiedown
M53367-1-9
Filter-drier 13226E1786
TIE WRAP,
REFRIGERANT LINE
TEE FITTING
SUCTION HOSE

1. Cut tie wap from suction hose of conpressor.

2. Renove refrigerant line fromtee fitting.
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5-16. LOW PRESSURE SW TCH REPLACEMENT (CONT)
SCR )
Ew\ [ 1
. d
WIRE l
A
J -
REFRIGERANT LINE ' _’\J/\‘
MOUNTING BRACKET /
FLATWASHER :
MOUNTING SCREW P
LOW PRESSURE SWITCH
3. Tag three wires fromswitch. Renpve two screws and three wres.
4.  Rermove three bracket mounting screws and three flatwashers.
5.  Renove nmounting bracket from swtch.
6. Renove |ow pressure swtch and refrigerant |ine.
[INSTALLATION |
1. Install, new |low pressure switch and refrigerant line in nounting
bracket.
2. Install mounting bracket, three nounting screws, and three
fl atwashers.
3. Connect three wires to switch. Install two screws. Renopve tags.
4.  Connect refrigerant line fitting to tee fitting.
5. Install new tie wap around refrigerant |ine and suction hose.
Replace filter-drier before evacuating system [para 5-22).
7. Leak-test system ([para 5-6)].
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5-16. LOW PRESSURE SW TCH REPLACEMENT ( CONT)

8. Evacuate system (jpara 5-7).
9. Charge system ((para 5-8)|.

5-17. CONDENSER REPLACEMENT.

| DESCRIPTION |

This task covers: Renmoval and Installation

[ INITIAL SETUP |

Equi pment
Condi tion
Par a Condi ti on Description Tool s
[2- 8 Engi ne stopped. Tool Kit, Service
Refrigeration, item 5,
[4-T15 Housi ng renoved. [Appendi x B
[5-3 Refrigeration system Material s/ Parts:
di schar ged.
Brazing alloy, item 6,
[5- 18] Pressure relief valve [Appendi x E:
renoved. Filter-drier 13226E1786

Lockwasher MS35338-139
Strap, tie down
MB3367-1-9

DISCHARGE TEE

CONDENSER

INSULATION

\

o

iE WRAP (2)

i
\

0
‘ gﬁ |_-copPeR TusE
=0 -—ELBOW FITTING
PO P O
E=0] 0 ;
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5-17 . CONDENSER REPLACEMENT ( CONT)

| REMOVE |
1. Renpve discharge tee from condenser fitting.

2. Renpbve tie waps and insulation.

3. Debraze copper tube at elbow fitting nearest condenser coil
5-4] .

CONDENSER

Y

CONDENSER A “ﬂ
MOUNTING d ®
SCREW, ¥ . o
LOCKWASHER, [ﬁ
AND =,
FLATWASHER . .
skin] P ~-
W ~
g (3 13 PLENUM
MOUNTING
SCREW AND
PLENUM FLATWASHER

1l = == ]

4. Renove eight plenum nounting screws and flatwashers.

5.  Renove ei ght condenser nounting screws, |ockwashers, and
fl atwashers.

6. Lift condenser from skid base.

| INSTALLATION |

1. Install new condenser on skid base and align nounting holes.

2. Install eight condenser nounting screws, |ockwashers, and
fl atwashers.

3. Install eight plenum nmounting screws and flatwashers.
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5-17.  CONDENSER REPLACEMENT ( CONT)

Braze copper tube onto elbow fitting (para 5-4).
Tie wap insulation over sensing bulb.

Install discharge tee to condenser fitting.

N o &

Install pressure relief valve [para 5-18).

8. Replace filter-drier before evacuating system [[para 5-22).
9. Leak-test system [para 5-6).
10. Evacuate system ([para 5-7]l.

11. Charge system ([p 8)l.

5-18. PRESSURE RELI EF VALVE REPLACEMENT.

DESCRI PTI ON |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi pnent
Condi tion
Par a Condi tion Description Tool s
[Z-38 Engi ne st opped. Tool Kit, Service
_ Refrigeration, item5,
[4-15] Housi ng renoved. [Appendi X B
[5-3 Refrigeration system Material s/ Parts:

di schar ged. _
Filter-drier 13226E1786
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5-18. PRESSURE RELI EF VALVE REPLACEMENT ( CONT)

PRESSURE RELIEF VALVE

Remove pressure relief valve.

| NSTALLATI ON |

1. Install new pressure relief valve.

2. Replace filter-drier before evacuating system [[para 5-22).
3. Leak-test system (para 5-06).

4. Evacuate system ([para 5-7).

5.  Charge system (para 5-38]|.
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5-19. EXPANSI ON VALVE REPLACEMENT.

| DESCRIPTION |

This task covers: Testing, Renoval and Installation

| INITIAL SETUP |

Equi pnent
Condi tion
Par a Condi tion Description Tool s
[Z2-8 Engi ne st opped. Tool Kit, Service
_ Refrigeration, item 5,
[4- 15 Housi ng renoved. [Appendi X B
_ . Tap and D e Set
[5-3 Refrigeration system (5136- 01- 119- 0005)
di schar ged. item 3, Appendi X B
[4-T] Engi ne oil drained. Mat eri al s/ Parts:

Seal ant Compound, item
27, [Appendi x_H

|_—~CLAMP (2)

EXPANSION VALVE BULB

1. Cut tie waps and renove insulation covering expansion valve bulb
being careful not to nick bulb or [line.
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5-19. EXPANSI ON VALVE REPLACEMENT ( CONT)

2.  Loosen expansion valve bulb clanps (2) and carefully slide clanps
free of expansion valve bulb from suction |ine.

HOSES

TO MANIFOLD
GAUGE SET

3. Install refrigeration charging manifold and manifold hoses
(-3] 1 thru 5).

4, Start engine [para 2-8b) and observe |ow pressure gauge.
5. Insert the expansion valve bulb in a cup of ice.
NOTE

Engine will automatically stop when refrigerant
pressure drops bel ow 24 psi (165 kN ni).

6. Hold toggle switch S-3 in START position to prevent engine from
stopping during test.
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5-19. EXPANSI ON VALVE REPLACEMENT ( CONT)

7. Again observe |ow pressure gauge. Pressure should reduce to

about 30 psi (207 kN nf). If pressure is not reduced to 30 psi
or falls below 25 psi (172 kN nf), the expansion valve is
defective and shoul d be repl aced.

8. Stop. engine, close all valves and di sconnect gauges.
9. Install service valve protective caps.
10. Slide clanmps upon expansion valve bulb and suction |ine.

11. Tighten screws in expansion valve bulb clanps, ensuring good
contact along the entire length of the bulb.

12. Repl ace insulation surrounding expansion valve bulb with tie
W aps.

|_REMOVAL |
1. Drain engine oil (para_4-TJ)l.
2. Cut tie waps and renove insulation from expansion valve bul b.

3. Loosen two expansion valve bulb clanps and carefully slide clanps
free of expansion valve bul b.

EE LN ¥ EXPANSION VALVE
o pememmeeeeenee . XPANSION VA
R J— 1 ||~ LocaTiON
IR s e
{1 -
4 4
g; 1 ' BOTTOM PLATE
‘?: "r !
A :,;..,.-..'IIII;J'J I
| mescscmcans 4 : H
j ; ............. JLq :b-..--.-:
e e elle e e _"! MOUNTING SCREW

4, Set water chiller on its side.

5. Renopve 16 bottom plate nounting screws. Renove bottom pl ate.
Cl ean threads in skid base using tap.
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5-19. EXPANSI ON VALVE REPLACEMENT ( CONT)

EXPANSION VALVE

P

~

TUBE ASSEMBLY
FROM EVAPORATOR

- /; EXPANSION VALVE BULB

e TUBE ASSEMBLY
FROM FILTER- DRIER

6. genove t ube assenbly from expansion valve leading fromfilter-
rier.

7.  Renove tube assenbly from expansion val ve |eading from
evapor at or .

8. Renpve expansion valve and bul b assenbly.

| INSTALLATION |

1. Install new expansion valve and route bulb to suction Iine.
2. Connect tube assenbly at expansion valve |eading from evaporator

3. gbnnect tube assenbly at expansion valve leading fromfilter-
rier.

4, Replace filter-drier before evacuating system [[para 5-27].
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5-19. EXPANSI ON VALVE REPLACEMENT ( CONT)

5.  Leak-test system ((para 5-6)l.

6. Install bottomplate with 16 bottom plate nounting screws using

seal i ng conpound.

VLB
=
n0
> (]

INSULATION TUBE

o @A O
E=0) 30
O

7. Set water chiller on skid base.

8. Slide clanps up on expansion valve bul b and suction |ine.
Tighten screws in expansion valve bulb clanps, ensuring good
contact along the entire length of the bulb

9. Install insulation tube on bulb assembly with tie waps.
10. Add engine oil (jpara 4-1).
11. Evacuate system ([para 5-7)|.

12. Charge system (|p 3)].

5-20. COWPRESSOR REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation
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5.20. COVPRESSOR REPLACEMENT ( CONT)

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-8] Engi ne stopped. Tool Kit, Service
_ Refrigeration, item 5,
[4- 15] Housi ng renoved. [Appendi X_B
[4-21] Conpressor drivebelt Material s/ Parts:
renoved
_ _ Lockwasher MS35338-139
[5-3 Refrigeration system Lockwasher MS35338-141
di schar ged. Conpressor oil, item 18
_ [Appendi X _H
[5-13 Conpressor suction hose
renoved
[5- 14] Conpressor discharge hose
renoved
l
- i CONDENSER
o) LA MOUNTING
e ‘F: | ' BOLTS (8)
C
NUTBAR ———"ﬁ\' @\?
COMPRESSOR BRACKET: 20
muo/’/’i:////,
FLATWASHER
MOUNTING BOLT
REMOVAL

1. Renpve eight condenser mounting bolts, |ockwashers and
fl atwashers.
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5-20. COWPRESSOR REPLACEMENT ( CONT)

2. Renmpbve two conpressor bracket mounting bolts, two flatwashers,
and nut bar.

3. Lift conpressor and bracket from skid base.

FLATWASHER
LOCKWASHER

NUT .

MOUNTING BOLTS -

COMPRESSOR BRACKET

:h

Renove four conpressor nounting bolts, nuts, flatwashers, and
| ockwashers. Renpve bracket.

MOUNTING SCREW

/.OCKWASHER EXTERNAL SNAPRING

FRONT PLATE
HEXNUT  gyAFT KEY

5. Rerove |ocknut in center of front plate.
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5- 20.

COVPRESSOR REPLACEMENT ( CONT)

Remove three front plate mounting screws and three |ockwashers.
Remove front plate.

Renmove external snapring (snaller one).

Remove centrifugal clutch assenmbly from conpressor

Drain oil from new conpressor. Add 5 oz (148 nl) of the oil back
to new conpressor

Install centrifugal clutch and bearing assenbly on conpressor
shaft. Make sure assembly is flush wth conpressor front housing

Install external bearing snapring.
Install shaft key.
Install front plate in alignment with shaft Kkey.

Loosely install three nounting screws and three | ockwashers in

Install, locknut in center of front plate.

7.  Renmove shaft key.
8.

9.

| NSTALLATI ON
1.
2.
hub .

3.

