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A WARNING

STUDY THE OPERATION AND MAINTENANCE

INSTRUCTION MANUAL THROUGH BEFORE STARTING.
OPERATING, MAINTAINING, FUELING OR SERVICING
THIS MACHINE.

The Operation and Maintenance Instruction Manual provides the
instructions and procedures for starting, operating, maintaining, fueling,
shutdown and servicing that are necessary for properly conducting the
procedures for overhaul of the related components outlined in this
Service Manual.

This symbol is your safety alert sign. It MEANS ATTENTION! BECOME
ALERT! YOUR SAFETY IS INVOLVED.

Read and heed all safety instructions carrying the signal words
WARNING and DANGER.

Machine mounted safety signs have been color coded yellow with
black borders and lettering for warning and red with white borders
and lettering for danger points.
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SAFETY RULES

GENERAL

Study the Gperation and Maintenance Instruction Manual be-
fore starting, operating, maintaining, lueling, or servicing
machine.

Read and heed all machine-mounted safety signs before
starting, operating, maintaining, iveling eor servicing machine.

Machine-mounted safety signs have been color coded yeliow
with black border and lettering for WARNING and red with
white border and lettering for DANGER points,

Never attempt to operate the machine or its tools from any
position other than seated in the operator's seat, Keep head,
body, limbs, hands and feet inside operator's compariment at
alltimes to reduce exposure to hazards outside the operator's
companment. R

Do not allow unauthorized personnel to operate service or
maintain this machine.

Always check work area for dangerous features. The follow-
ing are exampies of dangerous work areas: slopes, over
hangs, timber, demolitions, fire, high walls, drop off, back fills,
rough terrain, ditches, ridges, excavations, heavy traflic,
crowded parking, crowded maintenance and closed areas,
Use extreme care when in areas such as these.

An cperator must know the machine's capabilities. When
working on slopes or near drop offs be alert to avoid loose or
soft conditions that could cause sudden tipping or loss of
control,

Bo not jump on or off machine. Keep two hands and one foot,
ortwo feet and one hand, in contact with steps grab rails and
handles at all times,

Do not use controls or hoses as hand holds when climbing on
or off machine. Hoses and controls are movable and do not
provide a solid support. Controls also may be inadvertently
moved causing accidental machine or equipment movement,

Keep operator's compariment, slepping points, grab-rails
and handles clear of foreign objects, oil, grease, mud or snow
accumulation to minimize the danger of slipping or stumbling,
Clean mud or grease from shoes before attempting to mount
or operate the machine.

Be' careful of slippery conditions on stepping points, hand
rafls, andonthe ground. Wear safety boots or shoes that have
a high slip resistant sole material.

Foryour personal protection. Do not attempt lo climb on or oft
machine while machine is in motion.

Neverleave the machine unattended with the engine running.

Always lock up machine when leaving it unattended, Return
keysto authorized security, Heed alt shut down procedures of
the Operation and Maintenance Instruction Manual, Always
set the parking brake when leaving the machine for any
reascn,

Do not wear rings, wrist waiches, jewelry, loose or hanging
apparel, such as ties, torn clothing, scarves, unbuttoned or
unzipped jackets that can catch on moving pans. Wear proper
safety equipment as authorized for the job. Examples: hard
hats, safety shoes, heavy gloves, ear protectors, safely
glasses or goggles, reflector vests, or respirators. Consuilt
your employer for specific safety equipment requirements.

Do not carry loose objects in pockets that might fall unnoticed
into open compartments. Do not use machine to carry ioose
objects by means other than attachments for carrying such
objects. :

DONOTCARRY RIDERSunless the machine i equippedfor
carrying people to reduce personal exposure to being thrown
off.

Do not operate machinery in a condition of extreme fatigue
or iliness. Be espacially carefu! towards the end of the shift,

Roil Over Protective Structures are required on wheel load-
ofs, dozer tractors, track type loaders, graders and scrapers
by local or national requirements. DO NOT operate this
machine without a Roll Over Protective Structure.

Do not operate a machine without a falling object protective
stiucture (FOPS).

Do not oparate this machine without a rear canopy screen
when machine is equipped with rear mounted towing winch,

Seal beits are required to be provided with roll over protective
structures or roll protection cabs by local or national regula-
tions. Keep the safety belt fastened around you during opera-
tion.

Where noise exposure exceeds 90 dBA for 8 hours, wear
authorized ear prolective equipment per local or national
requirements that apply.

Keep clutches and brakes on machine and attachments such
as power control units, winches and masterclutches adjusted
according to Operation and Maintenance Instruction Manuals
of the manufacturers at all times. DO NOT adjust machine
with engine running except as specified. ’

Do net operate a machine with brakes out of adjustment. See
the Operation and Maintenance Instruction Manual,

Move carefully when under, in or near machine or imple-
ments. Wear required protective equipment, such as hard
hat, safety glasses, safety shoes, ear protectors. ’

To move a disabled machine, use a trailer or low boy truck if
available. lf towing is necessary, provide warning signals as
required by local rules and regulations and follow Operation
andMaintenance Instruction Manual recommendations. Load
and unload on a leve! area that gives full support to the trailer
wheels. Use ramps of adequate strength, low angle and
proper height. Keep trailer bed clean of clay, oil and all mate-
rials that become slippery. Tie machine down securely to
truck or trailer bed and block tracks {or wheels) as required by
the carrier,



SAFETY RULES

To prevent entrapment in cabs or mounted enclosures,
observe and know the mechanics of alternate exit routes,

On machinses equipped with suction radiator fans, be sure io
periodically check all engine exhaust parts for leaks as
exhaust gases are dangerous 1o the operator. Keep a vent
open o outside air at all limes when operating within a closed
cab.

STARTING FLUID IS FLAMMABLE. Follow the recommen-
dations as outlined inthe Operation and Maintenance Instruc-
tion Manual and as marked on the containers. Store contain-
ers in cool, well-ventilated place secure from unauthorized
personnel, DONGT PUNCTURE OR BURN CONTAINERS.

Follow the recommendations of the manufacturer for storage
and disposal.

Wire rope develops steel slivers. Use authorized protective
equipment such as heavy gloves, safety glasses when han-
dling.

OPERATION

Before starting machine, check, adjust and lock the operator's
seat for maximum comiont and control of the machine.

DO NOT START OR OPERATE AN UNSAFE MACHINE.
Before working the machine, be sure that any unsafe condi-
tion has been satistactorily remedied. Check brakes, stesring
and attachment controls before moving. Advise the proper
maintenance authority of any malfunctioning part or system.
Be sure all protective guards or panels are in place, and all
safety devices provided are in place and in good operating
condition.

Check instruments at start-up and frequently during opera-
tion,

Do not runthe engine of this machine in closed areas without
proper ventilation to remove deadly exhaust gases.

Be sure exposed personnel in the area of operation are clear
cfthe machine before moving the machine orits attachments.
WALK COMPLETELY AROUND the machine before mount-
ing. Sound horn. Obey flag man, safety signals and signs.

Knowthe principles of cross steering of crawlertractors. Read
section in Operation and Maintenance Instruction Manual on
cross steering.

Keep engine exhaust system and exhaust manifolds clear of
combustible material. Equip machine with screens and guards
whenworking under conditions of flying combustible material,

If engine has a tendency to stall for any reason under load or
idle, report this for adjusiment to a proper maintenance
authority immediately. Do not continue to operate machine
until condition has been corrected,

Never use buckel as a man-lift.

Use recommendad buckst for machine and material load
ability and heaping characteristics of material, terrain, and
other pertinent job conditions.

Avoid abrupt starts and stops when transporting a loaded
bucket.

inspect your seat belt webbing and hardware at least iwice a
year for signs of fraying, wear or other weakness that could
lead to failure.

Use only designated towing or pulling attachment points, Use
care in making attachment. Be sure pins and locks as pro-
vided are secure before pulling. Stay clear of draw bars,
cables or chains under load.

When pulling or towing through a cable or chain, do not start
suddenly at full throttle. Take up slack carefully. Guard
against kinking chains or cables. Inspect carefully for flaws
before using. Do not pullthrough a kinked chain or cable due
to the high stresses and possibility of failure of the kinked
area. Always wear heavy gloves when handling chain or
cable.

Be sure cables are anchored and the anchor point is strong
enough to handle the expected load. Keep exposed person-
nel clear of anchor point and cable or chain. DO NOT PULL
OR TOW UNLESS OPERATOR'S COMPARTMENT OF
MACHINES INVOLVED ARE PROPERLY GUARDED
AGAINST POTENTIAL CABLE OR CHAIN BACKLASH.

During operation always carry ripper in full raised position
when not in use and lowered to ground whaen parked.

When counterweights have been provided, do not work
machine if they have been removed unless their equivalent
weight has been replaced. See the Qperation and Mainte-
nance Instruclion Manual.

When operating a machine know what clearances will be
encountered, overhead doors, wires, pipes, aisles, road-
ways; also the weight limitations of ground, floor, and ramps.

Know bridge and culvert load limits and do not exceed them.
Know machine’s beight, width, and weight. Use a signai
person when clearance is ciose.

Be sure that the exact location of gas lines, wtility lines,
sewers, overhead and buried power lines, and other obstruc-
tions or hazards are known. Such locations should be pre-
cisely marked by the proper authorities 1o reduce the risk of
accidents. Obtain shut-down or relocation of any such facili-
ties before starting work, if necessary.

Be certain to comply with all local, state, and federal regula-
lions regarding working in the vicinily of power lines.

When roading find out what conditions are likely 1o be met -
clearances, congestion, type of surface, etc. Be aware of fog,
smoka or dust element that obscure visibility,

When backing, always look to where the machine is 1o be
moved. Be alert to the position of exposed personnel. DO
NOT OPERATE if exposed personnel enter tha irmmediate
work area,



SAFETY RULES

Never fravel a machine on a job site, in a congested area, or
around psople without a signal person to guide the operator,

In darkness, check area of operation carefully before moving
inwith machine. Use alllights provided. Do not move into area
of restricted visibility.

Maintain clear vision of all areas of travel or work. Keep cab
windows clean and repaired. Carry blade low for maximum
visibility while traveling. Obtain and use fan blast defleciors
whaere tractors are used a pusher tractors in tandem.

Transport a loaded bucket with the bucket as far tipped back
and in as low a position as possible for maximum visibility,
stability, and safest ttansport of the machine. Carry it at a
proper speed for the load and ground conditions,

Carry the bucket low when traveling with a load.

- Mzintain a safe distance from other machinas, Provide suffi-

cient clearance for ground and visibility conditions. Yield
right-of-way to loaded machines.

Avoid going over obstacles such as rough terrain, rocks, logs,
curbs, ditches ridges, and railroad tracks whenever possible,
When obstructions must be crossed, do so with extreme care
at an angle if possible. Reduce speed - down-shift. Ease up
to the break over paint - pass the balance point slowly on the
obstruction and ease down on the other side.

Cross gullies or dilches at an angle with reduced speed after
insuring ground conditions will permit a safe traverse.

Be aler! fo soft ground conditions close 1o newly constructed
walls. The fill material and weight of machine may cause the
wall to collapse under the machine,

Operate at speeds slow enough to insure complete control at
alltimes. Travel slowly over rough ground, on slopes or near
drop cffs, in congested areas or on ice or slippery suriaces.

Be alert to avoid changes in traction conditions that could
cause loss of control. DO NOT drive on ice or frozen ground
conditions when working the machine on steep slopes or near
drop offs.

Keep the machine well back from the edge of an excavation.
Be especially careful when traveling up or down slopss.
Position the bucket in such a way as to provide a possible
anchorage on the ground in case of a slide.

When proceeding across a hill side proceed slowly. Never

" turn sharply up hill er down hill.

Avcid side hill travel whenever possible. Drive up and down
the slope. Should the machine start slipping sideways on a
gradse, turn it immediately downhill,

In steep down hill operation, do not allow engine to over
speed. Select proper gear before starting down grade.

There is no substitute for good judgement when working on
slopes.

The grade of slope you shouid attempt will be limited by such
{actors as condition of the ground, load being handied, the
type of machine, speed of machine and visibility.

NEVER COASTthe machine down grades and slopes with
the transmission in neutral on power shift machines, or cluich
disengaged on manually shifted machines.

To reduce the danger of uncontrolled machine, choose agear
speed bejore proceeding down grade that will hold machine
to proper speeds for conditions.

Operating in virgin rough terrain that includes previously
mantioned hazards is called pioneering. Be sure you know
how this is done. Danger from falling branches and upturning
roots is acute in these areas.

When pushing overtrees, tHe machine must be equipped with .

properover head guarding. Never allow a machina to climb up
on the reot structure particularly while the tree is being felled.
Use extreme care when pushing over any tree with dead
branches,

Avoid brush piles, logs or rocks, DO NOT DRIVE THE
MACHINE ONTO BRUSH PILES, LOGS, LARGE ROCKSor
other surface irregularities that break traction with the ground
especially when on slopes or near drop offs,

Avoid operating equipment too close o an over hang or high
wall sither above or below the machine. Be onthe lock out for
caving edges, falling objects and slides.Beware of conceal-
ment by brush and under growth of these dangers.

Park in a non-cperating and non-traffic area or as instructed.
Park on firm level ground if possible. Where not possible,
position machine at a right angle 1o the slope, making sure
there is no danger of uncontrolled sliding movement. Set the
parking brake,

Never park on an incline without carefully blocking the ma-
chine to pravent movemeant. :

If parking in traffic lanes cannot be avoided, provide appropri-
ate flags, barriers, flares and warning signals as required.
Also provide advance warning signals in the traffic lane of
approaching traffic.

Move the machine away from pits, trenches, overhangs and
over head power lines before shutting down for the day.

When stopping operation of the machine for any reason,
always return the transmission or hydrostatic drive control to
neutral and engage the control lock to secure the machina for
a safe starnt up. Set parking brake, if so aquipped.

Never lower attachments or tools from any position cther than
sealedinoperator's seat. Sound the horn. Make sure the area
near the att- chment is clear, Lower the attachment slowly,
DO NOT USE float position to lower hydraulic equipment.

c
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SAFETY RULES

Always before leaving the operator's seat and after making
centain all people are clear of the machine, slowly lower the
attachments or tools flat to the ground in a positive ground
support position. Move any multi purpose tool lo positive
closed position. Return the controls to hold. Place transmis-
sion control in neutral and move engine controls to off
position. Engage all control locks, set parking brake, and
open and lock the master (key, if so equipped) switch. Consult
Operation and Maintenance Instruction Manual.

Always follow the shut down instructions as outlined in the
Cperation and Maintenance Instruction Manual,

MAINTENANCE

Do not perform any work on equipment that is not authorized.
Follow the Maintenance or Service Manual procedures.

Machine should not be serviced with anyone in the operator's
seat unless they are qualified to operate the machine and are
assisting in the servicing.

Shut off engine and disengage the Power Take Off lever if so
equipped belore atlempting adjusiments or service.

Always turn the master swilch (key switch if so equipped) to
the OFF position before cleaning, repairing, or servicing and
when parking machine to forestall unintended or unauthor-
ized starting.

Disconnect batteries and TAG all controls according to local
or natienal requirements 1o warn that work is in progress.
Block the machine and all attachments that must be raised
per local or national requirements.