4.,

5

> front plate.
7

8
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5-20. COWPRESSOR REPLACEMENT ( CONT)

FLATWASHER
LOCKWASHER

NUT

MOUNTING BOLT

9. Install conpressor on bracket. Install four conpressor nounting
bolts, flatwashers, |ockwashers, and nuts.

SKID
FLATWASHER
MNAUNTING ROIT

10. Install conpressor and bracket on skid base.
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5-20. COVPRESSOR REPLACEMENT ( CONT)
11. Install two flatwashers, conpressor bracket mounting bolts, and
nutbar. Hand-tighten.
12. Install eight condenser nounting bolts.
13. Install conpressor drivebelt and adjust (para 4-21).
14. Install suction hose on conpressor (para 5-13).
15. Install discharge hose on conpressor ([para 5-14).
16. Replace filter-drier before evacuating system [para 5-22).
17. Leak-test system ([para 5-6)l.
18. Evacuate system ([para 5-7)l.
19. Charge system ([para 5-38].
5-21. CENTRI FUGAL CLUTCH ASSEMBLY REPLACEMENT.
DESCRI PTI ON |
This task covers: Renoval and Installation
| INITIAL SETUP |
Ganaltron
Par a Condi tion Description Tool s
[Z-8 Engi ne stopped. Tool Kit, Service
Refrigeration, item 5,
[4-T15 Housi ng renoved. [Appendi x B
[5-3 Service manifold gauges
attached.
[5-20] Conpressor renoved.
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5-21. CENTRI FUGAL CLUTCH ASSEMBLY REPLACEMENT ( CONT)

BEARING SNAPRING
EXTERNAL BEARING SCREW
0=t= \ /.4 VRV N\

PULLEY

BEARING HOUSING
INTERNAL BEARING SNAPRING

REMOVAL

1. Renove three screws hol ding bearing housing and internal snapring
(larger one).

2.  Renpve housing from centrifugal clutch

3.  Renove bearing.

| INSTALLATION |

1. Place bearing in bearing housing. [Install internal snapring in
housi ng.
2. Install bearing and housing in centrifugal clutch assenbly.

3. Retain bearing and housing with three screws.

4,  Install conpressor (para 5-20).
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5-22. FILTER-DRIER REPLACEMENT.

| DESCRI PTI ON

This task covers: Removal and Installation

[ INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-§ Engi ne st opped. Tool Kit, Service
J PP Refrigeration, item 5,
[4-15] Housi ng renoved. [Appendl X B
J Tap and Die Set
[5-3 Refrigeration system (5136-01- 119- 0005)
di schar ged. item 3, Appendi X B
-1 Engi ne oil drained.

Mat eri al s/ Parts:

Seal i ng Conpound, item 27,
[Appendl X H

-

Y A
T * T 1 || ——FILTER-DRIER
5 ‘!(’""""": ‘/:/":"‘_— LOCATION

¢ ckecmemassoalen
i i I

SRS AN

~
r-
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! ———————BOTTOM PLATE

cmam ey
ey R

r )

L H
| '

h r i

Cllecemmon omaa N !

L ' ) !

Pledecea iy 4 '

' |\ H '

¢

A
-

e cccmmeen J , /MOUNTING SCREW
Coeeeememememand . R

REMOVAL
1. Set water chiller on its side.

2. Renpve 16 bottom plate nounting screws. Remove bottomplate from
skid. Cean threads in skid using tap.
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5-22. FILTER DRI ER REPLACEMENT ( CONT)

MOUNTING BOLT

LOCKWASHER

FILTER—DRIER ="

FILTER-DRIER FITTING b

3. Renove clanp mounting bolt and fl atwasher.
4. Renove filter-drier fittings. Renmove filter-drier.

50 Slide clanp off filter-drier.

| INSTALLATION |

1. Slide new filter-drier into clanp.

2 Install clanp mounting bolt and flatwasher.
3. Connect filter-drier fittings.
4

Instal| bottomplate with 16 bottom plate nounting screws using
seal ing conpound.

o

Set water chiller back on skid base.

6. Add oil ([para 4-TJI.
7. Leak-test system ([para 5-6)l.
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5-22. FILTER-DRI ER REPLACEMENT ( CONT)

8. Evacuate system ([para 5-7)I.
9. Charge system (para 5-8]l.

5-23. WATER SYSTEM LEAK TEST.

| DESCRIPTION |

This task covers: Testing Only

| INITIAL SETUP |

Equi pnment

Condi tion o o
Par a Condi tion Description
[2- 8| Engi ne st opped.
[4- 15 Housi ng renoved.
[4-1] Engi ne oil drained.

7] o ) ° e ° o S
gosoemmcneen L peeeem
! |
........ !
Lo s 1 ! '
R T :--4- : !
PR Ji N Qi ' '
b, H ] H
1 ‘-v ' '
| H ! '
" L ) H
| i i
r ‘e - ]
3 o ! i
;"n -1 ] '
] ‘ .
U e ! i
' L!...----A.--.' ..... ' '
P R CON () : H
] ‘ 1
" ! ! !
| weewccascwed ] M
' i )
| * : 1
< bececcommenanand L Leconews P
UG s o ) o ) s /]

1. Set water chiller on its side.
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Tool s

Tool Kit, General
Mechanic's, item 1,
[Appendi X B

Tap & Die Set
(5136-01-119- 0005)
Item 3,[Appendi x B

I

MOUNTING SCREW

BOTTOM PLATE
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5-23. WATER SYSTEM LEAK TEST ( CONT)

2. Renove 16 bottom plate mounting screws. Renmpve bottom plate.
Clean threads in skid with tap.

WARM IN HOSE

3. Place shipping plugs in COOL RECI RCULATE and COOL DI SPENSE
connections. Close cam arns.

4. Connect shop water source to WARM IN connection. Turn on water.

5. |Chelc(:k all fittings for |eaks. Renmobve foam as necessary to l|ocate
eak.

6. After 3 mnutes turn off water. Renove ShOP wat er source from
WARM I'N connection. Renpve shipping plugs trom COOL RECI RCULATE
and COOL DI SPENSE connections.  Set water chiller on base and
allow water to drain.
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5-23. WATER SYSTEM LEAK TEST ( CONT)

7. Repair any leaks found and retest.

8. Add engine oil (para 4-T).

5-24. EVAPORATOR REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi prent
Condi ti on
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, Service
Refrigeration, item 5,
[4- 15] Housi ng renoved. [Appendi X B
_ . Tap and Die Set
6-3 Refrigeration system (5136-01- 119- 0005)
di schar ged. i'tem 3, [ Appendi x B
_ _ _ Wench, QOpen End,
[4-7] Engi ne oil drained. i tem 3, [CAppendi X B|

Materi al s/ Parts:

Pol yur et hane foam item 20, Appendi X E
Brazing alloy, item 6, %ggendl X
Mol d Rel ease, item 13, pendi x
Seal ant Conpound, item 27, [ Appendi x E

Strap, Tiedown MS3367-1-9
Filter-Drier 13226E1786
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5-24. EVAPORATOR REPLACEMENT ( CONT)

A
0g
QU/TEE FITTING
[
‘ Leg_,,—CLAMP
-) Rl EXPANSION VALVE BULB

" o, (J N O
=) g@
(=]

REMOVAL
1. Cut tie waps holding insulation on expansion valve bulb.

2. Renpve two clanps from expansion valve bulb and refrigerant |ine.
Move bul b asi de.

3. fR_erm_ve evaporator pipe fitting from|low pressure switch tee
itting.

MOUNTING SCREW
AND FLATWASHER (2)

COVER PLATE

WATER PUMP HOSE
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5-24. EVAPORATOR REPLACEMENT ( CONT)

4, Rermove two mounting screw and flatwasher. Renove upper water
punp hose cover plate.

5. Pull back insulation, |oosen hose clanp, and renove upper water
punp hose.

6. Renmove hose fitting from -evaporator.

7. [J [J

s mane gy
.

EVAPORATOR
LOCATION

e BOTTOM PLATE

i L L L L X 22

P [ fmeeeees?ll || MOUNTING SCREW

7. Set water chiller on its side.

8. Renpbve 16 bottom plate nounting screws. Renove bottom pl ate.
Clean threads in skid base using tap.

TEE FITTING

-

{

EXPANSION VALVE

9. Break up foam around evaporator.
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5-24. EVAPORATOR REPLACEMENT ( CONT)

10. Renpve evaporator pipe fitting from expansion valve.

11. Cut black foam insulation away from remaining evaporator fitting.

12. Break union joint fitting from copper tube.

13. Renove evaporator.

| INSTALLATION |

1. Install evaporator in skid base.

2. Install evaporator pipe fitting at expansion valve.

3. Connect union joint fitting to copper tubing.

4. Set water chiller on skid base.

5. Install hose fitting to evaporator

6. Install upper water punp hose on hose fitting. Tighten hose
clanp. Install black foam insulation

7. Install water punmp hose cover plate, with two nmounting screws and
fl atwashers.

8. Install evaporator pipe fitting to |ow pressure switch tee
fitting.

9. Fasten expansion valve bulb hose clanps to evaporator pipe.

10. Carefully slide expansion valve bulb down into clanps. Tighten
clamps to ensure uniform contact.

11. Install black foaminsul ation over expansion valve bulb with tie
W aps.

12. Set water chiller on its side.

13. Spray evaporator with nmold rel ease.

14. Fill in open areas wth polyurethane foam

15. Replace filter-drier before evacuating system (para 5-22)|.

16. Install bottom plate. Install 16 bottom plate mounting screws
using sealing conpound.

17. Set water chiller on skid base.
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5-24. EVAPORATOR REPLACEMENT ( CONT)

18. Add oil ([para 4-7)|.
19. Leak-test system ([para 5-06).

20. Evacuate system ([para 5-7).
21. Charge system (p 3)].

5-25. RELIEF VALVE REPLACEMENT.

| DRSCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi pment
Condi tion _ o
Par a Condi tion Description Tool s
[Z-8 Engi ne st opped. Tool Kit, General
_ Mechanic's, item 1,
[4-T15] Housi ng renoved. [Appendi x B
_ Riveter, Blind, Hand
[4-25] Engi ne renoved. (5120- 00- 017- 2849),
_ i tem 10, Appendi X B
Material s/ Parts: Drill, Potable, 1/4
_ (5130- 00-807-3009)
Pol yur et hane foam item 20, I tem 3,[_Appendi x B
[Appendi X H Drill, Set Twi st
Mol d release, item 13, _Appendi X E (5133- 00- 293- 0983)
Rivet M4243/ 1- AA05 Item 3,[_Appendi x B

Lockwasher M535338-138
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5-25. RELIEF VALVE REPLACEMENT ( CONT)

% . COVER

REMOVAL
1. Drill out six rivets securing cover to rear panel assenbly.
2. Renove cover. Break-up foamaround relief valve and flange

adapt ers.

RELIEF VALVE
NUT
LOCKWASHER --INLET WATER
PANEL ASSEMBLY. ~”" “THREADED UNION
FLANGE ADAPTER
FLATWASHER
: BOLT
MOUNTING ao:.'r\"?E> g
P . |

QUICK DISCONNECT
FITTING

b
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5-25. RELIEF VALVE REPLACEMENT ( CONT)

3.  Renpve three quick disconnect fittings.

4, Renove nine nounting bolts, flatwashers, |ockwashers, and nuts
securing three flange adapters to panel assenbly.