Never lubricate, service or adjust a machine with the engins
running, except as called for in the Operation and Mainte-
nance Instruction Manual. Do not wear loose clothing or
jewelry near moving parts,

De not run engine whenrefueling and use care if engine is hot
due to the increased possibility of a fire if fuel is spilled.

Do not smoke or permit any open fiame or spark near when
refueling, or handling highly flammable materials.

Always place the fuel nozzle against the side of the filler
opening before starting and during fuel flow. To reduce the
chance of a static eleclricity spark, keep contact until after fuel
flow is shut off.

Do not adjust engine fuel pump when the machine is in
motion.

Never attempt to check or adjust fan belts when engine is
running.

When making equipment checks that require running of the
engine, have an operator in the operator's seat at all times
with the mechanic in sight. Place the transmission in neutral
and sst the brakes and lock. KEEP HANDS AND CLOTHING
AWAY FROM MOVING PARTS,

Avoid running engine with open unprotected air inlets. If such
running is unavoidable for service reasons, place protective
screens over all inlet openings before servicing engine.

Do not place head, body, limbs, feet, fingers, or hands near
rotating fan or belis. Be especially alert around a pusher fan.

Keep head, body, limbs, feet, fingers, or hands away from
bucket, blade or ripper when in raised position.

f movement of an altachment by means of machine’s hydrau-
lic systern or winches is required for service or maintenance,
do not raise or lower attachments from any position other than
when seated in the operator's seat. Before starting machine
or moving attachments or tools, set brakes, sound horn and
call for an all clear. Raise attachments slowly.

Never place head, body, limbs, feet, fingers, or hands into an
exposed portion between uncontrolled or unguarded scissor
points of machine without first providing secure blocking.

Never align holes with fingers or hands - Use the proper
aligning tool.

Disconnect batteries before working on electrical system or
repair work of any kind.

Check for fuel or battery electrolyte leaks before starling
service or maintenance work. Eliminate leaks befors pro-
ceeding.

BATTERY GAS IS HIGHLY FLAMMABLE. Leave battery box
open to improve ventilation when charging batteries. Never
chack charge by placing metal objects across the posts. Keep
sparks or open flame away from batteries. Do not smoke near
battery to guard against the possibility of an accidental
explosion.

Do not charge batteries in a closed area. Provide proper
ventilation 1o guard against an accidental explosion from an
accumulation of explosive gases given off in the charging
process.

Be sure 1o connect the booster cables 1o the properterminals
{(+to+) and (- 10-) atboth ends. Avoid shorting clamps. Follow
the Operation and Maintenance Instruction Manual proce-
dure.

Duetothe presence of flammable fluid, never check orfill fuel
tanks, storage batteries or use starter fluid near lighted
smoking materials or open flame or sparks.

Rust inhibitors are volatile and flammable. Prepare parts in
well ventilated place. Keep open flame away - DO NOT
SMOKE. Store containers in a cool well ventilated place
secured against unauthorized personnel.

Do not use an open ilame as a light source to look for leaks
or lor inspection anywhere on the machine.

DO NOTpile oily ar greasy rags - they are afire hazard. Store
in a closed metal container.




SAFETY RULES

Never use gasoline or solvent or other Hlammabie fluid 1o
clean parts. Use authorized commercial, non-flammable,
non-toxic solvents,

Never place gasoline or diesel fuel in an open pan.

Shut off engine and be sure all pressure in system has been
relieved before removing panels, housings, covers, and caps,
See Operaltion and Maintenance Instruction Manual,

Do not remove hoses or check valves inthe hydraulic system
without first removing load and relieving pressure on the
supporting cylinders. Turn radiator cap slowly to relieve
pressure before removing. Add coclant only with engine
stopped or idling il-hot, See Operatlon and Maintenance
Instruction Manual.

Fluid escaping under pressure from a very small hole can
almost be invisible and can have sufiicient force to penetrate
the skin, Use a piece of card board or wood to search for
suspected pressure leaks. DO NOT USE HANDS. | injured
by escaping fiuid, see a doctor at once. Setious infection or
reaction can develop if proper medical treatment is not
administered immediately.

Never use any gas other than dry nitrogen to charge accumu-
lators. See Operation and Maintenance Instruction Manual,

When making pressure checks use the correct gauge for
expected pressure, See the Operation and Maintenance
Instruction Manual or Service Manual for guidance,

For field service, move machine to level ground it possible
and block machine. It work is absolutely necessary on an
incline, block machine and its attachments securely. Move
the machine to level ground as soon as possible.

Brakes are inoperative when manually released for servicing,
Provision must be made to maintain control of the machine by
blocking or other means.

Block all wheels before bleeding or disconnecting any brake
system lines and cylinders.

Never use make shift jacks when adjusting track tension.
Foliow the Undercarriage Service Manual.

Know your jacking equipment and its capacity. Be sure tha
jacking point used on the machine is appropriate for the load
10 be applied. Be sure the support of the jack at the machine
and under the jack is appropriate and stable. Any equipment
up on a Jack is dangerous. Transfer load to appropriate
blocking as a safety measure before proceeding with service
or maintenance work according to local or national require-
ments.

Always block with external support any linkage or parl on
machine that requires work under the raised linkage, parts, or
machine per local or national requirements. Never allow
anyone to waik under or be near unblocked raised equipment.
Avaid working or walking under raised blocked equipment
unless you are assured of your safety,

Whan sarvicing or maintenance requires access to areas that
cannot be reached from the ground, use a ladder or step
platlorm that meets iocal or national requirements 10 reach
the service point. If such ladders or platforms are not avail-
able, use the machine hand holds and steps as provided,
Perform all service or maintenance carefully,

Shop or field service platforms and ladders used to maintain
or service machinery should be constructed and maintained
according to local or national requirements.

Litt and handle all heavy parts with a lifting device of proper
capacity. Be sure parts are supported by proper slings and
hooks. Use lifting eyes if provided, Watch outfor pecple in the
vicinity.

inlifting and handling heavy parts, slings musibe of adequate
strength for the purpose intended and must be in good
condition.

Handie all parts with extreme care. Keep hands and fingers
from between pars. Wear authorized protective equipment
such as safety glasses, heavy gloves, safely shoes.

When using compressed air for cleaning parts use salety
glasses with side shields or goggles. Limitthe pressure 1o 207
kPa (30 psi) according to local or national requirements.

Wear welders protective equipment such as dark safety
glasses, helmets, protective clothing, gloves and safety shoes
when welding or buring. Wear dark safety glasses near
welding, DO NOT LOOK AT ARC WITHOUT PROPER EYE
PROTECTION.

Replace seat belts every two years on open canopy units and
every three years on machines with cabs or at change of
ownership,

Wear proper protective equipment such as safety goggles or
salety glasses with side shields, hard hat, safety shoes,
heavy gloves when metal or other particles are aptto fly orfall.

Use only grounded auxiliary power source for heaters, charg-
ers, pumps and similar equipment to reduce the hazards of
electricat shock,

Keep maintenance area CLEAN and DRY. Hemove waler or
oil slicks immediately.

Remove sharp edges and burrs from reworked parns.
Be sure all mechanics tools are in good condition. DO NOT
use lools with mushroomed heads. Always wear safety

glasses with side shields.

Do not strike hardenad steel parts with anything otherthan a
soft iron or nonHerrous-hammer.

Do not rush, Walk, do not run.

Know and use the hand signals used on particular jobs and
know who has the responsibility for signaling.
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Face the access system when climbing up and down.

Apply the parking device and place the transmission in neutral
before starting the machine.

Do not bypass the starter safety switch. Repair the starter
safety controls if they malfunction,

Fasten seat belt before operating.

Steering should be checked to both right and left. Brakes
should be tested against engine power. Clutch and transmis-
sion controls should be moved through or o neutral posltions
to assure disengagement, Operate all controls to insure
proper operation. If any malfunctions are found, park ma-
chine, shut off angine,. report and repair before using ma-
chine, :

I the power steering or the engine ceases operating, stop the
machine motion as quickiy as possible. Lower equipment, set
parking device and keep machine securely parked until the
maltunction is corrected or the machine can be safety towed,
Never lift loads in excess of capacity.

Should the machine become stuck or frozen to the ground,
back out to avoid roll over.

Know and understand the job site iraffic flow patterns.

Keep the machine in the same gear going down hili as used
for going up hill,

When roading a machine, knowand usethe signaling devices
required onthe machine. Provide an escort for roading where
required.

Always use the recommended transport devices when road-
ing the machina,

Do not attempt repairs unless proper training has been
provided.

Vi

Use extreme caution when removing radiator caps, drain
plugs, grease fittings or pressure taps. Park the machine and
let it cool down before cpening a pressurized compartmant,

Release all pressure before working on systems which have
an accumulator.

When necessary to tow the machine, do not exceed the
recommendediowing speed, be sure the towing machine has
sufficient braking capacity to stop the towed load, If the towed
machine cannol be braked, a fow bar must be used or iwo
towing machines must be used - one in front pulling and one
in the rear to retard. Avoid towing over iong distances.

Observe proper maintenance and repair of all pivot pins,
hydraulic cylinders, hoses, snap rings and main attaching
bolts.

Always keep the brakes and steering systems in good oper-
ating condition.

Replace all missing, illegible or damaged safety signs. Keep
all safety signs clean.

Do not fill the fuel tank ta capacity. Allow room for expansion.
Wipe up spilled fuel immediately.

Alwaystighten the fueltank cap securely. Should the fusl cap
be lost, replace it only with the original manufacturers ap-
proved cap. Use of a non-approved cap may result in over-
pressurization of the tank.

Never drive the machine near open fires.

Use the correct fuel grade for the operating season.’



MACHINE THEFT AND VANDALISM

ACTIONS TO DISCOURAGE THEFT AND YANDALISM

Immaediately upon receipt of a new machine, record the serial
numbers of the machine and of all major components and
attachments. Keep this list up-to-date as components are
replaced or exchanged on the machine. File these numbers
in a safe location for {ast retrieval.

Repert all medel, machine and component serial numbers to
the insurance company at the time of purchase. If the num-
bers are noted on the insurance policy, make certain that the
numbers are correcl.

Remove keys from unaftended machines.
Attach, secure, and lock all anti-vandalism and anti-theft
devices on the machine.

Lock doors of cabs when not in use,

Immobilize machine by lowering the blade, bucket, or boom
to the ground, removing the battery or removing a critical
electrical or starting system component.

Discourage the thiefl Inspect the gates and fences of the
machinery storage yard or construction site. lf possible, keep
machines in well-lighted areas. Ask the law enforcement
agency having local jurisdiction to make frequent checks
around the siorage or work sites, especially at night, during
weekends or on holidays.

Establish liaison with neighbors and ask them to waltch
equipment left at job sites and repont suspicious activities to
the applicable law enforcement agency.,

Make frequent inventories of machines to promptly detect
losses and vandalism.

ACTIONS TO AID IN RECOVERY OF STOLEN MACHINES
Take photographs of the machine foridentification purposes.

In the event of theft, immediately notify the law enforcement
agency having jurisdiction. Provide the investigating officer
with brand name, type of equipment, and serial numbers of
the machine and of major attachments and components, I is
helpful to show the investigating officer an QOperator's Man-
ual, photographs, and adventising to familiarize him with the
appearance of the machine.

Reportthe theft to the insurance company. Provide the model
and all serial numbers,

Report the model and serial numbers of the stolen machine
to adealer handling the respective line of equipment. Request
that the dealer forward this same information 1o the equip-
ment manufacturer,

Ask the dealer to pos! a description of the stolen machine,
including serial numbers, and to inform his sales and service
personnel,

This page copyright 1981 by Construction Industry Manufaciurers Association, Milwaukes, W1, USA. Used by permission.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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FOREWORD

Always furnish serial number if making aninquiry to dealer or factory
about this machine.

Many equipment owners employ the Dealer Service Department for
ali work other than routine lubrication and minor service. This
praclice is encouraged, as our Dealers are well informed and
equipped to render efficient service by factory trained mechanics.

This manual may not be reprinted or reproduced, either in whole or
in part, without written permission of Fiatallis ®.

Mustrations show standard and optional items.

IMPORTANT

The information in this manual was current at the time of publication.
It is our policy to constantly improve our product and to make
available additional items. These changes may affect procedures
oullined in this manuat. If variances are observed, verily the informa-
tion through your Dealer.

Fiatallis is not responsible for any liability arising from any damage
resulling from defects caused by pars and/or componenis not
approved by Fiatallis for use in maintaining and/or repairing products
manufactured or merchandized by Fiatallis.

Inany case, nowarranty of any kind is made or shall be imposedwith
respect 1o products manufactured or merchandized by Fiatallis when

tailures are caused by the use of paris andfor componenis nol ap-
proved by Fiatallis,



1.16 STANDARD PART
CLASSIFICATION
TO DETERMINE
TORQUE DATA

IMPORTANT: When a specific torque is not given the

FIAT STANDARD TORQUE CHART should be used
after {ully indentifying the part,

Part may only be fully identified by the eight-digit
code number, as follows:

! / a b ¢ d e /| t g
I- Standard part code

Always represented by figure 1. Such a number
indicates that the part can be produced in various
versions which differ in material and coating.
a-b-c-d-e-Standar ic number

It always consists in five figures to identify the part in
its dimensional characteristics.

f - Material code number

This number represents the material provided for a
specific part. Its meaning is indicated in the table
below.

g - Coating code number
This number represents the coating provided for a
specific part.

1.17 FIAT STANDARD

TORQUE CHARTS
When a specific fastener torque is not given, the
following charts may be used:

IMPQRTANT

- Fasteners with nominal diameter up to 24 mm to be
lubricated with engine oil, major diameter fasteners
with tallow.

- Torques for cadmium plated fasteners are valid aiso
for not coated parts.

- Nominaltorque tolerance is +5%

- R80, R100, R120 sirength classes are to be
considered as follows:

10.9 replaces R100
12.9replaces R120 bolts & screws

10 replaces R80
12 replaces R100 nuts

- Coating abreviation meaning:
CDT =Cadmiumplated

FOSF = Phosphatized
ZNT  =Zinc plated

Material Strength class and type of material
code {f) FIAT UNI DIN SAE BSI BNA

0 R40 40 - 45 - 4A 1 A 42

1 R50 55 - 65 3 P 56

2 R80 8G 5 T 80

3 R100 100 10K 8 v 100

4 Ottone Ottone Messing Brass Brass Laiten

5 Alluminio | Alluminio Aluminium Aluminium Aluminium Aluminium
6 Rame Rame Kupfer Copper Copper Culivre

7 open to other metallic material

VIl



BOLT AND SCREW TORQUE CHART

Diameter. Strengthclass: 10.9 Strength class: 12.9
and width
of thread standard self locking standard self locking standard self locking
ZNT ZNT cOT CDT FOSF FOSF
daNm (*/**) daNm (*/**) daNm {*/**) daNm (*/**) daNm {*/**) daNm (*/**)
“mm Ibs ft (°/°9) Ibs ft (°/°) Ibs fi(o/°°) Ibs ft {°/°°) lbs 1t (/°°) Ibs ft (°/°°)
M6 x 1 1.3 (9.5/6.5) - - - 1.4(12/8) -
9.6.(0.37/0.25) _ 10.(0 47/0 31)
M8x1.25 {3.2(12.5/9) © ] 3:5(12/8) - 3(13.5/2.5) 3.5(16.5/11) 3.8 (16.5/11)
23(0.5/0.35) | 26(0.47/0.31) 22(0.53/.037) 26 (0.65/0.43) |28 (0.685/0.43)
Mi0x1.25| - 7.9(18/12.5) . 6.5 (18/12.5) - -
58 (0.70/0.50) 48(0 70/0 50)
M10x 1.5 {6.5 (16/11) 7 (15.5/10.5) 6(17/11.5) 7(21/14) 7.8 (21/114.5)
48 (0.63/0.43) | §2(0.61/0.41) 44(0.66/045) |52 (0 82i055). 157 (0 82/0.57)
M12X1.25| - 13.9(23155) | - 11.4(23/15.5) - -
102 (0 90/0 £1) 84.(0 90/0.81)
M12X1.75111 (18.5/13.5) | 12 (18.5/12.5) - 10.1 (20.5/14) 12(26/17.5) 13 (26/17.5)
81(0.76/0.53) | 88(0.73/0.50) 74(0.80/0.55)  188(1.02/0.68) 196 ({1.02/0.68)
M14X15 | - 22 (26.25/18) - 18(26.5/18) - .
162 (1.04/0.70) 132 (1.04/0.70)
Mi14X2 [18 (23/16) 19 (22/15) - 16.2(24/16.5)  [19(30/20) 21 (30/20)
133 (0.90/0.62) | 140 (0.86/0.59) 119(0.94/0.65) l140(1 18/0.78) |155 (1.18/0 78)
M16X 1.5 {30(30/20) 33(29/19.5) |25 (31/21) 27 {31/21) 33 (40/26.5) 36 (40/26.5)
‘ 221(1.18/0.78) | 243 (1.14/0.76) {184 (1.22/0.82) |199(1.22/0.82) 243 (1.57/1.04)__ |285 (1 57/1 04}
M16X2 - - 23(28.5/19.5) |24.8(28/19.5) . .
: 170(1,.12/0.76) |183(1.10/0.76)
M18 X 1.5 [45(34/23) 48(33.5/22)  |36(35.5/24) 39 (35.5/24) 48 (48/30.5) 52 (46.5/30.5)
332 (1.34/0.91) | 354 (1.21/0.86) [265(1.39/0.76) | 288 (1.38/0.94) 1354 (1.81/1.20) 1383 (1.83/1 20)
Mi8Xx25 | - - 31 (30.5/21) 33.5(30.5/21) - .
2291 .20/0 82) 1247(1.20/0 82)
M20 X 1.5 |60 (38/25.5) 85 (38/25) 50 (39.5/26.5) - 85(52.5/34.5) |70 (53/35)
412 (1.50/1.00) | 479 (1.50/0.98) {340 (1 55/1.04) 479(2 0R/1 35) [518(2 08M 37)
M20X25 | - - 44 (35/44) . - .
324 (1.37/1.73)
M22X 1.5 [80(42/28) 90(425/28) |66 (44/29.5) - 90 (59/38.5) 95 (59.5/39)
‘ 590 (1.65/1.10) | 664 (1.67/1.10) (487 (1.73/1.16) 664 (2.32/1.51) 1700 (2.34/2.32)
M22X25 | - - : 59 {39/26.5) - - -
: 435 (1.53/1,04)
M24X2 [100(44/29.5) | 110(44.5/29.5) |83 (45.5/31) - 110 (62/40.5) 120 (62/41)
737 (1.73/1.16) | 811 (1.75/1.16) |B12 (1.79/1.22} 811(2.44/1.59) |885(2.44/1.61)
M24 X 3 - - 74 {41/28) - - -
545(1 511 10)
M27 X2 [100 (54/36) - - - 100 (75/50) -
737.(2.12/1.41) 811.(2.95/1.98)
M30X2 140 (61/40.5) - - - 150 (85/56) -
1032 (2.40/1.60 1106(3.34/2.20)
M33X2 [190(68/45) - 200 (95/63) -
1401 (2,67/1.77 1475 (3.74/2 4B)
M36X3 [240(71/47). : - . 250 (97/65) -
1770 (2.80/1.85] 1844 (3.81/2.55)

ﬂlZ) Minimum thread len
/

hin mm, speclfied for cas! iron with 255 Nimm< tansile

l
tensile strength - {%/ ggMinimum fread length ininches, specified for castiron

spacilied for sleel with 7

,000 pslienslie strength.

strength- (/**)Minimum thread length In mm, specificd for steel with 510

with 37,000 psi tensile strength- (

X

IMinimum tread length in inches,




NUTS TORQUE CHART - Unit of measure daNm (lbs ft)

E;zraeiéfg of Strength class: 10 (RBO) ?;re?gahocgiass .
thread
standard standard . with polyamide ring standard
mm ZNT cDT jamtype standard jamtype FOSF

M6 x 1 1.3(98) - - - - 1.4(10)
M8x1.25 | 3.2(23) - *2.6(19) *3.9(19) "3.2(23) 3.5(26)
Mi0x 1.25 - 5.2 (38) *8.2 (60) *6.2 (48) -
Mi0x15 | 65(48) 7.2(53) *5(37) *7.7(57) *6 (44) 7(52)
M12X1.25] - 13 (96) *8.7 (64) *14.5 (107) *10.2 (75) -
M12X1.75| 11(81) - *8.1(50) *12.9(95) 9.6(71) 12(88)
M14X 1.5 19.5 (144) *13(96) *21.6 (159) . *15(110) -
Mt4 X 2 18 (133) - *12.5(92) *20{147) *14.6(107) 19 (140)
M16X15 | 30(221) 23.5(173) °13 (96) °26.8 (198) °16{118) 30 (221)
Mi8 X2 - 23(170) °12.5(92) °26.5 (195) >16{118) -
M18X 1.5 | 45(332) 34.5 (254) °19 (149) °39 (236) °23.5 (173) 45(332)
M18 X 2.5 - 32(238) °17.5 (129) °36.5 (269) 222 (162) -
M20X1.5 | 60(442) 46(339) 23,5 (173) 51,7 (381) °2g (214) 60 (442)
M20 X 2.5 - 44.5(328) °21.5 (158) °50 (369) °27 (199) -

I M22X15 | 80(590) 62 (457) °32 (236) - 80 (590)
M22 X 2.5 61(450) °29.5(217) -
M24 X 2 100 (737) 78 (575) 937 (273) °85.8 (633) 245 (332) 100 {737)
M24 X 3 . 76 (560) °33 (243) °84 (619) °41 (302) -
M27 X 2 95 (700) - . 95(700) |
M30 X 2 130 (959) - . - 130 (959)
M33 X 2 170 (1254) - . - - 160 (1180)
M36 X 3 220 (1822) - . - 220 (1622)

*ZNT (Zinc plated) °CDT{Cadmium plated)
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GENERAL DESCRIPTION

The FR10B is powered by a Fiat 8065.05.290 direct as well as the implement, steering and transmission
injected, four stroke, six cylinder diesel engine. The pumps off the rear of the torque converler housing. The
naturally aspirated engine drives the torque converter brake pumpis drivenfrom a pad beneath the fuel pump.

ENGINE LEFT SIDE T-89068
1. Fuelfilters 4. Fuel pump
2. Starter 5. Oilfiller tube
8. Fuel transfer pump 6. Brake pump

ENGINE RIGHT SIDE T-89068
1. Radiator _ 5. Engine breather
2. Alternator 6. Engine oil heat exchanger
3. Transmission oil heat exchanger 7. Airintake silencer
4. Engine off filters

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
1-1 Revised 7/89
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TROUBLESHOOTING
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TESTING

1.3.1 ENGINE DIAGNOSTIC KIT

1.3.1.1

When testing an engine, use the Engine Diagnostic
Kit, P/N 75300772 and Troubleshooting Guide P/N
75300010. The diagnostic kit allows the engine rpm,
engine intake manifold pressure, exhaust manifold
pressure and air cleaner restriction to be monitored
with relatively easy hook-ups. In addition there are two
thermo-couplesthatcan monitor lowtemperatures that
occur in the radiator or heat exchanger.

1.3.1.2

Install the engine sensors as described in Service
Manual 73111023. Conduct the engine tests after the
engine has come up to operating temperature. Record
all results of the test.

1.3.1.3

Use the data in the engine specification section of this
manual along with the Troubleshooting Guide to pin
point possible problems that occur in the engine's
different systems.

1.3.1.4
Alignthe white triangle under the different results in the
solution area of the guide.

Use a pencil (NO PEN) and mark wherever a black line
appears'in the solution area. After recording all data,
note that some boxes have more marks than others.
Try to repair those items which have the highest
number of pencil marks because that is probably the
cause of the problem.

Study SAFETY RULES in the front of this manual thoqog&hlv for the protection of machine and safety of personnel.
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TESTING

Compression testing

Check engine compression pressure after the
engine has warmed to operating temperature. Shut
the engine off. Install P/N 75292632 and gauge P/N
75294829 in place of an injection nozzle. Disconnect
the fuel shut off wire from the fuel pump. Crank the
engine with the starter motor and read the compres-
sion pressure. Check the engine specifications for
acceptable compression pressure.

~—— £ WARNING —

Do not run the engine of this machine in closed
areas without proper ventilation to remove
deadly exhaust gases.

Observe all start up and shut down procedures
and "WARNINGS" listed in the operation and

maintenance instruction manual,
This machine and it's attachments are to be

operated only by qualified operator seated in the
operator's seat.

Before starting machine, check, adjust and lock
the operator's seat for maximum cornfort and
control of the machine.

Replace seat belts every two years on open
canopy units and every three years on machin-
\\ery with cabs or at change of ownership. Y,

Timing Light

Install the tachometer timing light to number one fuel
nozzle line.

\ o,

g
s
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TESTING

Verify that the engine is on top dead center (PMS) on
r) number one cylinder by removing the valve cover
= and noting whether number one cylinder's valves are
closed. Position the flywheel at the PMS mark on the
flywheel,

Using a piece of chalk, place a mark on the crank-
shaft pulley and arrange a timing pointer over the

D Operate the loader and note the timing advance for
the pump at different engine speeds.

~—— & WARNING ———

Do not run the engine of this machine in closed
areas without proper ventilation to remove
deadly exhaust gases.

Observe all start up and shut down procedures
and "WARNINGS" listed in the operation and
maintenance instruction manual.

This machine and it's attachments are to be
operated only by qualified operator seated in the
operator's seat.

Before starting machine, check, adjust and lock
the operator's seat for maximum comfort and
control of the machine,

Replace seat belts every two years on open
canopy units and every three years on machin-

\_ Y,
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ENGINE REMOVAL

NOTE: RADIATOR IS MOUNTED ON THE ENGINE
SUPPORT. THEREFORE RADIATOR CAN BE RE-
MOVED WITH THE ENGINE OR REMOVED SEPA-
RATELY.

PLUG ALL OPENINGS. TAG ELECTRIC WIRES.

1.41.1
Disconnect electrical master switch

A WARNING

Always turn the master switch to the off position
before cleaning, repairing, servicing or parking the
machine 1o prevent injury.

1412
Attach a length of hose to radiator drain cock and drain
radiator. -

A DANGER

Fluid under pressure - turn cap or cover slowly to
relieve pressure before removing.

1413
Remove capscrews attaching side panel hinge to
implement oil tank.

1.4.1.4
Remove door.

Study SAFETY RULES in the front of this manual thor_?u_lgshlv for the protection of machine and safety of personnel.
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ENGINE REMOVAL

1.4.15
Remove lower panel on each side.

1418

Make sure that muffler is cool. Remove capscrews
attaching muffler .

1.4.1.7
Remove muffler .

D

1418

Remove capscrew from each corner of haod: remove
hood.

Vi Ty T
WA ENRONRRANANY W
iR
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ENGINE REMOVAL

1419
Remove fenders.

1.4.1.10
Remove right and left side access panels,

1.4.1.11

Remove cap to drain hydraulic tank. Drain oil into a
length of hose and into a pan to keep oil off of tires.

A DANGER

Fluid under pressure - turn cap or cover slowly to
relieve pressure before removing.

C

14112
Remove air cleaner hose and two senser wires.

N
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ENGINE REMOVAL

14113
Remove two large hydraulic oil hoses from bottom

of the tank. Disconnect the larger hose by removing the
tube from the tank. There is afilter held in by the tube.
The smaller hose can be disconnected from extension
ontank. Disconnect wire from sensor in bottom of tank.

1.4.1.14
Remove the filter and seal.’

1.41.15
Disconnect the four grease fittings from the access
door flange.

1.4.1.16
Remove capscrews holding tank toframe (3 capscrews
on each side)

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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ENGINE REMOVAL

1.4.1.17
Remove two small hydraulic lines from bottomn of tank.

1.41.18
Remove brake reservoir support bracket. Lay reser-
voirs against engine.

1.4.1.18 -
Remove fuel tank breather hose.

1.4.1.20
Using a suitable hoist and sling, remove implement oil
tank from frame. ‘

A WARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supported by proper slings and hooks. Use
liting eyes if provided. Watch out for people in
the vicinity.

Study SAFETY RULES in the front of this manual thorngaly for the protection of machine and safety of personnel.
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ENGINE REMOVAL

T-85488

1.4.1.21
Remove nuts from back of stop lights.

1.4.1.22
Disconnect wire from stop lights.

T-85479
D P ' 1.4.1.23

Remove stop light housings.

1.4.1.24
Disconnect wire from rear flood lights.

M

~— Study SAFETY RULES in the front of this manual thorgluggly for the protection of machine and safety of personnel.
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ENGINE REMOVAL

1.4.1.25
Remove capscrews holding radiator guard to frame
{2 capscrews each side)

T-85482

1.4.1.26
Using suitable hoist and sling remove radiator
guard.

& WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported by
proper slings and hooks. Use fifting eyes if pro-
vided. Watch out for people in the viginity.

1.4.1.27
Disconnect fuel line to transfer pump.

A DANGER

Extinguish all smoking materials, or open flames
before checking and filling fue! tanks, changing
filtters and before opening sediment drain due to
the presence of flammable fluid.

1.4.1.28
Disconnect tube attached to top of brake pump.

Study SAFETY RULES in the front of this manual thor?u2c;1hly for the protection of machine and safety of personnel.
Revised 7/89



ENGINE REMOVAL

T-85475 _
™ A AT 1.4.1.29
BRSO Disconnect hose attached to bottom of brake pump.
= &mﬁ

1.4.1.30

Disconnect and tag wire attached to engine oil filler
tube. - :

1.4.1.31 _
Disconnect and tag wire attached to injection pump.

1.4.1.32
Remove throttle cable.

\“’) Study SAFETY RULES in the front of this manual thorg:‘:u§2h1y for the protection of machine and safety of personnel.
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ENGINE REMOVAL

/

1.4.1.33
Disconnect fuel return line at the tank.

A DANGER

Extinguish all smoking materials, or open flames
before checking and filing fuel tanks, changing
filters and before opening sediment drain due to
the presence of flammable fluid.