5. Renove three bolts securing panel assenbly to skid.
6. Renobve panel assenbly.
7. Renove flange adapter from threaded union on relief valve.
8. Renove threaded union fromrelief valve.
9. Renove relief valve frominlet water fitting.
RELIEF VALVE
NUT.
LOCKWASHER ‘ «~INLET WATER
PANEL ASSENBLY. ~ \THREADED UNION
y R FLANGE ADAPTER
FLATWASHER )
MOUNTING aour' - - - fa—BOLT
QUICK DISCONNECT
FITTING
| INSTALLATION |
1. Install relief valve in water fitting.
2. Insert threaded union and flange adapter.
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5-25. RELIEF VALVE REPLACEMENT ( CONT)

3. Align panel assenbly with all holes in skid and fl ange adapters.
4. Install three bolts securing panel assenbly to skid.

5. Install nine nounting bolts, flatwashers, |ockwashers, and nuts
securing three flange adapters to panel assenbly.

6. Install three quick disconnect fittings to flange adapters.

7. Spray nold release on flange adapters and relief valve.
8. Install cover with rivets.

9. Spray foamin cover

10. Install engine (para 4-25)|.
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5-26. THERMOSTATI C VALVE REPLACEMENT.

| DESCRIPTION |

This task covers: Removal and Installation

| INITIAL SETUP |

Equi prment
Condi tion
Par a Condition Description Tool s
[Z2-8 Engi ne st opped. Tool Kit, General
_ Mechanic’'s, item 1,
[4- 15 Housi ng renoved. [Appendi x_B
_ _ _ Tap and Die Set
[4-T] Engi ne oil drained. (5136-01-119-0005)

item 3, Appendi X B

Mat eri al s/ Parts:

Pol yur et hane foam item 20, %Qgendl X_H
Mol d Rel ease, item 13,[ Appendi x

Seal ant Conpound, item 27, [ Appendi x E

( ’Q. ) e ) S ) e L

- reetmesEoceeo e ™ rFe————"
/// : : :
______ [}
MOUNTING SCREW VT 3 ! '
'-L ---------- :-—1.1 : |
:.1'- .. ---.'1:-.:.._ &) ' E
BOTTOM PLATE e | 1) (I ' :
_(' L ' '
THERMOSTATIC VALVE i ! E
= :l P>=9 ' =
LOCATION 3 | = | |
. Ny ) r 1 )
\ 4 ' E
1 r
L.L ---------- J - b of : :
L Y_ .18 ' !
1 | ' i
P S | ' '
h 1 '
| | '
ﬁ L et L S L P - tomaee s P
- [ ) o) ) o ) o J,.
REMOVAL
1. Split union on fuel line at skid where flexible fuel hose
attaches.
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5-26. THERMOSTATI C VALVE REPLACEMENT ( CONT)

2. Set water chiller on its side.

3. Renpbve 16 bottom plate nmounting screws. Rembve bottom plate.
Clean threads in skid base using tap.

4. Break up foam around thernostatic valve and heat exchanger.

SKID
COMPRESSION FITTING
et
FUEL LINE— | |
UNION
//—
UNION —— |
L —11
|1
THERMOSTATIC/ UNION
VALVE
{ UNION
////' UNION
HEAT EXCHANGER— |

5. Disconnect conpression fitting on end of the fuel heat exchanger
l'ine.

6. Disconnect all union joints on water system

7.  Renove thernostatic valve and fuel heat exchanger as one
assenbl y.
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5-26. THERMOSTATI C VALVE REPLACEMENT ( CONT)

TUBE FITTING TUBE FITTING

TUBE FITTING

THERMOSTATIC VALVE

8. Renove tubing subassemblies from thernostatic valve.

| INSTALLATION |

1. Install tubing subassenblies on thernostatic valve.

2. Place thernostatic valve and fuel heat exchanger in skid as one
assenbly.

3. Connect union joints on water system
4. Connect conpression fitting on end of the fuel heat exchanger.

5. Spray thernostatic valve and fuel heat exchanger with nold
rel ease.

6. Fill in open areas with polyurethane foam

7. Install bottom plate. Install 16 bottom plate nounting screws
using sealing conpound.

8. Set water chiller on skid base.
9. Attach fuel line to union.

10. Add oi| (para_4-1J.
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5-27. THERMOSTATI C VALVE REPAIR

| DESCRIPTION |

This task covers: Disassenbly and Assenbly

{ INITIAL SETUP |

Equi pment
Condi tion o o
Par a Condi tion Description Tool s
2-8 Engi ne st opped. Tool Kit, General
_ Mechanic’'s, item 1,
[4-T15] Housi ng renoved. [Appendi x B
[5-26] Thernostatic val ve

renoved

Mat eri al s/ Parts:

G ease, item 16, Appendi x H
Lockwashers Ms35307-308

Packi ng, Preforned §94607) 1205
Seal (94607) 277L14
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5-27. THERMOSTATI C VALVE REPAI R (CONT)

| DISASSEMBLY |

1.  Renove four lower housing retaining bolts and |ockwashers.

2. Separate |ower housing from upper housing.

3. Renove seal.

4.  Renpbve tenperature element assenbly.

5.  Renpve packing from tenperature element assenbly.

| ASSEMBLY |

1 Lubricate packing and seal with a light coat of grease.
2 Install packing on new tenperature elenent assenbly.

3 Install tenperature element assenbly in upper housing.
4. Install seal in upper housing.

5 Install |ower housing on upper housing.

6 Install four |ower housing retaining bolts and |ockwashers.
7 Install thernostatic valve [[para 5-726)|.

5-28. START-RUN VALVE ASSEMBLY REPLACEMENT.

| DESCRI PTI ON

This task covers: Removal and Installation

| INITIAL SETUP |

Equi pnent
Condi tion o o
Par a Condi tion Description Tool s
[2-8| Engi ne st opped. Tool Kit, Service
Refrigeration, item 5,
[4-T15] Housi ng renoved. [Appendi X B
Tap and D e Set
Low tenperature switch (5136- 01-119- 0005),
removed. item 3, Appendi X B
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5-28. START-RUN VALVE ASSEMBLY REPLACEMENT ( CONT)

Equi pment

Condi tion
Par a Condi tion Description Tool s
[5- Z6] Ther nost atic val ve

renmoved.
Mat eri al s/ Parts:

Pol yur et hane Foam item 20, [ Appendi x H
Mol d Rel ease, item 13, Appendi X B

Sol der, item 29[ Appendix B

Seal ant, Conpound, 1tem 27, Appendi x H

MOUNTING SCREWS ) ) ) e ) )
- Fomsp - " pe=—e=— p
] ' !
BALL VALVE ,/1/' N H
ASSEMBLY LOCATION ~] ! (T 1 ! :
]
A A : E
1, ' . :
BOTTOM PLATE =t | 1/ = : .
H t ' H
] 1 :
4 In - !
ol [} b i
:i 1 : ] f
Iy r { .
L' ] 1 i
H r ' :
{9 R, . . ! '
'L '.\ 7y ' [] ]
r -------------- L ' ]
) L ! 1 '
- S J 1 '
i
] ' ]
1 H []
> Lbecarccecn me oo oo e o | NP 4‘ o
o o o e e o e /
REMOVAL

1. Set water chiller on its side.

2. Renove 16 bottom plate nounting screws. Rempve bottom plate.
Clean threads in skid hose using tap.

3. Break up foaminsul ation around START-RUN val ve assenbly.
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5-28. START-RUN VALVE ASSEMBLY REPLACEMENT ( CONT)

FITTING—%Q— DESOLDER HERE

4,  Renove oil drain hose clanp. Mve oil drain hose out of way.
5. Drive out handle pin
WARNI NG
Pol yurethane foam is flammable. Burning foam
causes toxic fumes. \Wen soldering, be very
careful not to ignite foam

NOTE

Desol der fittings as needed to remove from valve
assenbl y.

6. Debraze START-RUN valve assenmbly (para 5-5)].
7.  Renove spacer

8. Renobve three fittings from valve assenbly.

| INSTALLATION |

1. Install three fittings in valve assenbly.

2. Install spacer.
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5-28. START-RUN VALVE ASSEMBLY REPLACEMENT ( CONT)

3. Install START-RUN valve assenbly in bottom of skid.
WARNI NG
Pol yurethane foamis flanmable. Burning foam
causes toxic fumes. \Wen soldering, be very
careful not to ignite foam

Braze three fittings to tubing (para 5-5).
Attach oil drain hose and tighten clanp.

Install thernostatic valve [para 5-26).
Perform water |eak test ([para 5-23)|.

Spray nold release in open area.

Fill in open area with polyurethane foam

10. Install bottom plate with 16 bottom plate mounting screws using
seal i ng conpound.

11. Set water chiller on skid base.

12. Install pin.

13. Install low tenperature switch (para 4-29)

5-29. LOW TEMPERATURE THERMAL SW TCH REPLACEMENT.

DESCRI PTI ON

This task covers: Removal and Installation

| INITIAL SETUP |

Equi pnent
Condi tion
Par a Condi tion Description Tool s
[2- 8 Engi ne st opped. Tool Kit, Genera
_ Mechanic’'s, item 1,
[4- 15 Housi ng renoved. [Appendi X B
_ Riveter, Blind, Hand
[4- 25 Engi ne renoved. (5120- 00- 017-2849)

i tem 10,["Appendi X B
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5-29. LOW TEMPERATURE THERMAL SW TCH REPLACEMENT ( CONT)

Materi al s/ Parts:

Pol yur et hane Foam item 20,
[Appendl X H

Mol d Rel ease, item 13,
[Appendl X H

Rivet M4243/ 1- A405

Strap, Tie Down MS3367-1-9

Adhesive, Seal ant, item 13,
[Appendi X_H

Sol der, item 30,[Appendix_H

Tool s

Drill, Potable, 1/4
(5130- 00- 807-3009), item 3,
[Appendi X B

Drill, Set Twist _
(5133-00-293-0983), item 3,
lAppendi X B

Sol dering @un, (3439-00-542-
0396), item 3,[ Appendix B

Adhesi ve, Epoxy, item 2, Appendix H

REMOVAL

1. Drill out six rivets securing cover to rear panel assenbly.

2. Renmove cover.
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5-29. LOW TEMPERATURE THERVAL SW TCH REPLACEMENT ( CONT)

PIPE

[

TIE STRAP

7

D>
v @""-——-—-LOW TEMPERATURE THERMAL SWITCH

\W|RE

3. Break up foaminsul a

tion to gain access to thermal switch |ocated
on the side of warm ( '

nlet) pipe.
WARNI NG

Pol yurethane foam is flammable. Burning foam
causes toxic fumes. Wen soldering, be very
careful not to ignite foam

4, Desol der two wires from thermal sw tch. Renove W res.
5. Pry thermal switch away from pi pe.

[ INSTALLATION |

1. Place new switch against pipe at renoval site.

2. Usi n? bondi ng conpound, bond switch to pipe. Let conpound dry
until it hardens.

3. Use tiedown straps to secure switch to pipe.
4. Seal any gaps between switch and pipe with seal ant.

NOTE

Wre nust be fed through cover before attaching
wires to swtch.

5. Attach one wire to each thermal switch terminal. (Reversing
W res does not matter.)

Solder two wires to thermal switch termnals.
Spray with nmold rel ease.
Install cover.

. Fill in all open areas with polyurethane foam
10. Install engine [para 4-275].
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5-30. HEAT EXCHANGER REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi pment
Condi tion o
Par a Condi tion Description Tool s
[Z2- 8 Engi ne st opped. Tool Kit, Service
_ Refrigeration, item 5,
[4- 15| Housi ng renoved. T IADDengl)_( BIS
: : _ ap an e Set,
[4-7 Engi ne oil drained. item 3, Appendix B
Material s/ Parts:
Brazing Alloy, item 6,[ Appendi x E
Pol yur et hane Foam item 20,[ Appendix H
Ml d Rel ease, item 13 Appendi X F
Seal ant Conpound, item 27, [ Appendi x E
HEAT EXCHANGER LOCATION
| & e e o ) ) )
T = 1]
| : :
VT 1 : ;
] ) !
1) Lo ! :
! U b
] i : o
1 1! [~ | = BOTTOM
¢ r " ; PLATE
Y o : :
(1§ RS S I i '
(A T R : '
ry=< ! :
.\ ! ] ‘
) S J I ] MOUNTING
H ' ' //scnew
> beracrccvecaccnaded .L ...... H
® e e lle o ® o‘/jJ
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5-30. HEAT EXCHANGER REPLACEMENT ( CONT)

1. Turn water chiller on its side.

2. Renpbve 16 bottom plate mounting screws. Renmove bottom plate,
Clean threads in skid base with tap.

FUEL LINE

DEBRAZE
HEAT EXCHANGEF

| FUEL LINE
DEBRAZE— | [
DEBRAZE
L—11
/
DEBRAZE — |

3. Break up foaminsulation to gain access to heat exchanger.
WARNI NGS
Pol yurethane foam is flammable. Burning foam

causes toxic fumes. Wen sol dering, be very
careful not to ignite foam

Gas fumes are explosive. Flush fuel lines prior
to applying heat to brazing.

4.  Debraze heat exchanger from tubing ([para 5-5)|.

| INSTALLATION |

1. Braze heat exchanger to tubing (jpara 5-5]J.

2. Leak check heat exchanger ([para 5-23].

3. Spray nmold release in open area.
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5-30. HEAT EXCHANGER REPLACEMENT ( CONT)

4,  Fill in all open areas wth polyurethane foam

5. Install bottomplate with 16 bottom plate nounting screws using
seal i ng conpound.

6. Set water chiller on skid.
7. Add oil ([para_4-7).

5-31. SKI D REPLACEMENT.

| DESCRIPTION |

This task covers: Renoval and Installation

| INITIAL SETUP |

Equi prent
Condi tion o o
Par a Condi tion Description Tool s
[2-8 Engi ne st opped. Tool Kit, GCeneral
Mechanic's, item 1,
4-715 Housi ng renoved. Hi]iEiIiIl!!
o h P(zt a%'oe’oolls?)
4-75 Engi ne renoved. i nch, (5130-00-807-
3009), item 3,
[4-37] Water punp renoved. [Appendl X B
Drill, Set Tw st
[4- 40| STARTER connecti on (5133-00-293-0983) ,
assenbly renoved. I'tem 3, Appendi X
_ Ri veter, Blind, Hand
5-13 Conpressor suction hose (5120- 00-017-2849)
renoved. i tem 10, Appendi X_B
[5-14] Conpressor di scharge hose _
renoved. Material s/ Parts:
[5-17] Condenser renoved. R vet M4243/ 1- A405
R vet M4243/ 1- A403
[5- 19 Expansi on val ve renoved. Lockwasher MS35338-138
Lockwasher MS35338-135
[5-20] Conpr essor renoved.
[5- 24 Evaporat or renoved.
[5- 25 Rel i ef val ve renoved.
[5- 26| Thernostatic val ve

renoved.
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5-31. SKI D REPLACEMENT ( CONT)

Equi prent
Condi tion o o
Par a Condi tion Description Tool s
[5- 28] START- RUN val ve renoved.
[5-29 Low tenperature thermal
switch renoved.
[5-30] Heat exchanger renoved.

1. Remove four shackl es.

2. Rermove MOGAS and oil couplings.
SCREW ,

FASTENER IVET LOCKWASHER

},/@ ﬂ/ KEEPER P

“" N\ INSULATION | _ - schew
LOCKWASHER pBARRIER | % P
1
8 S .

- KEEPER

QUICK
RELEASE
PIN

HANDLE

HANDLE 7
RETAINING < SHACKLE (4)
SCREW ) N COUPLINGS (2)
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5-31.  SKID REPLACEMENT ( CONT)

3.  Renove grommet from insulation barrier
4, Drill out rivets and renove insulation barriers.
5. Drill out rivets or renove screws and |ockwashers securing

keepers. Renove keepers.

6. Renove screw and | ockwasher securing bead chain fastener to skid
Renove quick rel ease pin and chain.

7. Renove handle retaining screw securing handle and spring to skid.
Renove handl e and spring.

| INSTALLATION |
1. IPstaII handl e retaining “screw while holding handl e and spring in
pl ace.

2. Attach quick release pin chain and fastener to skid with screw
and | ockwasher.

Attach keepers to skid with rivet or screws and |ockwashers.
Align holes and rivet insulation barriers to skid.
Insert grommet into insulation barrier.

Install panel couplings.

N -

Attach four shackl es.

5-32. TRAILER MOUNTI NG KI'T | NSTALLATI ON

| DESCRIPTION |

This task covers: Installation

| INITIAL SETUP |

Tool s Mat eri al s/ Parts:
Tool Kit, General Mechanic’s, Vel di ng Rods, item 25
Item 1, Appendi x B [Appendi x E

Per sonnel Required:

Four to lift water chiller.
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5-32. TRAILER MOUNTING KIT | NSTALLATI ON ( CONT)

‘ ELBOW: /TRAILER TANK FiILL COVER
UL y i

VENT HOLE

(LOCATED AT TOP OF TRAILER TANK)

1. Renove pipe plug fromvent hole in trailer tank fill cover.
2. Install quick-disconnect el bow connection into vent hole in
trailer tank fill cover.

(LOCATED AT FRONT OF TRAILER TANK)

HOSE COUPLING
TANK SHUTOFF VALVE\Ei

MANIFOLD PIPE

TEE CONNECTION HOSE CLAMP

3. Loosen hose clanp on hose coupling fromtrailer tank manifold
pi pe.

4. Rermove hose coupling from manifold pipe.

5. Renove pipe nipple fromtank shutoff valve and install
T-connection wth quick-disconnect.

6. Install hose coupling and hose clanps between T-connection and
mani fol d pi pe.
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5-32. TRAILER MOUNTING KIT I NSTALLATI ON ( CONT)

/ /

GRAB HOOK !
|

N -

MOUNTING HARDWARE ,/’//, Ve
MOUNTING BLOCK —””—”’{f‘-

7 / \'m'- L
1

&/\__L"’f

VARNI NG

To prevent injury, four persons are required for
next step.

7. Bolt mounting blocks to |egs of cradle.

8. Using four Eeopl olift, install water chiller in cradle with
bottom of skid in cked position at rear of cradle.

9. Place grab hooks over flange of front skid and bolt to cradle.
10. Lift assenbly on to trailer frame.

11. Center unit on trailer and |locate as far forward as possible on
t ongue.

12. Weld nounting blocks to trailer frane.
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GENERAL SUPPORT MAI NTENANCE

| Support Mai ntenance of the water chiller
repair of the engine assenbly.

6-2. CYLINDER BLOCK ASSEMBLY REPAIR

| DESCRIPTION |

This task covers:

Di sassenbly, Servicing, and Assenbly

| INITIAL SETUP |

Equi pnent
CbndPtion
Par a

[4-15]

[4-235]
[4-22

4-45

Condi ti on Descri ption

Housi ng renoved.
Engi ne renoved.
Fan assenbly renoved.

Centrifugal clutch

assenbly.

Di pstick and tube
assenbly renoved.

Carburetor and intake
mani fold renoved.
Gover nor renoved.

Cylinder head assem
blies renoved.

Starter renoved.
Armature group renoved.

FI ywheel and ring gear
assenbly renoved

Exhaust system
renoved

Br eat her

Torque Wench,
Tool Kit,

Pul ler Kit,
Lifter,
Reaner,
Gauge Set,
Conpr essor,
Tool Kit,

Tool s

item 6,

[Appendl X B

, GCenera
Mechanic's, item 1,
[Appendi X B

item 2,
[Appendl X B

Val ve Spring, item

6, [ Appendi X B
Hand, 1
[Appendi X_B

. Tel escopi ng,
Item 6, Appendi x B

_ Piston Ring,
Item 6, Appendi x B

_ Val ve Seat Ring,
Item 6, Appendi x B

em 6,

Dial Indicator Set,

item 6,[ Appendi x B

Mat eri al s/ Parts:

assenbly renoved.

Sol vent, dry cleaning,
i tem 31, CAppendi X_H

Pl asti c-gauge, item 21,
[Appendi X H

Compound, | appi ng,
item 9, Appendi x E

Seal (08645) 393606

Engine oil, item 17,
[Appendi x E
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

Speci al _Tool s Mat erial s/ Part:
Val ve gui de plug gauge, G ease, item 15,[Appendi X _H
item 12, ﬁ%pend|x é Kerosene, item 22,["Appendi X E
Valve guide tool kit, item 11, Lappi ng conpound, item 9,
[Appendi x_B %%pena|x %
Val ve seat puller kit, item 13, Sol vent, 1tem 31 Appendi X H
|Appendl X B

Per sonnel Required:

Two to lift engine.

MOUNTING BOLT

4

A

_~

1.  Renove four nounting bolts and |ockwashers.

2.  Renmpve front shield.

BACK
CRANKCASE
COVER

MOUNTING BOLT
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6 -

2.

CYLI NDER BLOCK ASSEMBLY REPAI R ( CONT)

3.

Renove three remaining back crankcase cover nounting bolts.

Tap gently on each side of back cover to loosen. Pull cover

assenbly off.

COLLAR
RETAINER

EXHAUST VALVE

EXHAUST VALVE SPRING

NOTE

DO NOT interchange parts when renoving valves,
val ve springs, and tappets. Tappets nust clear
cam | obes before cangear can be renoved.

Using val ve spring conpressor, conpress exhaust spring. Renove
valve spring collars. Renove valve spring conpressor. Renove

exhaust val ve, spring and retainer.

\
INTAKE
VALVE VALVE «//
SPRING STEM / «—INTAKE VALVE
SEAL

CAUTI ON

Pulll out intake valve slowy to prevent damagi ng
seal .

NOTE
Apply engine oil to stemwhile pulling out valve.

Slip jaw of valve spring conpressor between spring and retainer.
Conpress valve spring. Slide valve spring retainer off valve
stem  Renpbve valve spring conpressor. Renove intake valve,
spring and seal. Discard seal.

6-3



T™M 10-4130-239- 14

6-2. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)

7. Repeat steps 5 and 6 for other exhaust and intake valves.

CAMGEAR

ASSEMBLY ,\%TAPPETS
!
13

8. Renove back bearing.

9. Renobve cangear assenbly. Renove four tappets.

FLATWASHER

ENGINE BASE

NOTE

Two persons are required for next step.

10. Turn engi ne upside down. Renove four engine base nmounting bolts,
fl atwashers, and gasket.

11. Rotate crankshaft until right piston is at top dead center.
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6-2.  CYLI NDER BLOCK ASSEMBLY REPAI R ((CONT)

e 5
d |~ MOUNTING BOLT

END CAP
CONNECTING ROD

) AssemBLY

o °
OIL DIPPER
NOTE

DO NOT interchange parts when renoving pistons,
connecting rods or connecting rod caps.