1.4.1.34
Disconnect and tag wire attached to brake reservoir.

1.4.1.35
Disconnect and tag starter wires.

1.4.1.36
Remove clutch disconnect valve tubes.

Study SAFETY RULES in the front of this manual thor_?uzqahly for the protection of machine and safety of personnel.
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ENGINE REMOVAL
T-85473

Y W 1.4.1.37

Remove clutch disconnect valve bracket capscrews.
Push valve and bracket clear of engine.

T-85474

1.4.1.38
Remove flex plate capscrew access cover.

T-85534
- — - o - o i T
j . k - . . y . : ‘ . - 1 .4‘1 .39

Shut off valves in cab heater lines. Remove hoses from
valves.

1.4.1.40
Disconnect and tag wires from alternator.

Study SAFETY RULES in the front of this manual thor?uggiy for the protection of machine and safety of personnel.
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ENGINE REMOVAL

1.4.1.41
Disconnect wire from engine lubrication sensor.

T5463
1.4.1.42 : "f“"gﬁ;aeszswf‘ﬁ

Disconnect tubes from transmission oil cooler.

1.4.1.43
Remove flywheel timing mark access cover.

T-85469 ( ’

-,.%'ts.

- T-85529

1.4.1.44

Barengineto gain access toflex plate capscrews. Work
through the timing mark access hole or the starter
mounting hole. '

Study SAFETY RULES in the front of this manual thorqlualgly for the protection of machine and safety of personnael,
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ENGINE REMOVAL

T-85530 . 1.4.1.45
’\ A L e, MR , g - Remove flex plate capscrews through access hole
s . ; under starter.
T-85631
1.4.1.46

Remove ties holding wires to radiator. Tag all wires.
Move wires clear of radiator.

1.4.1.47
Disconnect and fag wire to radiator level sensor.

1.4.1.48

Remove ties holding wires to top of engine. Tag wires
‘and move them clear of engine.

—

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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ENGINE REMOVAL

1.4.1.49
Disconnect wire from sensor in top of head.

1.4.1.50
Disconnect air cleaner sensor ground wire.

1.4.1.51
Attach suitable hoist and sling to engine lifting eyes.
Engine weighs approximately 650 kg (1430 Ibs.)

A WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported by
proper slings and hooks. Use liiting eyes if- pro-
vided. Watch out for people in the vicinity.

1.4.1.52

Remove capscrews attaching transmission to flywheel
housing.

T-85528

Study SAFETY RULES in the front of this manual thor_fouﬁly for the protection of machine and safetyl of personnel.
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ENGINE REMOVAL

1.4.1.53
Cut seal on bottom of radiator so seal will come off fuel
filler tube. ‘

1.4.154
Remove engine mounting bracket capscrews

T-858511

1.4.1.55

Remove engine. It may be necessary to use a pry bar
to separate engine from transmission. Check clear-
ances as engine goes up. Be especially careful of flex
plate, transmission oil cooler lines and fuel tank filler
tube.

D

— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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ENGINE INSTALLATION
1.4.2 INSTALLATION

1.4.21

Coat flywheel pilot with anti-seize lubricant P/N
75000781,

1.4.2.2
Coat transmission mounting flange with liquid gasket
P.N 70899262,

1.4.23

Install a guide stud in flex plate so plate can be aligned
with hole in flywheel and with access hole in flywheel
housing.

1.4.2.4
Turn flywheel so flex plate capscrew hole is in line with
access hole in flywheel housing.

T-8522

T-85515

Study SAFETY RULES in the front of this manual thor1ou§énly for the protection of machine and safety of personnel.
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T-85517

ENGINE INSTALLATION

&1

s

capscrew

1.4.25
Aftach suitable hoist and sling to engine litting eyes.
Engine weight approximately 650 kg {1430 lbs)

A WARNING

Lift and handle all heavy parts with a lifting device of
proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if provided.
Watch out for people in the vicinity.

1.4.2.6

Install guide studs in holes indicated to help align
engine with transmission assembly.

1.42.7

Swing engine into position. Check clearances as en-
gine is lowered into frame. Be especially careful of flex
plate, transmission oil cooler tubes and fuel tank filler

tube. Line up guide stud in flex plate with hole in
flywheel,

1428
Remove guide studs. Install capscrews attachingtrans-

mission to engine. Tighten capscrews to specified
torque.

The rest of the installation process is the reverse of
removal. Be sure to tighten all capscrews to their
specitied torque. When finished with installation, fill the
reservoirs as stated in the Operation and Maintenance
Instruction Manual.

Study SAFETY RULES in the front of this manual thoglo%%hly for the protection of machine and safety of personnel.
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FUEL TANK

1.4.3 FUEL TANK REMOVAL

1.4.3.1.1
Disconnect electrical master switch

A WARNING

Always turn the master switch to the off position
betore cleaning, repairing, servicing or parking the
machine {o prevent injury.

1.4.3.1.2
Drain fuel tank.

A WARNING

Extinguish all smoking materials or open flames
before checking and filling fuel tanks, changing
filters and before opening sediment drain, due to
the presence of flammable fluid.

1.4.3.1.3
Disconnect and tag the two lines from the fuel tank to
the fuel injection pump.

1.4.3.1.4
Disconnect and tag the sensor wire from the top of the
fuel tank.

Study SAFETY RULES in the front of this manual thor?u§1hly for the protection of machine and safety of personnel.
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FUEL TANK

1.43.1.5
Remove the four capscrews and lockwashers that at-
tach the fuel tank filler tube and remove the tube.

1.43.1.6
Cap filler tube opening.

1.43.1.7

Fabricate a support tcol similar to the one shown here
with a floor jack

1.4.3.1.8

Position the floor jack and support tool under the fuei
tank. Remove the six capscrews, lockwashers and
washers that attach the fuel tank to the frame.

& WARNING

When any supporting machine component must
be removed or installed and jacks are used, be
sure the support of the jack at the machine and on
the ground are appropriate to the load to be ap-
plied. Transfer the load to authorized blocking or
jack stand immediately. Do not work on or under
the machine or its components while supported
only on a jack or other lifting device, according to
\ocal or national requirements.

Study SAFETY RULES in the front of this manual thoﬁog%hly for the protection of machine and safety of personnel.
Revised 7/89



FUEL TANK

1.43.1.9

Lower the fuel tank slowly and remove from under
machine. Fuel tank weighs approximately 70 kg (150
[bs).

A WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if pro-
vided. Watch out for people in the vicinity.

1 .4.3.1 .10 d = . i I v“: - %%};yz
Remove fuel level gaugs. _ B . B

1.4.3.1.11
Remove components of fuel filler tube.

1.4.3.2 INSTALLATION

1.43.2.1

Install fuel level gauge. The remaining steps for tank
installation is the reverse of removal. Tighten all cap-
screws to specified torgue.

Study SAFETY RULES in the front of this manual thor$u§§1ly for the protection of machine and safety of personnel,
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FUEL TANK

14222
Connect fuel level sensor wire to top of tank.

1.43.23
Connect fuel lines. Fill tank. Check for leaks.

A DANGER

Extinguish all smoking materials or open flames
before checking and filling fuel tanks, changing

filters and before opening sediment drain, due to
the presence of flammable fluid.

BEE,
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FUEL PUMP
REMOVAL

1.4.4.1 Removal
1.4.4.1.1

Remove engine compariment lower panel

1.441.2
Disconnect fuel shut off solenoid wire.

14413
Disconnect throttle cable

1.4.4.1.4
Disconnect fuel line bracket from side of engine.
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FUEL PUMP
REMOVAL
P 1.4.4.15
o Disconnect fuel lines from pump. Flex lines clear of
pump.

1.4.4.1.6

Remove pump and spacer. Referto 1.4.3.6for re'pair of
injection pump. =

Study SAFETY RULES in the front of this manuai thorlqgé%hly for the protection of machine and safety of personnel.
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FUEL PUMP
INSTALLATION AND TIMING
1.4.4.2 Installation

144.21
! Align the blind tooth on the drive gear with the coupling
and install the pump and spacer.

1.4.4.22
Remove delivery plunger plug from end of pump.

1.44.23

Mount dial indicator P/N 75280774and holder, P/N
75292197 indelivery plunger plug hole. Insure that the
indicator is pre-loaded at least 2 mm (.008 in).

1.4.4.2.4

Rotate engine in the direction of rotation (clockwise) to
bring flywheel timing mark (INIEZ) into view and alined
with the timing pointer. Now move the flywheel counter-
clockwise until the dial indicator stops (i.e. bottom of
plunger stroke) or bottom dead center. Zero the dial
indicator.

Study SAFETY RULES in the front of this manual thor?_u%-nly for the protection of machine and safety of personnei.
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FUEL PUMP
INSTALLATION AND TIMING
1.44.25 A
Rotate the engine counterclockwise another 20° to
remove drive gear backlash. Now rotate the engine in
the direction of rotation to the injection mark (INIEZ).

1.4.4.2.6
Observe that the dial indicator has moved 1 mm.

1.4427

ltthe indicator has not movedto 1 mm, loosenthe pump
capscrews and rotate the pumnp inthe required direction
to bring the indicator to 1 mm. Tighten the capscrews to
specified torque.

1.44.2.8
Attach fuel lines to pump

)

Study SAFETY RULES in the front of this manual thon;‘olé%hly for the protection of machine and safety of personnel.
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Attach throttle cable.

FUEL PUMP
INSTALLATION AND TIMING

14429
Connect fuel line bracket to side of engine.

1.44.210

1.44.2.11
Connect fuel shut off solenoid wire.

1.44.212
Install engine compariment lower panel.

Study SAFETY RULES in the front of this manuat thorjougaghly for the protection of machine and safety of personnel.
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FUEL PUMP

1.44.213

Bleed fuel system by loosening the two bleed screws
at the top of the fuel filters. Stroke the transfer pump
until all air is purged from the fuel lines. Tighten the
bleed screws.

Study SAFETY RULES in the front of this manual tho;loti%hly for the protection of machine and safety of personnel.
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RADIATOR - »

T-85504

1.4.5.1 REMOVAL

1.45.1.1
Disconnect electrical system master switch.

& WARNING

Always turn the master switch 1o the off position
before cleaning, repairing, servicing or parking
the machine to prevent injury.

1.45.1.2
Drain the radiator.

A DANGER

Fluid under pressure - Turn cap or cover slowly to
relieve pressure before removing or uniil pres-
sure has been relieved as coolent may boil over
and cause personal injury.

14513
Remove hood, doors and lower side panels.

14514
Disconnect rear lights. Remove radiator guard.

& WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if pro-
vided. Watch out for people in the vicinity.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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RADIATOR

14515
Remove upper hose from radiator.

1.45.1.6
Disconnect wire to radiator level sensor.

1.451.7
Remove electrical wires from radiator.

D

14518
Remove fan guard.

Study SAFETY RULES in the front of this manual thor‘lout?éﬁly for the protection of machine and safety of personnel,
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RADIATOR

1.45.1.9
Remove capscrew attaching brace to top of radiator.

1.4.5.1.10
Remove lower hose from radiator.

1.4.5.1.11
Cut seai on bottom of radiator so seal will corme off fuel
filler tube.

1.45.1.12
Remove two capscrews attaching bottom of radiator.

Study SAFETY RULES in the front of this manual thorou&;ahly for the protection of machine and safety of personnel.
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RADIATOR

1.45.1.13
Using a suitable hoist and sling, remove radiator.

A WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported by
proper slings and hooks. Use [ifting eyes if pro-
vided. Watch out for people i n the vicinity.

1.45.1.14
Remove fan shroud from radiator.

1.45.1.15
Remove seals and straps. Remove radiator coolant
level sensor and tubes.

1.45.2.1

Installation of the radiator is the reverse of removal.
Tighten all capscrews to their specified torque. Fill the
radiator with specified fluid as described inthe Opera-
tion and Maintenance Instruction Manual.

\J Study SAFETY RULES in the front of this manual thogimag“hly for the protection of machine and safety of personnel.
Revised 7/89 ' '



STARTER & ALTERNATOR

1.4.6.1 STARTER REMOVAL

1.46.1.1
Disconnect electrical system master switch.

A WARNING

Always turn the master switch to the off position
before cleaning, repairing, servicing or parking the
machine to prevent injury.

1.4.6.1.2
Access to starter is through door by left rear wheel.

1.46.1.3
Tag and disconnect wires.

1.46.1.4
Remove attaching capscrews; remove starter. Referto
Manual 73146366 for starter repair.

Installation of the starter is the reverse of removal.
Tighten capscrews to specified torque.

T-85504

3
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STARTER & ALTERNATOR

1.4.6.2 ALTERNATOR REMOQVAL

e

14.6.2.1
Disconnect electrical system master switch.

A WARNING

Always turn the master switch to the off position
betore cleaning, repairing, servicing or parking the
machine to prevent injury.

1.4.6.2.2
Open deor to engine compartment. Remove lower
panel.

1.46.2.3
Tag and disconnect wires from alternator.

14624 .
Remove pivot and adjusting capscrews, Remove alter-
nator. Refer to Manual 73146366 for alternator repair.

Installation of the alternator is the reverse of removal,
Tighten capscrews to specified torque. Apply the cor-
rect iension upon the belt.

J Study SAFETY RULES in the front of this manual thor‘?tl%h]y for the protection of machine and safety of personnel.
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1.4 REPAIR
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1.4 REPAIR

1.4.7 COLD WEATHER STARTING AID 1.4.7.2

(Special Equipment) incorporated in the electrical circuit is a temperature
W sensing device called a thermoguard. The purpose of
the thermoguard is to break the electrical ground

A WARNING connection at a temperature of approximately 27°C

Starting fluid is flammable - Do not puncture or {80°F) so the starting aid cannot be used when the

. . . engine is warm.
burn containers. Follow precautions printed on 9
containers for storage and disposal.

1.4.7.1

Cold weather starting aid is a system of injecting a
measured amount of ether into the engine air intake to
help start the engine in cold climates. The system
consists of a cylinder of ether, a switch, valve, atomizer
and the necessary tubing and wiring.

TO REAR OF
ENGINE BLOCK 15

TO AIR INTAKE

MANIFOLD
COLD WEATHER STARTING AID
1. Switch 7. Atomizer (punch mark on hex 12. Clamp
2. Wire must be "up") ’ 13. Cylinder
3. Wire 8. Wire 14. Gaskst
4, Valve g, Thermoguard 15. Decal
5. Clamp 10. Bracket 16. Elbow
! 6. Tube 11. Tie 17. Fuse (15 amp)
\_) Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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1473

1.4 REPAIR

When troubleshooting the system check for the fol-

lowing:

empty cylinder

damaged gasket

position of atomizer
condifion of electrical circuit
collapsed tubing

1474

Assembly notes:

Install atomizer with punch mark on hex facing
toward air stream. Pupch mark indicates loca
tion of orifice. Torque atomizer to 2.8 Nm (25
Ibs. in) minimum.

Thermoguard must touch engine.

Torque capscrews attaching valve to 15 - 18
Nm (11 - 14 lbs. ft).

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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w 1.5 TOOLS

Tools that can be purchased from Fiatallis

STEP NOQ, PART NO.
1.4.1.51 75292914
Testing 75300820
75300823
1.44.23 75290774
75292197
1.4.6. 75300811

TOOLS

NAME

Load Rotor (2 ton)

Injector Nozzle Tester

Injector Nozzle Connector Kit

Dial Gauge Holder

Fuel Pump Dial Gauge {.01 mm stroke 30 - 50 mm)
Belt Tension Gauge

Tools that can be made to assist in removal or rebuild of components.