12. Renpve two end cap nounting bolts.

13. Pry off end cap.

14. Push piston and connecting rod assenbly up through right cylinder
assenbly and set aside.

15. Repeat steps 11 through 14 for left cylinder assenbly.

CRANKSHAFT
ASSEMBLY

TIMING GEAR

16. Renpve timng gear fromcrankshaft. Renove key from crankshaft.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)

17. Renmove crankshaft assenbly.

GOVERNOR
SHAFT

GOVERNOR SHAFT
SUPPORT BUSHING

“THRUST
WASHER

18. Rempve governor shaft E-ring and washer. Remove governor shaft
assenbl y.

PISTON

PISTON PIN

CONNECTING
ROD

19. Cbtain &ight connecting rod and piston assenbly. Renove piston
pin | ock.

20. Pull out piston pin. Set connecting rod aside.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)

PISTON RING

PISTON

21. Renpve second piston pin |ock.

22. Renove piston rings one at a time. Set piston aside. Discard
pi ston rings.

23. Repeat steps 19 through 22 for left connecting rod and piston
assenbl y.

| SERVICING |
1.Visually inspect cylinders for cracked or scored walls.

i

MEASURE AT
$IX POINTS

......

CENTER OF PISTON RING TRAVEL

NOTE

|f cylinder bore is nore than 0.003 in. (0.076

mr) oversize or nmore than 0.0025 in. (0.064 nm
out of round, cylinder block nmust be bored to next

Si ze.

2.  Measure size of cylinder bore. Standard bore size is 3.4375.
Resi ze 0.010, 0.020, 0.030 inch over standard bore
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR ( CONT)

WARNI NG

« Sol vent may cause toxic funes. To prevent
personal injury, work only in well-ventilated
DO hkﬂ %re

ar ea. athe funeés for a long tine.
«Solvent is flammable. To prevent fire or

expl osion, DO NOT bring open flane or sparks
near solvent.

3. Using solvent, clean cylinders to renove carbon buildup or
forergn matter.

4, Using solvent, clean carbon buildup from piston and grooves.

PISTON

NEW PISTON RING

5. Install new piston ring on top ring groove of piston

6. Check renmmining space in groove. |f space is 0.007 in. (0.18 mm)
or greater, renove piston ring and replace piston.

7. Repeat steps 4 through 6 for left cylinder.

PISTON PIN
BEARING SIZE

CRANKPIN
BEARING SIZE

8. (btain right connecting rod assenle. Check crankpin bearing
size. If greater than 1.627 in. (41.33 mm), discard connecting
rod assenbly.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

9. Check piston pin bearing size. |If greater than 0.803 in. (20.40
mm), discard connecting rod assenbly.

10. Repeat steps 8 and 9 with left connecting rod.

MAGNETO
JOURNAL

CRANKPIN

POWER CRANKPIN
TAKEOFF
JOURNAL

11. Check timng gear (renmoved in step 16) for broken or m ssing
teeth. Replace if needed.

12. Check crankshaft keyways to nake sure they are not worn or
spreﬁd.h fIf worn or spread so key does not fit, replace
crankshaft.

13. Check the following points on the crankshaft: magneto journal
power takeoff journal, and crankpins.

14. Repl ace crankshaft under any of the follow ng conditions:

« Power takeoff journal is less than 1.376 in. (34.95 mj.
«Magneto journal is less than 1.376 in. (34.95 mm.
«Crankpins are less than 1.622 in. (41.20 mm).

CAM
JOURNAL

TIMING

CAM AM
GEAR JOURNAL LOBES GEAR
. _ TEETH
15. Obtain cangear. Check teeth on gear for nicks, wear, or
br eakage. If teeth are broken, nicked, or badly worn, replace

cangear .
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR ( CONT)

16. Check cangear |obes and cam journals. | f cangear |obes are less
than 1.124 in. (28.55 , feplace cangear. If camjournals are
less than 0.623 in. (15.82 nm, replace cangear

VALVE GUIDE

PLUG GAGE
N /
[
@/VALVE GUIDE
’———_________'_—'—————_-
17. Check valve guides with valve guide plug gauge. |f valve guide

plug gauge can be inserted into the valve guide for a distance of
5/16 in. (8 m, the guide is worn. Rebush guide by follow ng
steps 21 through 24.

METRIC TAP

Repl acement procedures of the exhaust and intake
val ve EUIdeS are the sane. Valve guides are NOT
I nt er changeabl e.

18. Renove val ve gui de.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR ((CONT)

19. Drive in replacement bushing(s) to same depth as original
bushi ng.

20. Ream bushing with bushing guide pilot. Lubricate reaner
|iberally as necessary with oil. Cean engine of any ream ng
debris and other foreign natter.

% VALVE FACE
LAPPING COMPOUND
VALVE SEAT

21. Obtain exhaust valves and intake valves.

22. Spread fine |apping conpound around all valve faces. Pull valves
into valve seats very slowy, one valve at a tine. Once each is
fully seated, turn it slowmy left to right until it nmakes severa
conplete turns.

23. Push valve out of valve chanber.

24. Inspect valve seat to ensure valve face has seated unifornmly in
val ve seat.

25. If valve or valve seat is worn beyond usable limts or uniform
wear pattern is not present, replace valves and val ve seats.

26. Renpbve valve seats.

27. Place crankcase on l|eft cylinder assenbly.

28. Install new intake valve seat(s).

NOTE
Make sure chanfered edge of valve seat goes down
into cylinder.

29. Lbinﬂ driver, drive new seat until it bottonms. Seat will be
slightly below cylinder head gasket surface
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6-2. CYLI NDER BLOCK ASSEMBLY REPAI R ( CONT)

BACK
CRANKCASE
COVER
- OIL
SEAL

BACK CRANKCASE COVER

30. Inspect for oil seal damage. Replace if damaged

FRONT
CRANKCASE
COVER

BEARING

\
(8-

31. Inspect front crankcase oil seal for damage.

32. Inspect crankshaft bearing. Replace as required

(6 E
: 'GOVERNOR
CYUNDER SHAFT
RIB
/)

[ ]

]

- . ‘
‘K " GOVERNOR SHAFT

4

g {

—

SUPPORT BUSHING
ﬂ' 1)
e =4

THRUST
WASHER
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

| ASSEMBLY |
1. Install governor shaft assembly. Install washer and E-ring on
governor shaft.
ENGINE
CYLINDER
ASSEMBLY
FLYWHEEL
POWER KEY
TAKEOFF
JOURNAL

TIMING
KEYWAY  GEAR CRANKSHAFT
ASSEMBLY

2. Install wood ruff key to power takeoff journal on crankshaft.
3. Slide timng gear onto power takeoff journal.
4, Tap timng gear gently until it fully seats.
5. Install crankshaft in engine cylinder assenbly.
PISTON
(? PISTON PIN
PISTON PIN LOCK
CONNECTING
ROD
SN

6. Install one piston pin lock in piston assenbly.

7.  Place connecting rod assenblies up into pistons and nake sure
piston pin holes are aligned.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ((CONT)

8. Install piston pin through piston and connecting rod assenbly.
9. Install remaining piston pin lock in piston assenbly.

10. Repeat steps 6 through 9 for other piston.

11.
12.

13. Tightly conpress piston rings,
slightly.

6-14

Usi ng engine oil,

Install rings on piston. Stagger ring gaps.

PISTON RING

COMPRESSOR
PISTON RING
COMPRESSOR
©
= —
d=) °
S &
(3 L) ©
CYLINDER >
N S,

i

CAUTI ON
To prevent damage to piston rings, DO NOT try to

install piston and ring gear assenbly wthout
ring conpressor

NOTE

«Notch on top of piston nust face flywheel side
of cylinder when installed.

« Do not interchange parts.

| ubricate piston rings and piston skirts.

t hen | oosen conpressor very
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)

14. Push right piston and connecting rod assenbly into right
cylinder. Make sure oil hole in connecting rod is facing cangear

CRANKPIN

CRANKPIN

15. Using engine oil, lubricate crankpin.

| 5

FLYWHEEL
SIDE

cyLm

) L

16. Pull connecting rod agai nst crankpin and place end cap with
di pper around crankpin. Mke sure assenbly marks on connecting

rod and end cap are alignedl;gl
| /9?9

)
D C

“DIPPER
cyL # FLYWHEEL
SIDE
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6-2. CYLI NDER BLOCK ASSEMBLY REPAI R (CONT)

17. Install end cap mounting bolts and dippers. Torque bolts to 190
in. Ib (22 Nm.

18. Rotate crankshaft to allow full entry of second piston and
connecting rod assenbly.

19. Repeat steps 14 through 18 for left piston.

% VALVE TAPPETS
i

NOTE

Do not interchange parts.

20. Install four valve tappets.

CAMGEAR
TIMING
MARK

CRANKPIN,

BACK COVER BEARING
21. Making sure timng marks are aligned, install cangear assenbly.
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6-2. CYLI NDER BLOCK ASSEMBLY REPAI R ( CONT)

22. Install back cover bearing.

MOUNTING
BOLT

FLATWASHER

ENGINE BASE

aASVETY
SAORET

i & i

Mimm

23. Wth engine cylinder assenbly upside down, install engine base
gasket and engi ne base.

CAUTI ON
To prevent damage to oil seal while assenbling

crankcase cover, be sure to use oil or grease on

sealing edge of oil seal. [|f sharp edge of oil
seal is cut or bent under, seal may |eak.

GOVERNOR
cup
SPRING
RETAINER

GOVERNOR
GEAR
AND WEIGHTS (@\‘__— THRUST WASHER

(@)

O
vl

4]
SN2

24. Assenble governor gear and thrust washer.
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR ( CONT)

CYLINDER
RIB

25. Rotate governor shaft clockwise to rib stop.

BACK CRANKCASE COVER

MOUNTING BOLT,

26. Install back crankcase cover and governor gear wth mounting
bol t s.

27. Torque bolts to 225 inch pounds (25.4 Nm.

28. Measure crankshaft end play. End play should be .002 to .008
||nches (16 - 30 my. Using proper gasket(s) obtain proper end
pray.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)

SEAL RETAINER
|_VALVE SEAL

N

VALVE

29. Place intake valve seal and seal retainer in valve chanber.

I ntake val ve through guide while oiling guide lightly.
push valve slowy

30. Insert

31. Wile rotating valve to prevent damage to seal
through seal and seal retainer

SPRING
RETAINER

VALVE
SPRING

32. Insert spring into valve chanber.
33. Conpress spring using valve spring conpressor.

34. Slip retainer onto valve and rel ease spring tension. Renove
val ve spring conpressor from valve chanber
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R ( CONT)
RETAINER
VALVE
SPRING
COLLAR SPRING
COMPRESSOR
VALVE
STEM
GROOVE
35. Insert exhaust valve spring and retainer into valve chanber.
36. fnsgnt exhaust valve through guide while oiling valve shaft
ightly.
37. Insert conpressed spring and retainer into valve chamber wth
val ve retainer on back side of chanber
38. Push exhaust valve through retainer so it is fully seated.
39. Conpress valve spring and retainer.
40. Place collars into valve stem groove. Gease may be applied to
collars and valve stem for ease in assenbly.
41. Repeat steps 29 through 40 for other cylinder.
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6-2. CYLINDER BLOCK ASSEMBLY REPAI R (CONT)
MOUNTING BOLT
FRONT SHIELD
42. Install front cover.
LOCKNUT GOVERNOR SHAFT LEVER

43. Install governor shaft |ever.
44, Install governor |ever bolt, nut, and washer.
45. Install cylinder head assenblies ([para 5-17).
46. Install starter [para 4-33).
47. Install flywheel and ring gear assenmbly [para 4-34). DO NOT

install Dbl ower housing.
48. Lnst_all armature group (jpara 4-31)] DO NOT install blower

ousi ng.
49. Install breather assenblies (para 4-45])].
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6-2. CYLINDER BLOCK ASSEMBLY REPAIR ( CONT)

50. Install dipstick and tube assenbly ((para 4-327)

51. Install governor assenbly ([para 4-28.] steps 3 through 5).

52. Install carburetor and intake manifold assenbly ([para 4-27,] steps
1 through 6).

53. Connect vacuum |ine between cylinder block and carburetor

54, Install centrifugal clutch assenbly [para 4-23)

55. Install fan assenbly (para 4-22)|.

56. Install exhaust system ((para 4-24)

57. Install engine assenbly (para 4-25).

58. Install housing (para 4-15).
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APPENDI X A
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A3 . FIELD MANUALS
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APPENDIX B
MAINTENANCE ALLOCATION CHART (MAC)

Sectionl. INTRODUCTION
B-1. The Army Maintenance System MAC

a. This introduction (Section I) provides a general explanation of all maintenance and repair functions
authorized at the two maintenance levels under the Two-Level Maintenance System concept.

b. The MAC (immediately following, Section Il) designates overall authority and responsibility for the
performance of maintenance functions on the identified end item or component. The application of the
maintenance functions to the end item or component shall be consistent with the capacities and
capabilities of the designated maintenance levels, which are shown on the MAC in column (4) as:

Field — includes two sub columns, Unit (C (operator/crew) and O (unit)) and Direct Support (F)
maintenance.

Sustainment — includes two sub columns, General Support (H) and Depot (D).

c. Section lll, Tools and Test Equipment, lists the tools and test equipment (both special tools and
common tool sets) required for each maintenance function as referenced from the MAC.

d. Section IV, Remarks, contains supplemental instructions and explanatory notes for a particular
maintenance function.

B-2. Maintenance Functions

Maintenance functions are 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 on a
scheduled basis, i.e., load testing of lift devices and hydrostatic testing of pressure hoses.

c. Service. Operations required periodically to keep an item in proper operating condition; e.g., to clean
(includes decontaminate, when required), to preserve, to drain, to paint or to replenish fuel, lubricants,
chemical fluids or gases. The following are examples of service functions:

(1) Unpack. To remove from packing box for service or when required for the performance of
maintenance operations.

(2) Repack. To return item to packing box after service and other maintenance operations.
(38) Clean. To rid the item of contamination.
(4) Touch up. To spot paint scratched or blistered surfaces.

(5) Mark. To restore obliterated identification.

Change 4 B-1
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d.

Adjust. To maintain or regulate, within prescribed limits, by bringing into proper position, or by setting
the operating characteristics to specified parameters.

Align. To adjust specified variable elements of an item to bring about optimum or desired performance.

Calibrate. To determine and cause corrections to be made or to be adjusted on instruments of test,
measuring and diagnostic equipment used in precision measurement. Consists of comparisons of two
instruments, one of which is a certified standard of known accuracy, to detect and adjust any
discrepancy in the accuracy of the instrument being compared.

Remove/Install. 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
equipment or a system.

Replace. To remove an unserviceable item and install a serviceable counterpart in its place.
“Replace” is authorized by the MAC and the assigned maintenance level is shown as the third position
code of the Source, Maintenance and Recoverability (SMR) code.

Repair. The application of maintenance services, including fault location/troubleshooting,
removal/installation, disassembly/assembly procedures and maintenance actions to identify troubles
and restore serviceability to an item by correcting specific damage, faults, malfunction or failure in a
part, subassembly, module (component or assembly), end item or system.

NOTE
The following definitions are applicable to the “repair’ maintenance function:
(1) Services. Inspect, test, service, adjust, align, calibrate and/or replace.

(2) Fault location/troubleshooting. 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).

(3) Disassembly/assembly. The step-by-step breakdown (taking apart) of a spare/functional group
coded item to the level of its least component, that is assigned an SMR code for the level of
maintenance under consideration (i.e., identified as maintenance significant).

(4) Actions. Welding, grinding, riveting, straightening, facing, machining and/or resurfacing.

Overhaul. The maintenance effort (service/action) prescribed to restore an item to a completely
serviceable/operational condition as required by maintenance standards in appropriate technical
publications. Overhaul is normally the highest degree of maintenance performed by the Army.
Overhaul does not normally return an item to like new condition.

Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipment
to a like new condition in accordance with original manufacturing standards. Rebuild is the highest
degree of materiel maintenance applied to Army equipment. The rebuild operation includes the act of
returning to zero those age measurements (e.g., hours/miles) considered in classifying Army
equipment/components.

B-2 Change 4
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B-3. Explanation of Columns in the MAC, Section Il

a.

Column (1) Group Number. Column (1) lists Functional Group Code (FGC) numbers, the purpose of
which is to identify maintenance significant components, assemblies, subassemblies and modules with
the Next Higher Assembly (NHA).

Column (2) Component/Assembly. Column (2) contains the item names of components, assemblies,
subassemblies and modules for which maintenance is authorized.

Column (3) Maintenance Function. Column (3) lists the functions to be performed on the item listed in
column (2). (For a detailed explanation of these functions refer to “Maintenance Functions” previously
defined).

Column (4) Maintenance Level. Column (4) specifies each level of maintenance authorized to perform
each function listed in column (3), by indicating work time required (expressed as man-hours in whole
hours or decimals) in the appropriate sub column. This work time figure represents the active time
required to perform that maintenance function at the indicated level of maintenance. If the number or
complexity of the tasks within the listed maintenance function varies at different maintenance levels,
appropriate work time figures are to be shown for each level. 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 operating conditions. This time includes
preparation time (including any necessary disassembly/assembly time), troubleshooting/fault location
time and quality assurance time in addition to the time required to perform the specific tasks identified
for the maintenance functions authorized in the MAC. The symbol designations for the various
maintenance levels are as follows:

Field:

C Operator or Crew maintenance
0] Unit maintenance
F Direct Support maintenance

Sustainment:

H General Support maintenance
D Depot maintenance

Column (5) Tools and Test Equipment Reference Code. Column (5) specifies, by code, those common
tool sets (not individual tools), common Test, Measurement and Diagnostic Equipment (TMDE) and
special tools, special TMDE and special support equipment required to perform the designated
function. Codes are keyed to the entries in the tools and test equipment table in Section IlI.

Column (6) Remarks Code. When applicable, this column contains a letter code, in alphabetical order,
which is keyed to the remarks table entries in Section IV.

Change 4 B-3
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B-4. Explanation of Columns in the Tools and Test Equipment Requirements, Section Il

| -

d.

e.

Column (1) Tool or Test Equipment Reference Code. The tool or test equipment reference code
correlates with a code used in column (5) of the MAC.

Column (2) Maintenance Level. The lowest level of maintenance authorized to use the tool or test
equipment.

Column (3) Nomenclature. Name or identification of the tool or test equipment.
Column (4) National Stock Number (NSN). The NSN of the tool or test equipment.

Column (5) Tool Number. The manufacturer’s part number.

B-5. Explanation of Columns in the Remarks, Section IV

a.

b.

Column (1) Remarks Code. The code recorded in column (6) of the MAC.

Column (2) Remarks. This column lists information pertinent to the maintenance function being
performed as indicated in the MAC.

B-4 Change 4
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SECTION Il. MAINTENANCE ALLOCATION CHART
FOR
SMALL MOBILE WATER CHILLER

¢)) 2 3 “) ) (6)
Maintenance Level
Group Maintenance . . Tools and Remarks
Number Component/Assembly Function Field Sustainment Test Code
Equipment
Unit DS GS Depot Ref Code
C (0] F H D
00 Small Mobile Water Chiller
Assembly
01 Housing Assembly Inspect 0.1
Replace 0.2
Repair 2.0 1,3,10 A
02 Electrical System
0201 Wiring Harness Assembly Inspect 0.2
Test 1.0
Repair 2.0 1 A
0202 Toggle Switch Inspect 0.1
Test 0.2
Replace 2.0 1 A
0203 Pneumatic Timer Inspect 0.1
Test 0.2
Replace 0.3 1 A
03 Drive System
0301 Water Pump Drive-belt Inspect 0.2
Adjust 0.5 1
Replace 1.0 1 A
0302 Compressor Drive-belt Inspect 0.2
Adjust 0.5 1
Replace 1.0 1 A
0303 Fan Assembly Inspect 0.2
Replace 1.0 1 A
0304 Centrifugal Clutch Drive Inspect 0.2 0.5
Replace 2.0 1,3 A
04 Exhaust System Inspect 0.2
Replace 0.5 1 A

Change 4 B-5
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SECTION Il. MAINTENANCE ALLOCATION CHART - cont’d

FOR
SMALL MOBILE WATER CHILLER
¢)) 2 3) C)) 6)) (6)
Maintenance Level
Group Maintenance . . Tools and Remarks
Number Component/Assembly Function Field Sustainment Test Code
Equipment
Unit DS GS Depot Ref Code
C (0] F H D
05 Gasoline Engine Assembly Inspect 0.5
Test 1.0 2 C
Replace 2.0 1 A
0501 Air Cleaner Cartridge and Inspect 0.1
Pre-cleaner Service 0.5
Replace 0.3 A
0502 Carburetor and Intake Inspect 0.2
Manifold Assembly Replace 1.0 1 A
0503 Governor Control Inspect 0.2 0.3
Adjust 0.7 1
Replace 1.0 1,2 A
0504 Starter Panel Assembly Test 0.7 2
Replace 1.0 1 A
0505 Starter Motor Assembly Inspect 0.7
Test 0.3 2
Replace 1.0 1 A
0506 Flywheel and Ring Gear Inspect 0.7 1
Assembly Replace 2.0 2,9 A
0507 Breather Assemblies Inspect 0.1 1
Replace 0.5 1 A
0508 Dipstick and Tube Assembly | Inspect 0.1
Replace 1.0 1 A
0509 Spark Plug Test 0.2 1
Adjust 0.1 1
Replace 0.2 1 A
0510 Armature Group Inspect 0.7 1
Test 1.5 1
Adjust 1.5 1
Replace 1.5 1 A

B-6 Change 4
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SECTION Il. MAINTENANCE ALLOCATION CHART- cont’d
FOR
SMALL MOBILE WATER CHILLER