STEP NO. NAME

Injector Puller Adaptor

N

— 5/8" NF nut

T T T T O T,

~—M14 x1.5

A A

T-85445
34,5 R
R 876mm >
1.43.1.7 Fuel Tank support tool Ty, I
I
-
T
2,5"
15.3" 64mm
390mm
0.25" X 2.5" STRAP
BmT X 84 mm
2110”
L‘—l 50mm
1.5" X 3" SHAFT .
. 38mm X 76mm T-85450
\_J Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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SPECIFICATIONS

1.6.1 GENERAL

Make......co IVECO
Model........... oo i 8065.05.290
YR e e e Diesel, 4 cycle, naturaily aspirated
FiringOrder............ .. ... v, 1-5-3-6-2-4
Bore ... e e 104 mm (4.094")
Stroke .. ... 115 mm {4.528")
Displacement. -........ ..., 5.9 liter (360 cu. in)
CompressionRatio....................... 17:1
Cylinder Compression Pressure (@250 rpm)
Nomal,...............o it 25.5 - 27.6 bar (370 - 400 psi)
Min.allowable ... .................... 22 bar (320 psi)
Max. variation between cylinders . ... ... 3 bar {43 psi)
Rotation (viewed fromfanend)............ Clockwise
Weight(dry) . ........... ... ... i, 450 kg (1000 Ibs)
Numberof MainBearings . ..............., 7
Valve Clearance (cold)
Intake . ........... 0.25 mm (0.010")
Exhaust................. ... ... ... 0.35 mm (0.014")
Lowldle.......... ... .. ... L 780 - 830 rpm
Highidle ..... et 2700 - 2750 rpm
ConverterStall .................. ... 2530 - 2630 rpm
FulbStall. ... . e e 2000 - 2120 rpm

Exhaust Manifold Temp(at converterstall) ... 641 - 658°C {1185-1218°F)
Intake Manifaid Restriction

NOMMal . ...\t £50 mm H,0 (2.8" H,0) ' C
Max.allowable ...................... 625 mm H,0 (25" H,0}
Injection Timing (static) . .................. §° BTDC £ 1°
/
Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel. k
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SPECIFICATIONS

N 1.6.2 FUEL INJECTION
INJECHON PUIMIP .ocuieiereriarrneeeries e et e e e e e ses e seemenes e sessesssenrasrasessasesessesnens Bosch VE distributor type
Injection HMiNG {STALC) .evce it s 5¢BTDC + 1°
Automatic advance
NOZZIE OPEM PIESSUTE ..cecorrerriereeienerenre e nrersres e cemsensrrst b soneesress e rec e ie , 230 - 238 bar (335 - 3450 psi)
Transfer pump pressure ,

\/l Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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SPECIFICATIONS

1.6.3 DRIVE BELT ADJUSTMENT C

1. New belt - 10 mm (0.4") deflection with a force of 58 - 78 N (13 - 17 {bs)
Used belt - 10 mm (0.4") deflection with a force of 43 - 63 N (10 - 14 lbs)

2. New belt - 10 mm (0.4") deflection with a force of 53 - 71 N (12 - 16 Ibs)
Used belt - 10 mm (0.4") deflection with a force of 41 - 55 N (3-12 Ibs)

i

ALTERNATORWATER
PUMP

:
H

T-85376

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel, Q
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SPECIFICATIONS

1.6.4 TORQUE VALUES

()

Nm Ibs. ft
Fan hub capscrew 160 - 200 118 - 147
Fan capscrews 70 51
Nozzle holder nut 50-70 37-51
Nozzle hold-down nuts 23 17
Muffler capscrews 70 51
Hydraulic tank to frame capscrews 70 51
Flex plate capscrews 18-20 14 -15
Engine mounting bracket to
frame capscrew 294 217
Transmission to engine capscrews
35 mm long 55 40
40 mm long 65-70 48 - 52
1.4.3.1.5 Fuelfiller tube capscrews a3 24
1.4.3.1.8 Fuel tank capscrews 70 51
1.4.5.1.4 Radiator guard to frame capscrews 70 51
1.4.5.1.8 Fan guard capscrews 33 24
1.4.5.1.12 Radiator capscrews 123 80
1.4.6.1.4 Starter capscrews 50 36

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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TORQUES

PARAGRAPH
24.2.10
2.4.2.11
24212
24213
2.4.2.16
24217
24225
24,233
24.2.34
2.4.2.35
24241
24248
24249
24.2.54
2.4.2.55
2.4.2.56
2.4.2.57
2.4.2.58
2.4.2.89
2.4.2.60
24115
241110
2.4.11.11
2.411.29
2.4.11.38
24.11.41

241142

2.6 SPECIFICATIONS

TORQUE
85-70 Nm (47.9-51.6 Ibs.ft.)
65-70 Nm (47.9-51.6 Ibs.ft.)
19-20 Nm (14-14.7 Ibs it.)
19-20 Nm(14-14.7 Ibs.ft)
294 Nm (217 lbs.ft)
508.4 Nm (375 bsft.) -
31.2-33.9 Nm (23-25 lbs.ft.)
66.4 Nm (49 Ibs-.ft.}j

£6.4 Nm (49 Ibs;.ft.)

4550 N (33.2:36.9 s it)

65-70 Nm (47.9:51.6 Ibs ft.)

50-61 Nm (37-45 Ibs.ft)

142.4 Nm (105 Ibs ft.)

32.8 Nm (24 Ibsft.)

70 Nm (51 ibs.ft) '

10.3 Nm(8 Ibs.ft)

70 Nm (51 lbst) *

70 Nm (51 Ibsit) -

32.8 Nm (24 Ibsft.)

70 Nm (51 bst)

31.2-33.9 Nm (2-3-25 Ibs.ft)
78.6-868 Nm (58-64 Ibs.ft)
78.6-86.8 Nrm (58-64 lbs.ft.)
271.2-339.0 Nm (200-250 lost.)
50.2-55.6 Nrm (37-41 Ibs.t.)
123.4-135.6 Nm(91-100 lbs.ft)
271.2-339.0 N (200-:?50 Ibs.ft.)

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.1 GENERAL DESCRIPTION

" FIG.2-1 TRANSMISSION (3/4 Front View)

- 1. Flex Plate

. 2. Suction Screen

. 8. Qutput Shaft
4. Transmission

5. Parking Brake
6. Breather
7. Control Valve

2.1.1 GENERAL

The torque converter and transmission is an integral, 3-
speed unit. It is driven directly from the engine through
a flex plate coupling. The unit contains 5 clutch packs
(forward, reverse, 1st, 2nd and 3rd) and is full power
shift.

- 2 QilCooler Ports
. 3. Torque Converter

FIG. 2-2 TRANSMISSION (3/4 Rear View)
1. Transmission 4. Converter Temperature
Port
5. Parking Brake
6. Charging Ol Pump

. 2.1.2 OPERATION

. The torque converter is a single stage, three element
. (impeller, turbine and reaction member). The impeller
. acts as a centrifugal pump, picking up the oil flow at its

center and discharging the oil from its outer diameter to

~ the turbine. The turbine (output member) discharges

the oil from its center to the reaction member
(sometimes called a guide wheel or stator). The

- réaction member changes the direction of the fluid
. flow, and fluid re-enters the impeller in the direction of
. the impeller flow; this is the oil flow (vortex flow) that is

the means of multiplying torque. .

~

. Study SAFETY RULES ih't__!'_ye front of this manual thoroughly for the protection of machine and safety of personnel.
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2.1 GENERAL DESCRIPTION

During operation, the “"converter" charging pump,
draws oil from the transmission sump, threugh a
removable suction screen, directs the oil through the
pressure regulating valve to the modulating vaive, and
the declutch valve, to the remote mounted full-flow
filter. The larger oil flow is directed to the converter,
through the oil cooler, and to a series of passages to
lubricate the transmission clutches, gears and shafis
before retuming to sump.

The pressure regulating valve maintains pressure m
the control valve to actuate the clutches upon
demand.

The modulating valve is activated when the
forward/reverse lever passes through neutral, or the
declutch valve is activated, allowing a smoothe shift by
momentarily restricting the forward/reverse clutch oil
flow. This prevents shift-shock damage to the power
tra:n components.

The declutch valve is activated when the brake pedal is
depressed {(when valve is in the "on" position) opening
the pressure regulating valve, dumping clutch
pressure which essentially shifts transmission to
neutral {forward or reverse clutches are de-activated).

-

2.1.3 SERIAL NUMBER LOCATION

: The transmission model and serial numbers are located
. on a plate mounted on the bottom, left corner of the
- transmission housing below the parking brake
- assembly, Fig. 2-3.

FIG. 2-3 MODEL AND SERIAL NUMBER

c

Study SAFETY RULES in the front of this manual tharoughly for the protection of machine and safety of parsonnel.

2.2

.



2.2 TROUBLESHOOTING

Troubteshootmg is an aid 1o locating the source of
difficulty in a malfunctioning unit. It is necessary to
consider the torque converter, charging pump,
transmission, oil cooler and connecting lines as a
complete system when searching for the source of
trouble since the proper operation of any unit depends
on the condition of the others. By studying thé
principals of operation, together with data in this
manual, it may be possible to correct any malfunction
which may occur in the system. Troubleshooting
procedure basically consists of two classmcatlons
MECHANICAL and HYDRAULIC.

T A warNING
| Warn all people who may be servicing or workang
around machine before starting engine.

Do not run the engine of this machine in closed areas
without proper ventilation to remove deadly exhaust
gasses.

bbsen/e all start up and shut down procedures ana

“WARNINGS" listed in the operation and].
Qaintenance instruction manual. / .

221 MECHANICAL CHECKS

Prior to checking the hydraulic portion of the system
the following checks should be made.

1. Cheack 1o be sure all control lever linkage is properly
connected and adjusted at all connecting points.

2. Check shift levers and rods for binding or restrictions
in travel that would prevent full engagement. Shift
levers by hand at the control valve. )f full engagement
cannot be obtained, difficulty may be in the control
. cover and valve assembly.

~ 2.2.2 HYDRAULIC CHECKS

Prior to checking the torque converter and

_fransmission pressures and rate of oil flow, the
~ following preliminary checks should be made.

1. Check oil level in the transmission. This shopuld be

" done with the oil temperature at 82.20-83.30C (1800°-
© 2000F). Do NOT check with cold oil. To bring the oil
" temperature 1o this specification it is necessary to
"TESTING

"stall" out the converter (Refer to

~ SYSTEMS" for stall test precedures).

- 2. Transmission pressure may be checked at various

points around the transmission. (Refer to "TESTING

- SYSTEMS" forpressure checking precedures)..

' Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.2 TROUBLESHOOTING

/

N N
SYMPTOM PROBABLE CAUSE TOOLS REQUIRED ‘TEST SOLUTION
Low clutch pressure. 1. Low oillevel 1. Fillto proper level
2. Clutch pressure 2. Clean valve spool and

regulating valve stuck
open

3. Faulty charging pump

4. Broken or worn clutch
shaft or piston sealing rings

5. clutch piston bleed valve
stuck open

housing

3. Replace pump

4. Repair or replace parts as
needed

5. Clean bleed valve
thoroughly

Low conhverter outlet
pressure

1. Low oil level
2. Suction screen plugged

3. Defective oil pump

1. Fill to proper level
2. Clean suction sreen

3. Repair or replace pump

Overheating

1. Worn oil sealing rings

2. Worn oil pump

3. Low oil level

1. Repair or replace paris as
needed

2. Replace pump

3. Fillto proper level

Noisy converier

1. Worn oif pump

2. Worn or damaged
bearings

1. Replace pump

2. A complete overhaul is
necessary to determine
what bearing is faulty

Lack of power

1. Low engine mm at
converter stall

2. Refer to "Qverheating”
and make same checks

1. Correct engine problem

2. Make corrections as
explained in "Overheating"

2-4
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2.3 TESTING SYSTEMS

2.3.1 LINKAGE .

ADJUSTMENT

TRANSMISSION

The shift linkage will need adjustment anytime it is -
suspected that the transmission is not fully engaged

in one range. Overheating of the converter, slippage -
or erratic operation are some of the signs of not fully .
engaging in one range. Inspect linkage for lcose or

broken parts. Adjust the linkage as follows:

1. Put shift lever(1), Fig. 2-4, in the neutral position,
set the parking brake and make certain the
transmission control valve plunger is in the neutral
position.

2. Loosen the locknuts(2) on rod(3) and adjust to the -
desired position. After the desired position is
obtained, tighten the locknuts on both ends of the

rod. '

[ ——————
e

-3. Set the shift lever in 1st gear and check the
control valve plunger, making certain it is in 1st gear
- position {there is a neutral position on this spool and
- must not be confused with the 1st gear position).

-4. Loosen the locknuts(4) on the rod(5) and adjust to
the desired position. After the desired position is
obtained, tighten the locknuts on both ends of the
rod.

5. Pass the shift lever through all gears in forward
and reverse. Observe both plungers on the control
_valve making certain their position corresponds to
‘the position on the shift lever.

FIG.2-4 TRANSMISSION SH!FT LINKAGE

1. Controf lever
2. Locknut

3. Rod

4. Locknut

7-85453

5. Rod
6. Control vaive
7. Linkage assy.
8. Pins

! Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel,



2.3 TESTING SYSTEMS

2.3.2 PARKING BRAKE ADJUSTMENT

The parking brake assembly is a mechanical brake
with internal expanding shoes. The shoeassembly
plate is bolted to a boss at the front of the
transmission housing. The drum is bolted to the fraft -
output flange of the transmission. Adjust the parking
brake as follows:

i; r* A WARNING ————
Ali'frqys'”turn the master switch fo the off position

11| befdre cleaning, repairing,servicing or parking the
machine to prevent injury. :

Brakes.are inoperative when manually released for
servicing. Provision must be made to maintain

; @ntrol of the machine by blocking or other means. /

%
T

Wi

1. Block the fires to preventthe loader from moving.

2. Débonnect the rear drive shaft from the parking

brake flange.

3. Remove the capscrews (6), Fig. 2-5, and.
lockwashers attaching the brake drum (5) to the

flange (4). -

4. Loosen the locknut on the tierod (13), and rotate

the adapter (14) until the lever (2) can be adjusted to

give a 0.25mm (0.010 in.) clearance between the
brake shoes (3) and the brake drum (5).

5. Tighten the locknut on the tierod (13) securing

‘the adapter (14).

6. 'Inétall the - capscrews (6) and lockwashers
‘attaching the brake drum (5) to the flange (4).

7. Install the rear drive shaft to the parking brake

flange..

:8. Check the brake holding ability by parking the
loader on a reasonable grade or incline.

oL T-85454
FIG.2-5 PARKING BRAKE
1. Backing plate 6. Capscrew 11. Capscrew
2. Lever - 7.Q-ring 12. Ball joint
3. Brake shoe 8. Washer 13. Tie rod
4. Flange 9 Nut 14. Adapter
15. Clevis

5. Drum 10. Retum spring

. Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.3 TESTING SYSTEMS

2
3.3 CONVERTER STALL TEST

A stall test should be conducted when the pbWer ‘

package {(engine and transmission) is not performing
satisfactérily. The purpose of the test is to determine

if the transmission is the malfuctioning component. A -
stall test is conducted with the engine running at full -

throttle, and the transmission outputs stalled
Gonduct the converter stall test as follows:

A warNING

areas without proper ventifation to remove deadly
exhaust gasses.