@ ® 3) C)) 6)) (6)
Maintenance Level
Group Maintenance . . Tools and Remarks
Number Component/Assembly Function Field Sustainment Test Code
Equipment
Unit DS GS Depot Ref Code
C (0] F H D
0511 Cylinder Heads Inspect 0.7
Replace 2.0 1,3
0512 Cylinder Block Assembly Inspect 1.0
Replace 5.0 1 B
Repair 5.5 12.0 1,2,6
06 Water System Test 3.0 1,3
0601 Water Pump Assembly Inspect 0.7
Replace 1.5 1 A
0602 High Temperature Thermal Inspect 0.5
Switch Test 1.5 2
Replace 3.0 2 A
0603 Evaporator Inspect 0.3
Replace 6.0 3,5
0604 Relief Valve Adjust 0.5 1
Replace 3.0 1,3,10
0605 Heat Exchanger Inspect 0.3 4
Replace 4.0 3,5
0606 Thermostatic Valve Inspect 1.0 1
Replace 4.0 1,3
Repair 5.0 1
0607 Start—Run Valve Assembly Inspect 0.1
Replace 4.0 3,5
0608 Low Temperature Thermal Inspect 0.7
Switch Test 1.5 2
Replace 3.0 1,3,10
07 Refrigeration System Inspect 0.4 5
Test 4.0 5
Service 6.0 5
Repair 6.2 5
0701 Pressure Switch Assemblies | Inspect 0.1
Test 0.3 2
Replace 3.0 5
0702 Refrigerant Hose Assemblies | Inspect 0.1
Replace 3.0 3,5

Change 4 B-7
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SECTION Il. MAINTENANCE ALLOCATION CHART- cont’d

FOR
SMALL MOBILE WATER CHILLER
¢)) 2 3) C)) 6)) (6)
Maintenance Level
Group Maintenance . . Tools and Remarks
Number Component/Assembly Function Field Sustainment Test Code
Equipment
Unit DS GS Depot Ref Code
C (0] F H D
0703 Expansion Valve Inspect 0.1
Test 1.0 5
Replace 3.0 3,5
0704 Filter-Drier Inspect 0.1
Replace 3.0 3,5
0705 Condenser Assembly Inspect 0.1 0.1
Service 0.5
Replace 5.0 5
0706 Pressure Relief Valve Inspect 0.1
Replace 3.0 5
0707 Compressor Assembly Inspect 0.7
Replace 4.0 5
0708 Compressor, Pulley Inspect 0.4
Assembly Replace 5.5 5
08 Skid Assembly
0801 Starter Connection Assembly | Test 0.5 2
Replace 1.0 1,3 A
0802 Carrying Handles Inspect 0.1
Replace 1.0 1 A
0803 Skid Inspect 0.7
Replace 8.0 1,3,10
Repair 1.0 1 A
09 Trailer Mounting Kit Inspect 0.2
Install 2.0 1
10 Support Kit
1001 Hose, Fuel Inspect 0.1
Repair 0.7 1 A
1002 Hose, Water Inspect 0.1
Repair 0.7 1 A

B-8 Change 4
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FOR
SMALL MOBILE WATER CHILLER
Tool or Test
Equipment Maintenance Nomenclature National Stock Tool
Ref. Code Level Number (NSN) Number
1 (6] Tool Kit, General Mechanics 5180-00-177-7033
Automotive
2 (0] Shop Equipment, Automotive 4910-00-754-0654
Maintenance and Repair:
Organizational Maintenance
Common No. 1
3 FH Shop Equipment, Automotive 4910-00-754-0705
Maintenance and Repair: Field
Maintenance, Basic
4 F Dry Nitrogen Regulator 4820-00-922-0085
5 F Tool Kit, Service, Refrigeration Unit | 5180-00-596-1474
6 H Shop Equipment, Automotive 4910-00-754-0707
Maintenance and Repair: Field
Maintenance. Basic Supplement
No. 2
7 F Vacuum Pump 4310-00-289-5967
8 (6] Tachometer, Mechanical, Hand Held | 6680-00-171-4584
9 (6] Flywheel Holder Tool, P/N 19489
Cage: 08645
10 o Riveter, Blind, Hand 5120-00-017-2849
11 H Valve Guide Tool Kit, P/N 19232
Cage: 08645
12 H Valve Guide Plug Gauge, P/N 19151
Cage: 08645
13 (6] Valve Seat Puller Kit, P/N 19138
Cage: 08645
14 F,H Recovery and Recycling Unit, 4130-01-338-2707 17500B
Refrigerant (07295)

Change 4 B-9
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SECTION IV. REMARKS
FOR
SMALL MOBILE WATER CHILLER

Remarks Code Remarks
A All repair and replacement of parts performed by Unit Maintenance limited to authorized items listed in
TM 10-4130-239-24P.
B At Direct Support, repair of engine assembly is limited to replacement of engine base, cylinder heads and
gaskets.
C Perform compression test.

B-10 Change 4
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APPENDI X C
COVPONENTS OF END | TEM AND BASI C | SSUE | TEMS LI STS

Section |. | NTRODUCTI ON

C1. SCOPE . This appendix lists conponents of end item and basic
issue itens for the Small Mbile Water Chiller to help you inventory
i terns required for safe and efficient operation

G2. CENERAL . The Components of End Item and Basic |ssue Itens
Lists are divided into the follow ng sections:

a. Section Il. Components of End Item This listing is for
i nformati1 onal purposes only, and 1s not authority to requisition
repl acenents. These itens-are part of the end item but are renoved
and separately packaged for transportation or shipment. As part of
the end item these items nust be with the end item whenever it is
issued or transferred between property accounts. |Illustrations are
furnished to assist you in identitying the itemns.

h. Section Ill. Basic Issue Items. These are the mni num
essentiral Ttens required to place the Small Mbile Water Chiller in
operation, to operate it, and to performenergency repairs. A though
segarately packaged, basic issue items (BIl) nust be with the Snal
Mobile Water Chiller during operation and whenever it is transferred
between property accounts. The illustrations will assist you in
hard-to-identify items. This manual is your authority to
request/requisition replacement Bll, based on TOE/ MICE aut hori zation
of the end item

C-3. EXPLANATION OF COLUWS. The follow ng provides an explanation
of colums found in the tabular |istings:

a.  Colum (1) - Illustration Nunmber (Illus Nunber). Thi s col umm
i ndi cates the nunmber of the 1TTustration 1n which the itemis shown.
b. Colum (2) - National Stock Nunber. I ndi cates the Nationa

stock nunber assigned to the rtemand wll be used for requisitioning
pur poses.

c. Colum (3) - Description. Indicates the Federal item name and,
if required, a mninmum description to identify and |ocate the item
The last line for each item indicates the FSCM (in parentheses)
followed by the part nunber.
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C3. EXPLANATION OF COLUWNS (CONT)

d.  Colum (4) - Unit of Measure (UM. I ndi cates the measure used
in performng the actual operational/maintenance function. This
measure is expressed by a two-character al phabetical abbreviation
(e.g., eain., pr).

e. Colum (5) - Quantity Required (Qy Rar). [Indicates the
quantity of the 1tem authorized to be used wth/on the equipnent.
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T™M 10-4130-239- 14

(1) (2) (3) (4)
Illus National Stock Description
Number Number FSCM and Part Number u/M
MOUNTING KIT, TRAILER EA
(97403) 13226E1712
Consists of the following:
1 NUT, PLAIN, HEXAGON EA
MS35649-2382
2 WASHER, LOCK-SPRING EA
MS35338-141
3 CRADLE, WATER CHILLER EA
(97403) 13226E1727
4 SCREW, CAP, HEXAGON EA
MS35307-361
5 FLATWASHER EA
MS15759-814

(5)
Qty
Rgr
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Section I1.

COVPONENTS OF END | TEM ( CONT)

C-4

{1) (2) (3) {4) (5)
Illus National Stock Description Qty
Number Number FSCM and Part Number U/M | Rqr

;) HOOK, GRAB EA 2

(97403) 13226E1719
7 WASHER, LOCK-SPRING EA 4
MS35338-143
8 WASHER, FLAT EA 4
MS15795-818
9 SCREW, HEX HEAD EA 4
MS35307-411
10 BLOCK, MOUNTING CRADLE EA 4
(97403) 13226E1836
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Section II. COVPONENTS OF END | TEM ( CONT)
11
14
- 15 ‘\
' [}
/
O
' ©—il i
(1) (2) (3) (4) (5)
Illus National Stock Description Qty
Number Number FSCM and Part Number U/M RQr
11 COUPLING HALF, FEMALE EA 2
MS27026-3
12 GASKET, COUPLING (97403) EA 2
13226E/1824-2
13 NIPPLE, REDUCER, BRASS, HEX EA 1
SAE J530, PN 130137
14 ELBOW, BRASS, REDUCING, 90° EA 1
MS14308-4
15 COUPLING HALF, QUICK EA 1l
DISCONNECT, FEMALE
MS27026-3
16 NIPPLE EA 1
(9403) 13226E1819
17 CLAMP, HOSE EA 2
MS35842-11
18 HOSE, RUBBER EA 1
(9403) 13226E1820

G5



TM 10-4130-239-14

Section I1.

COVPONENTS OF END | TEM ((CONT)

(97403) 13226E1714

v
(1) (2) (3) (4) (5)
Illus National Stock Description Qty
Number Number FSCM and Part Number Uu/M Rgr
SUPPORT KIT, WATER CHILLER
(97403) 13226E1790
Consists of the following:
19 CAP, MUFFLER EA 1
(97403) 13226E1825
20 MUFFLER EA 1l
(97403) 13226E1733
21 LINE, FUEL ASSEMBLY EA 1
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Section Il. COVPONENTS OF END | TEM ((CONT)

(1) (2) (3) (4) (5)

Illus National Stock Description Qty
Number Number FSCM and Part Number U/M RqQr
22 NOZZLE ASSEMBLY EA 1l

(97403) 13226E1787

23 ROPE, STARTER EA 1
(97403) 13226E1796

24 STRAINER ASSEMBLY
(97403) 13226E1738

25 TUBE ASSEMBLY EA 5
(97403) 13226E1710

G7
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Section

I11. BASIC | SSUE | TEMS

(1)

Illus

(2)
National Stock

(3)

(4)

(5)

UNIT, DIRECT SUPPORT AND
GENERAL SUPPORT MAINTENANCE
SMALL MOBILE WATER CHILLER,
T™ 10-4130-239-14

Description Qty
Number Number FSCM and Part Number U/M | Rqr
1l 8465-00-141-0932 | BAG, DUFFLE EA 1
(97403) 13226E1802
2 MANUAL, OPERATOR'S, EA 1
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APPENDI X D
ADDI TI ONAL AUTHORI ZATI ON LI ST

Section |. | NTRODUCTI ON

D1. SCOPE. This aﬁpendix lists additional itens you are authorized
for the support of the Snmall Mbile Water Chiller.

D2. GNERAL . This list identifies items that do not have to
acconpany the Smal|l Mbile Water Chiller and that do not have to be
turned in with it. These itens are all authorized to you by CTA,
MIOE, TDA, or JTA

D3. EXPLANATION OF LI STING Nati onal stock nunbers, descriptions,
and quantities are provided to help you identify and request the
additional items you require to support this equipnment. The itens
are listed in alphabetical sequence by item name under the type

document (i.e., A, MICE, TDA, or JTA) which authorizes the itemto

you .
Section Il. ADD Tl ONAL AUTHORI ZATI ON LI ST

(1) (2) (3) (4)

National Stock Description Qty

Number FSCM and Part Number U/M Rgr

PADDLE, WOODEN EA 1

PAIL, UTILITY, 5-GALLON EA 4

4910-00-387-9592 PAN, DRAIN, 4-GALLON EA 1

THERMOMETER EA 1

D-1/(D-2 bl ank)
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APPENDI X E
EXPENDABLE/ DURABLE SUPPLI ES AND MATERI ALS LI ST

Section |. | NTRODUCTI ON

E-1. SCOPE. This appendix lists expendabl e/durable supplies and
materials you will need to operate and mai ntenance the Small Mbile
Water Chiller. This listing is for infornmational purposes only and
I's not authority to requisition the listed items. These itens are
aut hori zed to you by CTA 50-970, Expendabl e/Durable Itens )&Exce t
Medi cal Cass V, Repair Parts, and Heraldic Itens), or CTA 8-100,
Arny Medi cal Departnent Expendabl e/ Durable |tens.

E-2 . EXPLANATI ON OF COLUWNS

~a  Colum (1) - Item Number. This nunber is assigned to the entry
inthe Tisting and is referenced in the narrative instructions to
identify the material (e.g., “Use cleaning conpound, item 5[ Appendix|

DJ").

b. Colum (2) - Level. This colum identifies the |owest |evel of
mai ntenance that requires the listed item

Operator/crew

Unit maintenance

Di rect support naintenance
General support naintenance

ITTO00

(@

. Colum (3) - National Stock Nunber. This is the National stock
nunber assigned to the item wuse it to request or requisition the
item

d.  Colum (4) - Description. I ndi cates the Federal item nane and,
if required, a description to identify the item
e, Colum (5) - Unit of Measure (UM. Indicates the neasure used
in performng the actual mainienance function. This neasure is
expressed by-a two-character alphabetical abbreviation (e.g., in.,
pr). |f the unit of measure differs fromthe unit of issue,

requisition the |owest unit of issue that will satisfy your
requi renents.
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Section |1. EXPENDABLE/ DURABLE SUPPLIES AND MATERI AL LI ST
(1) (2) (3) (4) (5)
ITEM NATIONAL STOCK
NUMBER LEVEL NUMBER DESCRIPTION u/M
1 F 5350-00-192-5047 ABRASIVE CLOTH
2 F ADHESIVE EPOXY,
13226E1828
3 o) ADHESIVE-SEALANT, SILICONE,| OZ
RTV, NONCORROSIVE,
MIL-A-46146, TYPE III
4 ¢ 8040-00-664-4318 ADHESIVE, TY II, QT
MMM-A-1617
5 o) ANTIFREEZE, NONTOXIC GL
PROPYLENE-GLYCOL ,
PN 13226E1839
6 F BRAZING ALLOY, SILVER, AR
BCUP-5, QQ-B-645
7 F BUBBLE, LIQUID TYPE,
MIL-L-25567 OR
AMS-3159B
8 C CALCIUM HYPOCHLORITE 0z
POWDER, 0-C-114
9 H COMPOUND, LAPPING AND 0z
GRINDING, A-A-1203
10 C DETERGENT, LIQUID 0Z
11 F 6830-00-292-0732 DRY NITROGEN 16 4
12 F 3439-00-640-3713 FLUX, BRAZING O-F-499,
TY B (AWS TY 3A)
13 F MOLD RELEASE (CAGE: 92381) 0z
P/N: 3080
14 Cc 9130-00-160-1817 GASOLINE, MOGAS, TYPE 1, GL
MIL-G-3056
15 H 9150-00-935-1017 GREASE, AUTOMOTIVE AND 0z
ARTILLERY, MIL-G-10924
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Section II. EXPENDABLE/ DURABLE SUPPLIES AND MATERI AL LI ST (CONT)
(1) (2) (3) (4) (5)
ITEM NATIONAL STOCK
NUMBER | LEVEL NUMBER DESCRIPTION u/¥
16 F 9150-00-058-2286 | GREASE, NONTOXIC, GP, 0%
MINERAL OIL, CALCIUM
SOAP
17 c 9150-00-186-6705 | OIL, LUBRICATING, OEHD, QT
15W-40, MIL-L-46152
18 F OIL, LUBRICATING, 0%
REFRIGERANT COMPRESSOR,
VV-L-825
19 F 5350-00-264-3485 | PAPER, ABRASIVE SH
20 F 8135~00~130-9754 | POLYURETHANE FOAM, 0%
FLEXIBLE, MIL~P-26514
21 0 PRIMER COATING, ZINC QT
CHROMATE, COMP. L.
COLOR Y TT-P-1757
OR MIL-P-52192
22 H 9130-00-559-2475 | PROPELLANT, KEROSENE, QT
MIL-R-25576
23 o} 7920~00-205-1711 | RAGS, WIPING LB
24 F REFRIGERANT, FLUOROCARBON, | LB
TYPE 12, BB-F-1421
25 F 3439-00-244-4540 | RODS, WELDING, QQ-R-571 EA
26 F 8040-01-024-6988 | SEALING COMPOUND, NON- 0%
CURING, POLYSULFIDE
BASE, MIL-S-11030
27 F SEALING COMPOUND QT
MIL-S-22473, GR A
28 F 8030-00-081-2325 | SEALING, LOCKING, AND 0z
RETAINING COMPOUNDS,
SINGLE COMPONENT,
MIL-S-22473, GR HVV
29 F SOLDER, SN96, WRAP 3, AR
QQ-S-571, CL3
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Section |I.  EXPENDABLE/ DURABLE SUPPLIES AND MATERI AL LI ST (CONT)
(1) (2) (3) (4) (5)
ITEM NATIONAL STOCK
NUMBER | LEVEL NUMBER DESCRIPTION u/M
30 0 SOLDER, ROSIN CORE, SN60, AR
WRAP 2, QQ-5-571
31 F 6850-00-664-5685 | SOLVENT, DRY CLEANING QT
32 0 9905-00-537-8954 | TAGS, MARKING EA
33 o 8030-00-889-3535 | TAPE, ANTISEIZE, RO

TETRAFLUQROETHYLENE ,
MIL-T-27730

E-4
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| LLUSTRATED LI ST OF MANUFACTURED | TEMS

F-1 .  SCOPE .

itens authorized to

nmai nt enance.

A part nunber

e manufactured or

i ndex in al phanunmeric order
referencing the part nunber of the itemto be manufactured to the

figure which covers fabrication criteria.

Al'l bulk materials needed for manufacture of an itemare |listed by
list on the

is provided for

part nunber or specification nunber in a tabul ar

Il1lustration.

F-2.  RUBBER STRI P.

PART NUMBER

13226E1748- 23
13226E1748- 24
13226E1748- 25
13226E1748- 28

Bulk materia
thick x 0.75 inch w de.

RUBBER STRI P LENGTHS

13.0 I NCHES LONG
14.5 | NCHES LONG
27.5 I NCHES LONG
22.0 I NCHES LONG

NOTES

is ML-R-6130, TY II,

pendi X includes conplete instructions for
fabricated at unit

LOCATI ON

HOUSI NG
HOUSI NG
HOUSI NG
HOUSI NG

0.12 inch

stripés) frombulk to length for

F- 3.

each strip neede

W RE.
W RE NUMBER

13226E1793- 2
13226E1809- 1
13226E1809- 2
13226E1809- 3
13226E1809- 4
13226E1809- 5
13226E1809- 6
13226E1809- 7
13226E1809- 8
13226E1809-9
13226E1809- 10
13226E1809- 11

W RE LOCATI ON

FROM TO
S3- 6 G\D 1
S3-2 El
S3-3 S8- NO
S3-2 S3-5
S3-2 S2- RED
S3- 6 S6- 2
S2- RED S1- RED
S2- BLU S1- YEL
S1- YEL G\D- 2
S8-COM  S5-2
S5-1 G\D- 2
S8-COM  S6-1

12.

32.
30.
19.
15.
20.
59.

32.

Cross-

W RE LENGTH

OO0 OOOOOCOOUIO

| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES
| NCHES

LONG
LONG
LONG
LONG
LONG
LONG
LONG
LONG
LONG
LONG
LONG
LONG

maki ng

F-1
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F- 4.

F-5 .

F- 6.

NOTES

1. Bulk material is ML-W5086, TY |, wire size
16 gauge.

2. Cut wire(s) frombulk as needed.

TUBI NG SPRI AL WARAP.

PART NUMBER LENGTH OF SPRIAL TUBI NG LOCATI ON
13226E1810 67.00 | NCHES LONG W RING HARNESS
NOTES

1. Bulk material is HT |/4FR
2. Cut tubing from bulk as needed.
| NSULATI ON, TUBE.

PART NUMBER LENGTH OF TUBI NG LOCATI ON
13226E1797-1 6.0 INCH LONG EXPANSI ON VALVE BULB
13226E1797-2 10.0 I NCH LONG VWATER LI NE TO EVAPCRATOR
13226E1797- 3 21.0 I NCH LONG HOSE TO WATER PUWP
13. 226E1797- 4 5.0 INCH LONG LINE TO EXPANSI ON VALVE
13226E1797-5 16.0 I NCH LONG HOSE TO WATER PUMWP
NOTES
1. Bulk material is R180-FS 1-1/8 IN. OD. X 3/8

IN. ID.
2. Cut tubing from bulk as needed.
TUBE, CLEAR PVC (WATER).

PART NUMVER LENGTH OF TUBI NG LOCATI ON
13226E1732-2 12.0 I NCH LONG WATER PUMP
13226E1732-3 16.0 I NCH LONG WATER PUWP
NOTES
1. Bulk nmaterial is PVIW075 POLY WRE, 0.75 ID.
X 1.12 OD.

2. Cut tube(s) from bulk as needed.
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F-7. HOSE, FUEL 5/16 IN ID.

PART NUMBER LENGTH OF TUBI NG LOCATI ON
13226E1714-6 3.00 INCH LONG FUEL PICK UP ASSEMBLY
NOTES

1. Bulk material is ML-H 13444, 0.31 IN ID.,
0.562 NOM OD, TY | or I1.

2. Cut hose(s) from bulk as needed.
F-8. HOSE, FUEL 1/4 IN. ID.

PART NUMBER LENGTH OF HOSE . LOCATI ON
13226E1714-11 72.00 | NCH LONG FUEL PI CK UP ASSEMBLY
13226E1714-12 3.00 INCH LONG FUEL PI CK UP ASSEMBLY

NOTES

1. Bulk material is ML-H 13444, 0.25 IN 1ID.,
0.500 NOM OD, TY | or II.

2. Cut hose(s) from bulk as needed.
F-9. HOSE, FUEL 1/4 IN. ID.

PART NUMBER LENGTH OF HOSE LOCATI ON
13226E1750- 150 30. 00 INCH LONG SKID TO CARBURETOR
NOTES

1. Bulk material is SAE-J517, 0.25 IN ID.
2. Cut hose(s) from bulk as needed.
F-10 . HOSE, O L DRAIN.

PART NUMBER LENGTH OF HOSE LOCATI ON
13226E1750- 68 15.00 I NCH LONG ENG NE TO SKI D
NOTES

1. Bulk material is 1503-8, (Cage 01276).

2. Cut hose from bulk as needed.

F-3/ (F-4 bl ank)
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The Metric System and Equivalents

Linear Measure

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

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigrams = .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 milliliters = .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
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch

1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 feet

Approximate Conversion Factors

To change
inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds
short tons
pound-feet
pound-inches

To

centimeters
meters

meters
kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters
cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons
newton-meters
newton-meters

°F Fahrenheit temperature

Multiply by
2.540
305
914
1.609
6.451
.093
.836
2.590
405
.028
765
29.573
473
946
3.785
28.349
454
907
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
metric tons short tons 1.102
kilograms pounds 2.205

Temperature (Exact)

5/9 (after subtracting 32)

°C Celsius temperature
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