Before moving machine or attachments, be sure
axposed people in the area are clear of the machine.
Walk completely around machine before mounting.
Sound horn.

Observe all start up and shut down procedures and

: Qaintenance instruction manual.

Do not run the engine of this machine in closed

"WARNINGS" listed in the operation and

Do NOCT attempt these checks with cold oil.
NOTE: The stall condition should never

because of the rapid rise in oil temperatura.

-2. Lower the bucket and block the tires securely. Set *

the declutch valve in the "off® position. Apply the
right brake pedal with the left foot. Shift the selector
lever to high forward. Accelerate the engine with the

nght foot, keeping pressure on the right brake pedal -

wnth the left foot.

1. Connect a tachometer of known accuracy to the

engine and bring the transmission o normal .
, operating temperature 82. 20-93.30C (180°-2009F).

be :
maintained for more than 30 seconds af any one time -

3. Accelerate the engine half to three-quaners-.,_ :

throttle. After reaching a stabilized converter-out

temperature of 82.2°C (180°F) minimum, record the |

engine speed. Do NOT let. the convererout
temperature exceed 121°C {2500F).

NOTE: Allow approximately two minutes of neutrali
prevent

operation between stall tests to
overheating. During the two minute period, engine
speed must be maintained (except for

momentary throttle release when shifting to neutral).

the

-RESULTS: Under stall test conditions, a comparison
‘of actual engine speed with the established normal
‘speed for such conditions will indicate if the engine’
‘or transmission is malfunctioning.

‘NOTE: Environmental conditions, such as ambient
-temperature, altitude, engine accessory loss
-varigtions, etc., affect the power input to the
-converter. These conditions may cause the stall
-speed to vary 150rpm from the established normal
-value. When deviation can be attributed to such
-causes, the actual speed can be accepted as normal.

:2.34 FLOW/PRESSURE TEST
PROCEDURES
‘iPl’lOF to checking the torque converter and

itransmission pressures and rate of oil flow, the
following preliminary check should be made.

.Check the ol level in the transmission. This should
‘be done with the oil temperature at 82.20-93.39C
(1809-200°C). Do NOT attempt this check with cold
‘oil. To bring the oil temperature to this specification,
it is necessary to either work the machine or "stall”
-out the converter (see paragraph 2.3.3).

/——— & WARNING ——~
Holding stall speeds for excessive lengths of time will’

~overheat the converter.

‘Do not run the engine of this machine in closed
-areas without proper ventilation to remove deadly
-exhaust gasses.

‘Warn all people who may be servicing or working
-around machine before starting engine.

:Never leave machine unatiended with the engine.

Qning. /

:Check both gauges in the instrument panel for
‘termnperature and pressure. If main pressure is within
_specifications {or if after making repairs to obtain
‘specified main pressure and original trouble stilt
‘exists) check and record all pressures so
comparisons can be made.

~

" Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.3 TESTING SYSTEMS

Pressure gauge connection points for all the system

pressures are indicated in Fig.s 2-7 and 2-8. All

pressure check connections can be made at the

same time. The pressure gauge connected at each
point should have a capacity high enough to check ‘
the desired pressure, but not so high that the exact

pressura is difficult to obtain.

It is suggested that the test kit shown in Fig.2-6, be.
‘used to check the system pressures and flows. The
kit contains eight pressure gauges of various
‘capacities, a 50 gph flow meter, and a tachometer.

Qillines and fittings are furnished with the kit.

FIG. 2-6 PRESSURE GAUGES (TG-100C)

T-82703

C

Study SAFETY RULES in the front of this manual thorougiﬂy for the protection of machine and safety of personnet.
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2.3 TESTING SYSTEMS

CHECK POINT "D"
CONVERTER OUT TEMPERATURE
(SEE SPECIFICATION PAGE)

= CHECK POINT "B"
I _21_CONVERTER INLET
PRESSURE

REMOTE
MOUNTED
FILTER

CHECK POINT "C"
CONVERTER OUT PRESSURE
(SEE SPECIFICATION PAGE}

7-85455

FIG. 2-7 PRESSURE CHECK POINTS

-,

S ; . : ’
Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.3 TESTING SYSTEMS

CHECK POINT "A"
CLUTCH PRESSURE

CHECK POINT "H"
LUBE PRESSURE

_ o T-85456
FIG. 2-8 PRESSURE CHECK POINTS

* Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.3 TESTING SYSTEMS

Although the same pressure readings will result from

individual pressure checks, the sequence of

pressure changes when a direction shift is made may
give the mechanic a little better understanding of the

hydraulic system.

Observe the pressure while the shift is being made
and after the shift has been completed. If the
specified pressures cannot be obtained, the trouble
can be located by checking the individual pressures.

Main pressure check resulis:

parts.

E_ow and erralic pressure. Suction line screen .

clogged. Remove and clean the screen.

Low pressure in one speed clutch or one direction
clutch. Seal leaking in the clutch which has low
pressure. Flow check the clutch to ascertain the ,

problem.

Low pressure in both directions and all speeds.
Failure In main pressure regulator valve. Remove
valve and check pressure regulating springs. If valve -
meets specifications, low pump output may be the

cause. Check pump flow.

Transmission lube pressure check:

Low main pressure Pressure regulating valve set '

too low,

E .Pressure remains at lube when cluich should be

engaged. Check shifter valve for clogged oil -

passages orthe spool is stuck in its bore.

Both pressures within specification in one range but .
low in the other range. Indicates excessive leakage -
in the clutch with low pressures, {operation will be .
sluggish in this range). Remove clutch and replace -
seals. Check flow with {fransmission shift lever in:
neutral and engine at high idle. Be sure the .

transmissicn main pressure is within specifications.

No pressure. Check pump for worn or damaged -

‘Transmission
-results:

_Transmission pump flow check results

‘No flow. Pump worn or damaged. Repair or replace

parts as needed. -

Low flow. Flow meter needle fluctuates during
check. Suction line screen clogged and/or leak in

‘suction line. Remove and clean screen or tighten
‘suction line fittings.

clutch apply flow check

Low flow in both ranges can be caused by low pump

-flow. If pump flow is within specifications, the cause is:
-a restriction in the control valve selector spool,
-Check selector spool for full movement into each
-detent position. Adjust linkage if necessary. Low
flow in one range will be caused by a restriction in the
‘affected shifter valve. Remove the valve and check
.movement of the spoolin the bore.

‘High flow in one clutch. Check affected clutch for
leakage and make necessary repairs.

Converter infout flow check results;

‘Install flowmeter to converter *in" port. Check fiow in
‘3rd forward and 3rd reverse.

Install flowmeter to converter “out” port. Check flow
“in 3rd forward and 3rd reverse.

"Compare "“in" and "out" flows to determine internal
converter preblems.

Transmission lube flow check results:
-Check flow in all three ranges in forward and reverse.

Low flow. Indication of low output by transmission
-pump or leakage some place in system.

It pump flow and transmission clutch apply flow are
“within specificaﬁons regulator valve may be stuck. If.
.regulator vaive is not at fault, leakage is in the torque
‘converter. Disassemble the converter and inspect.
.fordamaged sealrings.

i,High flow. Torque converter and transmission -
_pressure also high. Failure in pressure regulator
“valve. Repair orreplace pars as needed.

j Study SAFETY RULES in the front of this manual.thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
24.1 REMOVAL o (

_ A WARNING ———
r‘Do not work under or near an unblocked or

-unsupported linkage, parts or machine.

iLitt and handle all heavy parts with a lifting device of
‘proper capacity. Be sure parls are supported by

. : . {proper slings and hooks. Use lifting eyes if provided.
B . |-Watch out for people in the vicinity. .

;Always turn the master switch to the off position
before cleaning, repairing, servicing or parking the
@chine to preventinjury. /

2.41.1 - C
Position loader on suitable blocks or jack stands at a

_height of approximately 457.2 mm (18 inches), and
_lowerbucket to ground or blocks.

2412
Install articulation lock bar.

C

- Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR;PBOCEDURES

24.13 -
Turn electrical master switch 1o the "OFF" position. B

2414
Drain transmission fluid.

2415
Drain hydraufictank.

2416
Remove fenders.

A YARNING

When servicing or maintenance requires access to
areas that cannot be reached from the ground, use a:
ladder or step platform that meets local or national
requirements to reach the service point. Perform all
service or maintenance carefully.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

; Remove side access panels.

24.1.8
.Remove left side fadder.

24198
‘Remove right side platform.

024110
- Remove skirting around bottom of cab.

Study SAFETY RULES in the front of this manual thoroughly far the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

™ 24111
- Remove cab corner access panel.

S—

24112
Remove seat and suspension assembly.

24113

Cut and remove two ties from lines from hydraulic
tank. :
24114 Cd &
Disconnect and tag three lines 1o implement. | 7
= hydraulic pump. ‘
| | _
~ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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' 2.4 REPAIR PROCEDURES

2.4.1.15 . (
Disconnect andtag small line from hydraulic valve. - -

24.1.16

Remove two clamps attaching hose from hydraulic
fank to pump.

24117 - C
‘Remove capscrews attaching the implement
hydraulic pump and remove pump. ‘

24118 o
Disconnect and tag two lines from transmission filter. ’
Ao transmission charging pump. A

Study SAFETY RULES in the front of this manual thorouglflly for the protection of machine and safety of personnel.
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2.4 REPAIR:‘PlROCEDU RES

'w 24119 .
. Disconnect and tag two rods from transmission shift
o linkage at the valve.

2.41.20
Remove pins and cotter pins aftaching linkage
assembly to valve.

D T 24121 |

Remove capscrews and washers attaching linkage to
pump and converter housing. ’

241.22 :
Disconnect and remove transmission charging: "
pump. : g
™, ‘
|
p— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

2-17




2.4 REPAIR PROCEDURES

24123 .
‘Remove capscrew and clip that retains transmission
temperature sensor to converter housing,

R

e

24124
Disconnect sensor tube from fitting on heat.
exchanger fube and remove sensor.

24.1.25
‘Disconnect two heat exchanger tubes from torque
-converter.

24.1.26
Remove hose and clamp from banjo fitting at
connector at top of transmission housing. (clutch oil.
returnto sump) : }

i
a

C

© Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.1.27

Disconnect and tag sensor wire to transmission.
dipstick tube.

24.1.28

Remove capscrews that retain dipstick tube and
remove tube.

2.4.1.29

Remove capscrew and clip that retains steermg
cylinder line to transmission housing.

2 4.1.30
Disconnect and tag steering cylinder lines from
cylinders.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.41.31
.Disconnect front drive shaft from parking brake
flange. :

24132
:Disconnect rear drive shaft from rear output flange
.and rear axle and remove drive shaft,

2.4.1.33

‘Disconnect and tag sensor wire at pressure swilch
from top of converter housing. { clutch pressure
‘check point )

2.4.1.34

.Disconnect and remove clutch pressure switch from
tube at top of converter housing. (clutch pressure
.check point)

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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’\ 2.41.35
- Disconnect and remove tube from connector at top .
of converter housing. ( clutch pressure check point )

2.4.1.36
Discennect and remove tube from connector at top .
of transmission housing. (clutch oil return to sump)

D 24137
. Disconnect and remove tube from connector at top’
left of control valve. '

2.4.1.38 _i
Disconnect and tag sensor wires at control valve. -

! Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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24 REPAIR PROCEDURES

24.1.38
-Remove capscrew attaching clip to bracket on frame

hoses aside to gain accessto valve.

2.4.1.40

two springs and two balls that wil drop from the valve
‘assembly.

-

24.1.41
' Disconnect and tag wire to parking brake sensor.

24.1.42
Disconnect parking brake linkage.

in front of transmission control valve, and move.

‘Remove control valve assembly. NOTE: There are:

" Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

’\ ¢ 24143

Install a lifting eye in the tapped hole provided at top,
of housing.

2.4.1.44

Position a hoist and chain through the ¢ab door and
< attach the chain to the litting eye. Transmission
.. weighs approximately 304 kgs. (670 Ibs.).

A wARNING

Lift and handle all heavy parts with a lifting device of

proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if provided.
Watch out for people in the vicinity.

:) . 24145

Place a block between the flywheel housing and the |
rear axle support bracket to support the engine.

e

- N

©t 24148 .
Remove flex plate capscrew access cover from left.
side of flywheel housing.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

24147 :
Remove flywheel timing mark access cover from right.
side of flywheel housing,

24.148

Remove flex plate capscrews by barring the engine.
fo bring holes into alignment with access hole in
flywheel housing.

v

24.1.49 _
‘Remove the eight capscrews and washers attaching
the transmission to right and left mounting brackets.

2.4.150 o
Remove the right side mounting bracket. -

-

C

-

Study SAFETY RULES in the front of this manual thorouglﬁly for the protection of machine and safety of personnel.
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2.4.1.51
Remove capscrews attaching converterto flywheel.

24152
Slowly lower the transmission to the ground resting it
on a palletto be dragged from underneath.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
r . 242 INSTALLATION

2421

‘Attach a lifting eye to the tapped hole provided at the
top of the transmission housing.

2422
‘Slide the transmission under the loader.

2423

Position a hoist through the cab door and lower a-
chain through to the lifting eye on the transmission.
Attach the chain to the lifting eye. :

A wArNING

Lift and handle all heavy parts with a lifting device of
proper capacity. Be sure parts are supported by
Pproper slings and hooks. Use lifting eyes if provided.
Watch outfor people in the vicinity.

2424 ,_
Slowly raise the transmission while scooting the
bottom of the fransmission to position it properly
within the loader.

C

C

40

C

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnal.
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Y 2.4.25
Apply a thin coat of Loctite anti-seize lubricant (FA
part # 75000781) to the impeller cover as shown.

2426

Apply a thin coat of liquid gasket (FA part #
70699262) to the mating surfaces of both the
engine flywheel housing and torque converter
housing. ‘

D U 2427

. Install two guide studs to the engine flywheel
housing, only inthe two holes shown. ‘

2428 |
Install a guide stud into the flex plate on the
transmission.

A

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2429
-Slide transmission over guide studs, taking care not
o damage flex plate, .

24210
Install capscrews attaching converter to engine
flywheel.

24211
Remove two guide studs and install remaining two
capscrews.

124212 :
- Install flex plate capscrews by barring engine to bring
-holes into alignment with access hole in flywheel
-housing. -

e

-

C

C

* Study SAFETY RULES in the front of this manual thorougljly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
™ 24213

/- Remove guide stud and install remaining flex plate
capscrew.

24214
Install flex plate capscrew access cover to left side of
flywheel housing.

:) 24215

fnstali flywheel timing mark access cover to right side’
of flywheel housing.

& WARNING

Use proper tools to bring holes into alignment. "DO
NOT USE FINGERS OR HANDS".

2.4.2.16
Install right side transmission mounting bracket.

Pas

- : Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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24217
-Install the eight capscrews and washers attaching the
transmission to the mounting brackets. Apply a coat

.of Loctite (FA pari# 75000778) to the threads of
each capscrew.

2.4.2.18

.Remove the block that was used to support the(_
-engine between the flywheel housing and the rear
‘axle support bracket. )

24219

' Disconnect and remove the hoist and chain from the
liiting eye on the transmission. t

24220

‘Remove the liting eye from the top of the
-transmission housing.

C

C

Study SAFETY RULES in the front of this manual thoraughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

N 24221
~/ Connect the parking brake linkage.
24222

Connect the wire to the parking brake sensor switch.

) . 24223

Connect steering cylinder lines to cylinders.

24224
= Install new gasket for control valve assembly.

_—y Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel.

2-31



2.4 REPAIR PROCEDURES
r R

| 2422 o (
.+ - . Install control valve assembly.Tighten capscrews Do
o 31.2-33.9 Nm (23-25 Ibs.ft.).

R

24226

Install capscrew attaching clip to bracket on frame in.
front of control valve.

'2.42.27 - C

‘Connect wires to two sensor swiiches on control
valve.

24228 o
Connect tube from clutch cut-off to connector at top
.of control valve.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personne.
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2.4 REPAIR PROCEDURES

_\ 2.4.2.29

/- Connect tube from clutch cut-off te connector at top .
of transmission housing. {Clutch oil return to sump)

2.4.2.30 .
Cannect tube from clutch cut-off to connector at top
of converter housing. (Clutch pressure check point)

D - 24231

Install clutch pressure switch to connector at top of -
transmission housing. (Clutch pressure check point)

24232 ,
Connect wire to clutch pressure switch.

R S ' ' m\

‘ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

24233

Install rear drive shaft to rear output flange and rear
axle,

24234
Install front drive shaft to parking brake flange.

24235

‘Install capscrew and clip that attach steering cylinder
line to front of transmission housing.

24236
{Install transmission dipstick tube.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

™ 2.4237 , ;
A Connect wire to sensor switch on dipstick tube. o K

242238

Connect hose to banjo fitting at top of transmission
housing. (Clutch oil return to sump)

:) 24239
" Install capscrews and washers attaching heat’
exchangertubes {0 converter housing. -

24.2.40 .
Connect sensor tube fo fitting on heat exchanger.
“ tube.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

24241 :
Install capscrew and clip that attach transmission:
Aemperature sensor switch to converter housing.

. 24242
Install new gasket for transmission charging purmp.

'2.4.2.43
"Instail transmission charging pump.

24244 :
‘Install two lines from filter to transmission charging
pump.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

2-36



D

/
e

2.4.245
Install pins and cotter pins attaching shift linkage to

D

2.4 REPAIR PROCEDURES

control valve.

24248
Install capscrews and washers attaching shift ilnkage
1o transmission housing. , )

24.247
install capscrews and washers attaching control rods

to shift linkage.

24248
Install new gasket for implement hydraulic pump.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel
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24.2.49 ‘
Install implement hydraulic pump.

2.4.250
- Connect large hose from hydraulic tank to pump.

12.4.2.51
.Connegct small hose from hydraulic tank to control
‘valve. '

24252
:Connect three lines to implement hydraulic pump.

C

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnael,
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- 2.4.2.53

Install ties as required to secure small line (from}
- hydraulictank to control valve), to tube at pump.

2.4.254
Install seat and suspension assembly.

2.4.2.55
Install caby corner access panel.

2.4.2.56
Install skirting around bottom of cab.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
= 24257
Instalt left side ladder.

24258
iInstall right side platform.

24259
Instali side access panels.

:2.4.2.60
.nstallrear fenders.

~

Study SAFETY RULES in the front of this manual thorougf}tly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

™ 24261
J © Installtransmission drain plug.
5
24262

Install hydraulic tank drain plug.

D 24263

Fill transmission with fluid to proper level.

24264
- Filthydraulic tank with fluid to proper level.

~ ~ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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.2.4.2.65
Remove articulation lock bar.

242866
Turn electrical master switch to the "ON" position.

24267
Remove blocks or jack stands and lower machine to
ground.

Y

i

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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 © 2.4.3 DISASSEMBLY

2.4.3.1
Side view of the 18000 series, 3-speed, long drop:
transmission. -

A wrrNING

bo not work under or near an unblocked or.
unsupported linkage, parts or machine.

2432
Remove pressure regulating valve and charging
pump bolts and stud nuts.

D | 2433

Remove valve and pump assembly.

2434
Remove drive plate mounting screws and washers.

Study SAFETY RULES in the front of this manual thorough[y for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

| 2435
Remove drive plate and backing ring.

&

| 2438
‘Remove impeller cover bore plug retainer ring.

2437 ) C
’ © “Using two small screwdrivers as shown, remove bore
plug.
i P ,
- 2438
5 ‘Through bore plug hole, remove turbine retaining
fing.

Study SAFETY RULES in the front of this manual thoroug_hly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

™ 24389
/- Remove turbine retaining ring.

24.3.10
Remove impeller cover to impeller bolts.

) : 24311
" Hemove impeller cover.
NOTE: Turbine may remain in impelier cover’
bearing and will come off with impeller cover as

shown as follows, '

by 243192 .
t Impeller cover and turbine being removed as an.
i assembly.

— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

—~

~ Study SAFETY RULES in the front of this manual thorougiﬂly for the protection of machine and safety of personnel.

2-46



2.4 REPAIR PROCEDURES

i . 244 REACTION MEMBER & OIL
BAFFLE DISASSEMBLY

2.4.4.1
Remove turhine locating ring.

2.4.4.2
Remove reaction member retaining ring.

:) L2443

Remave reaction member spacer. Remove impeller
and hub assembly, S

2444 .
i Using oil baffle puller holes provided, remove oil
i baffle.
¢ NOTE: Puller tool can be fabricated from the
following diagram.

— ~ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

m7 R . 2445 | (
P comenren wousne + - 100! for removing oil baffle. ; -
, 867 22,0} :g
IS
1024 {26.0] OIL BaFFLE
P50 01— i . -
.:mi 8 s : ’ -
SCREW e
154 [a910) /
16062 [422,4 T T -
. 2448 o
. Oll baffle removed. I

2447 - C

-Remove pump drive idler gear retaining ring.

2,448 o
-Remove idler gear and bearing assembly. !

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.449
Remove pump drive bearing support screw and
lockwasher,

2.4.410
Using a soft hammer, tap pump drive gear and’
bearing support from housing. )

2.4.4.11
Remove gear and bearing assembly from housing.

2.4.4.12
Remove sump screen assembly.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

24413
Retnove control valve bolts and lockwashers.

24414

‘Remove control valve assembly. Use caution not to
Jose detent springs and balls.

2.4.4.15
‘Support converter housing with a chain hoist.

A warniNG

Lift and handle all heavy parts with a lifting device of-
proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if prowded
\Watch out for people in the vicinity.

A

24416

‘Remove all bolts securing transmnssmn to converter
‘housing.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

™ 2.4.417
Separate converter housing from transmission case.
© assembly, .
NOTE: Reverse and 2nd clutch will remain in
converter housing.

2.4.4.18
Usmg spreading type snap ring pliers, spread ears on
the reverse clutch front bearing retaining ring.

g> . 24419
~ Holding snap ring open, pry reverse and 2nd c!utch
assembly from converter housing.

- 2.4.4.20
Remove low clutch rear bearing cap stud nuts and
washers. Remove cap. .

— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

24421 . (
-Remove idler shaft bearing cap stud nuts and -
washers.

24422
‘Remove bearing cap.

24423 C
“Using an impact wrench (if available), if not a flange

retainer bar must be used to hold the companion’
tlange fromturning, loosen output flange nut. '

24424 ,,
:Remove flange nut, washer, o-ring and flange.
.Remove parking brake drum. Remove brake backing

plate bolts and washers. Remove backing plate
.assembly.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of persannel.
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2.4 REPAIR PROCEDURES

™ 24425 :
/- Remove output shaft bearing cap stud nuts and.
washers.
2.4.4.26

Remove output shaft bearing cap. Remove
speedometer drive gear from output shait.

I

2.4.4.27

Remove low clutch, idler shaft and output shaft rear’
bearing locating rings. ‘

2.4.4.28
Remove rear cover bolts and washers.

A warNING —
Lift and handle all heavy parts with a lifting device of

proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if provided.
Watch out for people in the vicinity.

It is unsafe to strike hardened sieel parts with
anything other than a soft iron or non-errous:
hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,’
Ty \etc., to reduce the possibility of injury.

/ Study SAFETY RULES in the front of this manual thorougﬁly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.4.29 - C
\Using pry slots provided, pry cover from transmission
housing. Using a soft hammer, tap on low clutch, idler.

-and output shafts to prevent cover frombinding.

24430
Remove rear cover.

2.4.431 R C

‘Remove low clutch rear bearing retainer ring.

24432 .
Low clutch rear bearing spacer and retaining ring. "

LN Y

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
24433 o
Remove low clutch rear bearing.

2.4.4.34
Remove idler gear and rear bearing as an assembly.

2.44.35
Remove output shaft front flange nut, washer, o-ring -
andflange. :

2.4.4.36
Remove reverse and 2nd clutch pilot bearing.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES o

24437 o (
-Remove 2nd clutch disc hub retainer ring. ; -

2.4.4.38
-Remove disc hub.

2.4.4.39 B C
“Compress ears on 3rd clutch front bearing locating
ring. Remove ring from ring groove. !t is not
‘Recessary to remove ring from cluteh, it will come out

-when clutch is removed.

G 24440 o
T ) . Front bearing locating ring.

~

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4.4.41
Tap low clutch assembly from housing. Ifpossible it is
recommended someone help in this operation to.
prevent the low clutch from dropping out of the case.

2.4 REPAIR PROCEDURES

A WARNING

It is unsafe to strike hardened steel parts with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
gtc., 1o reduce the pessibility of injury.

2.4.4.42

Using contracting type snap nng pliers as shown,
contact 3rd clutch bearing carrier locating ring. Lock
phersto hold ring contracted.

24443 ;
From front of transmission and using a soft bar, tap -
3rd speed clutch assembly from housing. If clutch -
seems difficult to remove, recheck front and rear

snap rings being sure they are clear of the ring
groove.

&\ WARNING

It is unsafe to strike hardened steel parts with

anything other than a soft ron or nonderrous
hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
gtc., to reduce the possibility of injury.

2.4.4.44 .
Remove bearing carrier, bearing and 3rd speed
clutch disc hub.

Study SAFETY RULES in the front of this manuai thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

3 2.4.4.45
Remove 3rd speed clutch assembly.

24446 |
‘Remove output shaft and bearings as an assembly.

12.4.4.47
‘Remove oil sump oil baffle.

2.4.4.48
.Remove forward cluich shaft drive gear retaining ring.

3,
L

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.4.49
w Forward clutch drive gear retaining ring. @ )

24450
Remove forward clutch shait drive gear.

D 2.4.4.51

Tap forward clutch from rear bearing.

~—— & WARNING ———

itis unsafe to strike hardened steel parts with any-
thing other than a soft iron or non-ferrous hammer,
When installing or removing such parts wear safety
glasses with side shields and heavy gloves, etc., to
reduce the possibility of injury.

L _/

2.4452
Remove forward clutch assembly,

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR

PROCEDURES

1

24453
Remove forward clutch piston ring sleeve retainer ring.

2.4.4.54
If piston ring sleeve or forward clutch rear bearing is o
be replaced, tap bearing from rear of housing.

& WARNING

It is unsafe to strike hardened steel parts with
anything other than a soft ironor non-ferrous ham-
mer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
efc., to reduce the possibility of injury.

24455

It the transmission has lost third range, it is possible that
the sleeve has tumed in the transmission case. The
sleeve serves as the oil collector and must be posi-
tioned by the roll pin. If the roll pin should shear or is
damaged, this sleeve can be mispositioned and cut off
oil flow to the clutch.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

Revised 7/89

2-60

-



2.4 REPAIR PROCEDURES

24.5 3RD AND LOW CLUTCH DIS-
ASSEMBLY '

N,

2.4.5.1
Remove low gear and hub, bearing spacer and low
clutch front bearing.

2452
Remove low speed gear bearing.

D - 2453

Remove low gear bearing locating ring.

2454
Remove end plate retainerring.

Sy * Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2458 o
:Turn clutch over. Remove inner and outer clutch
discs. Do not mix low clutch friction discs,
with friction discs in other clutches.

‘Remove clutch piston return spring. A sleeve with a

clutch piston return spring, washer, and retainer ring.
‘Sleeve shown is a common pipe, with a 1-1/2" x 1" .
{39.0mm x 26.0mm) opening. The pipe is 6" x 3-1/4"
X 2-3/4" (155.0mm x 85.0mm x 78.0mm). Cornpress’
'spring retainer washer. Through opening, remove
'spring retainer snap ring. Release tension on spring
retainer. ‘

Remove spring retainer and spring. Turn clutch over:
and tap clutch shaft on a block of wood to remove-
clutch pistan. :

‘portion removed is recommended for removing the'

2458

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

\ . 246 3RD AND LOW CLUTCH
' ASSEMBLY

24.6.1 .
install clutch piston outer seal ring. NOTE: Ring
must be sized before installing in clutch drum. Sizing
is best accomplished by rotating piston while holding
- around object against the new seal ring as shown.
¢ Rotate piston until seal ring is flush with outer
.« diameterof piston.

2.4.8.2

- Install clutch piston inner seal ring and size as .
v described above.

24863

Position piston in low clutch drum as shown. Use
caution as not to damage inner and outer piston”
sealing rings. :

F246.4 ;
" Position piston return spring, spring retainer, and
1 snapringin clutch drum.

I3

NN

~—- * Study SAFETY RULES in the front of this manual thoroughly for the protection of maching and safety of personnel,
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2.4 REPAIR PROCEDURES

2465 :

Compress spring and retainer. Install retainer snap

‘ring.

24686
Install clutch inner bearing locating ring.

2.4.8.7
: Install one steel disc.

i24.868 &
!Install one friction disc. NOTE: The friction discs in
:the low clutch has a higher co-efficient rating than the
triction discs in the other clutches, therefore the
.discs must not be mixed. The low clutch friction disc
‘has a yellow mark of nonsoluble paint on the outer
‘diameter for permanent identification. Alternate stesi

and friction discs until the proper amount of discs

“have been installed. First disc next to the piston is
“steel; last disc installed is friction.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
. 2469 ' r d
/" Install clutch disc end plate.

24.6.10
Install end plate retainer ring.

Y 24811
Install low speed gear inner bearing.

& warniNG j’_

It is unsafe to strike hardened steel parts with
anything other than a soft iron or nonderrous
hammer. When installing or removing such paris wear
safety glasses with side shields and heavy gloves,
etc., to reduce the possibility of injury.

248612 i
Install low speed gear bearing spacer. Do

~ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2 4 REPAIR PROCEDURES

. -~
e . i
TH e

24613 .
Install low clutch driven gear and hub into clutch.
drum, Align splines on clutch hub with internal teeth.
of friction discs. Tap gear into position. Do not force.
this operation. Gear splines must be in full position.
with internal teeth of all friction discs.

A WARNING

It is unsafe to strike hardened steel parts with'
anything other than a soft iron or non-ferrous:
hammer. When installing or removing such paris wear
safety glasses with side shields and heavy gloves
\§lc., to reduce the possibility of injury.

:24.6.14
.Instaltlow speed gear outer bearing.

24.6.15
‘Position low gear front bearing spacer and bearmg
on clutch shait.

2.4.6.16
‘Tap bearing into position.

A wArNING

thammer. When installing or removing such paris wear

‘etc., to reduce the possikility of injury.

It is unsafe to strike hardened steel parts with,
‘anything other than a soft iron or non-ferrous,

'safety glasses with side shields and heavy glovesﬂ

&3

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

N 24.7 FORWARD, REVERSE AND-
-+ . 2ND CLUTCH DISASSEMBLY ‘

2474
Remove clutch shaft piston rings.

2472
Remove front bearing retainer ring.

:)’f 2473 ‘

Remove front bearing.

2474
+ Pry reverse gear from clutch assembly far enough to
use a gear puller. ;

~— : Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2475
Remove gear as shown.
2476

Remove bearing spacer.

2477
‘Remove inner bearing.

. 2478
. ‘Remove end plate retainer ring.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

ﬂ ‘2479

./ Remove endplate.

2.4.7.10
Remove clutch discs,

r

ey

>
i

D 2.4.7.11 R : _ - L
" Refer to procedure shown in paragraph 2.45.7 for @ ' ‘ '
removing return spring retainer ring. Remove ring, -
piston return Belleville spring washers and spacer.
Turn clutch over and tap shaft on a block of wood to
remove clutch piston. Repeat procedure for forward
and 2nd clutch assemblies. NOTE: 2nd clutch will
not have Belleville washers for piston retumn. :

2.4.8 FORWARD, REVERSE AND.
2ND CLUTCH ASSEMBLY .

s

2.4.8.1 .
Install inner and outer clutch piston seal rings. Size
rings as previously explained. Position piston in.
clutch drum. ‘

S

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2482
Instll piston return spring spacer, Belleville spring-
washers and retainer ring.

2483
Install 1st steel disc.

2.4.8.4
“Install one friction disc.

2485

JInstall next stee! disc. Alternate friction and steel
discs until the proper amount of discs are installed..
First disc next to the. piston is steel; last disc installed,
Jistriction.

C

Study SAFETY RULES in the front of this manual thoroug_hly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

™ 24386
/- Installend plate.

v 2487
Install end plate retainer ring.

2488
Installinner clutch driven gear bearing.

o

A WARNING

It is unsafe fo strike hardened steel parts with
anything other than a soft iron or non-ferrous
‘hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
elc., to reduce the possibility of injury.

2.4.89
Install bearing spacer.

— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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: 12.4.8.10

Install clutch driven gear into clutch drum. Align
-splings on clutch gear with internal teeth of friction
discs. Tap gear into position. Do not force this
operation. Gear splines must be in full position with
Jinternal teeth of all friction discs.

A wARNING

It is unsafe to strike hardened steel paris with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts wear
‘safety glasses with side shields and heavy gloves,
etc., to reduce the possibility of injury.

24811
_Install outer bearing.

2.4.812

‘Instalf front bearing. NOTE: Snap ring groove in
front bearing must be up. ‘

24813
“nstall front bearing retainer ring.

C

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of parsonnel.
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2.4 REPAIR PROCEDURES

248.14

Install new clutch shaft piston rings. Grease rings to
center on shaft io facilitate reassembly into
transmission housing. NOTE: 2nd cluich uses a
return spring and not Belleville washers for piston
refurn.

2.4.8.15

Forward clutch will disassemble and reassembie the:
same as the reverse clutch. Install new clutch shaft
piston rings. Grease rings to facilitate reassembly.

2.4.8.18

The 3rd speed clutch will disassemble and
reassemble the same as the low cluich except for the
friction discs. See paragraph 2.4.6.8. Install new
clutch shaft piston rings. '

249 CONVERTER HOUSING DIS-
ASSEMBLY ‘

2.4.9.1
Straighten lockplate tabs from reverse idler -
Capscrews, ’

A wARNING

It is unsafe to strike hardened steel parts with,
anything other than a soft iron or non-ferrous:
hammer. When installing or removing such parts wear:
safety glasses with side shields and heavy gloves,:
etc., 1o reduce the possibility of injury.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2492 |
Remove reverse idler capscrews.

2493
iRemove reverse idler shaft front capscrews.
i
! : 2494
! ‘Remove reverse idler gear and bearing assembly.
I 2495
: ‘Remove forward shaft pilot bearing.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES __

2496
Using spr&ader type snap ring pliers, spread ears on
the turbine shaft bearing snap ring. Tap turbine shaft
from converter housing.

"

A WARNING

It is unsafe to strike hardened steel pans with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
etc., to reduce the possibility of injury.

g

2497

Remove oil sealing ring and turbine shaft bearing .
retainer ring and washer.

D 2498

Attach puller and remove bearing from turbine shatt.

2499 .
Remove reaction member support capscrews.

Study SAFETY RULES in the front of this manuai thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

v %%. L 24940
g ; Tap reaction member support from housing.

2.49.11

sealing ring and sealing ring expander spring.

2.49.12

If reverse clutch piston ring sleeve is to be replaced,
‘remove as shown.

‘Remove bearing from support. Remove support oif

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES

24.10
INSPECTION

A warNING

Always wear safety glasses with side shields when
removing, overhauling, cleaning or testing machine
parts.

CLEANING

Wear safety glasses with side shields or goggles
when using compressed air for cleaning to reduce
the danger of personal injury from flying particles.
Limit pressure to 30 psi {21 Kg/Sq.cm) according to
local or national requirements.

Extreme care must be used to avoid fluid contact with
gkin and inhalation of vapors when using alkali
cleaners.

Never use gasoline solvent or other flammable fluids
to clean element. Use authorized commercial, non-

: %mmable, non-toxic solvents.

2.4.10.1 CLEANING
Clean all

dissolved and parts are thoroughly cleaned.

2.4.10.2 BEARINGS

Remove bearings from cleaning fluid and strike larger’
side of cone flat against a block of wood to dislodge !

solidified particles of lubricant. Immerse again in

cleaning fluid to flush out particles. Repeat above-
operation until bearings are thoroughly clean. Dry
bearings using moisture-free compressed air. Be-
carefull to direct air stream across bearing o avoid-
spinning. Do not spin bearings when drying..
Bearings may be rotated slowly by hand to {acilitate-

drying process.

2.4.10.3 HOUSINGS

Clean interior and exterior of housings, bearing caps,.
etc., thoroughly. Cast parts may be cleaned in hot.

solution tanks with mild alkali solutions providing

these parts do not have ground or polished surfaces.

Parts should remain in solution long enough to he

theroughly cleaned and heated. This will aid in the-

evaporation of the cleaning solution and rinse water.

Parts cleaned in solution tanks must be thoroughly,

rinsed with clean water to remove all traces of alkali.

Cast parts may also be cleaned with a steam cleaner..
parts cleaned must be thoroughly dried
immediately by using moisture-free compressed air
or soft, lintless absorbent wiping rags free of abrasive

All

AND

parts thoroughly using solvent type
cleaning fluid. It is recommended that parts be.
immersed in cleaning fluid and moved up and down_
slowly until all old lubricant and foreign material is

materials such as metal filings, contaminated oil or'
lapping compound.

2.4.10.4 INSPECTION ‘
The importance of carefull and thorough inspection
of all parts cannot be overstressed. Replacement of
all parts showing indications of wear or stress will
eliminate costly and avoidable failures at a later date.

2.4.10.5 BEARINGS

Carefully inspect all rollers, cages and cups for wear,
chipping or nicks to determine fitness of bearings for
further use. Do not replace a bearing cone or cup’
individually without replacing the mating cup or cone’
at the same {ime. After inspection, dip bearings in a’
clean light oil and wrap them in clean lintless cloth or.

- paperto protect them until installed.

24108 OIL GASKETS AND-
RETAINING RINGS

Replacement of spring load oil seals, O-rings, metal
sealing rings, gaskets and snap rings is more
economical when unit is disassembled than
premature overhaul {o replace these pars at a future:
time. Further loss of [ubricant through a worn seal
may result in fallure of other more expensive pans of
the assembly. Sealing members should be handled.
carefully, particularly when being installed. Cutting, .
scratching, or curling under fip of seal, seriously
impairs efficiency. Apply a thin coat of Permatex No..
2 on the outer diameter or the oil seal to assure an oil
tight fit into the retainer. When assembling new metal
type sealing rings, they should be lubricated with a
coat of chassis grease to stabilize rings in their
grooves for ease of assembly of mating members.
Lubricate all O-rings and seals wiih recommended”
type Automatic Transmission Fluid before agsembly.

SEALS,

2.4.10.7 GEARS AND SHAFTS

If magna-flux process is available, use process to
check parts. Examine teeth on all gears carefully for
wear, pitting, chipping, nicks, cracks or scores. If gear:
teeth show spots where case hardening is worn
through or cracked, replace with new gear. Small
nicks may be removed with suitable hone. Inspect
shafts and quills to mgake cerlain they are not
Sprung, bent, or splines twisted, and that shafts are-
true. .

24.10.8 HOUSINGS, COVERS, ETC. _
Inspect housings, covers and bearing caps to be
certain they are thoroughly cleaned and that mating:
surfaces, bearing bores,etc., are free from nicks or.
‘burrs. Check all parts carefully for evidence of cracks:
or condition which would cause subsequent oil ieaks
orfailures. .

Study SAFETY RULES in the front of this manual theroughiy for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.11 ASSEMBLY

N

24.11.1
Install reverse clutch piston ring sleeve in housing.

24112

Install new sealing ring expander spring and oil.
sealing ring on support. Expander spring gap to be.
180° from sealing ring hook joint. Press supporl

bearing into position. NOTE: Bearing part number,
must be up.

24113 ' - C

Position support in converter housing aligning holes

of support with housing. '

24114 o5

Tap support into position.
A wARNING

It is unsafe to strike hardened steel parts with;
anything other than a soft iron or non-ferrous
‘hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,
efc., to reduce the possibility of injury. ‘

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
24115 . | TR
Tighten support bolts 31.2 - 33.9 Nm {23 - 25 Ibs.ft.) o

24.1186
Press turbine shaft bearing into position, Install

bearing washer and retainer ring. Install new turbine
shaft oil sealing ring. ‘

24117 "
Spread ears on turbine shaft retainer ring located in

reaction member supporf. Tap turbine shaft into-
position.

" & waRNING

It is unsafe fo stike hardened steel parts with
anything other than a soft iron or non-errous:
hammer. When installing or removing such parts wear |
safety glasses with side shields and heavy gloves,.
etc., to reduce the possibility of injury. /

24.11.8

Press idler gear bearing on shaft. Install shaft and
bearing in idler gear. Position spacer on shaft, press
bearing on shaft into gear.

)
—

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

24119 : C
Position reverse idler and bearing assembly into -
converter housing. NOTE: Long hub gear out. :

2.4.11.10
Install reverse idler shaft capscrews and lockwashers.
Tighten capscrews 78.6 - 86.8 Nm (58 - 64 bs.ft).

241111 - C

Install bearing retainer plate, lock plate and idler gear .
capscrews. Tighten capscrews 78.6 - 86.8 Nm (58 - .:
64 Ibs.ft.}, Bend lockplate tabs over capscrew heads

Yo prevent loosening.

24.11.12 .

Tap forward clutch shaft rear bearing into bearing. *
bore with bearing snap ring toward front of housing. *
Align roll pin in forward clutch shaft piston ring sleeve. *
with groove in housing. Tap sleeve into position and.
secure with sleeve retainer ring. 5z

It is unsafe to strike hardened stee! parts with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts wear.
‘safety glasses with side shields and heavy gloves,
etc., to reduce the possibility of injury. '

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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241113
Position forward clutch assembly into transmission

housing. Use caution as to not damage forward shaft
piston rings.

24.11.14
Tap c¢lutch assembly into position.

24.11.15
Position forward shaft gear on shatt. . :

1 24.11.16
«  Installgear retainer ring.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

-all friction discs.

241117 o (
Gear retainer ring installed. :

241118 .
M 3rd speed clutch rear bearing carrier was

disassembled, press bearing into carrier against
Iocatlng ring. Secure bearing with retaining ring. Pre
3rd speed clutch disc hub into bearing and secure
with retainer ring. Position disc hub and bearing
‘carrier on 3rd speed clutch.

241119 (_

‘Align splines on disc hub with internal teeth of friction
‘discs in clutch. Do not force this operation. Disc hub
isplines must be in full position with interna! teeth of

2.4.11.20

‘Position the 3rd clutch front bearing Iocating ring on
clutch assembly. Ring will be installed in housing ring.
‘groove later.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

2-82



2.4 REPAIR PROCEDURES

%

™ . 241121

©Using contracting type snap ring pliers as shown,
lock pliers to heold ring contracted. Tap 3rd speed
clutch assembly and bearing carrier into housing until
snap ring groove in housing is aligned with snap ring.
Remove pliers being sure snap ring is in full position
insnap ring graove.

& WARNING

It is unsafe to strike hardened steel pars with
anything other than a soft iron or non-ferrous’
hammer. When installing or removing such parts wear
safety glasses with side shields and heavy gloves,”
gtc., to reduce the possibility of injury. /

o,

Co2411.22
- Position sump oil baffle in housing.

D | 241123

Install output shaft and bearing assembly in housing.

24.11.24 .
From front of housing, install 3rd speed ciutch front:
bearing retainer ring. NOTE: Be certain ring is in full
position in ring groove.

Study SAFETY RULES in the front of this manual thoroughly for the pratection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

24.11.25
Front bearing retaining ring installed.

.24.11.26
iFrom rear of housing, position low speed clutch m
.bearing bore. Tap clutch into position.

A wARNING

It is unsafe to strike hardened steel paris with
anything other than a soft iron or non-ferrous
"hammer. When installing or removing such parts wear
-safely glasses with side shields and heavy gloves,;
: efc., to reduce the possibility of injury. ;

2.4.11.27

‘From front of housing, install 2nd speed clutch disc
hub en low clutch shatt.

12.411.28
-Instalt disc hub retainer ring.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.11.29
Install front output flange, new O-ring, washer and
nut. Tighten nut 271.2 - 339.0 Nm (200 - 250 Ibs.ft.).

2.4.11.30

Position idler shaft and bearing assembly in end of.
3rd speed clutch. NOTE: If special low ratio is
incorporated, the idler shaft will have two gears on it.
{Unit shown is a standard ratio}.

2.4.11.31
Position low clutch rear bearing on shaft, with snap’
ring groove out. '

2.411.32
Tap bearing into position.

A wARNING

It is unsafe to strike hardened steel pars with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts wear’
safety glasses with side shields and heavy gloves,
etc., to reduce the possibility of injury. ‘

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.11.33 o C
CONVENIENT LENGTH ———=] . Low shatt oil sealing ring sizing tool. oo .
——] ’

1

POLISH
R

' mlm: ____O C____z_(rj_ 3 2797 bia.

[T

‘ -/l—"j O—--———— ! — 0.749 |

¥

1

P
% DR. THRU —

241134

Install new oil sealing ring on low clutch shatt.
INOTE: New ring must be sized before installing low
:shaft bearing cap. To facilitate sizing, tool can be
“made from diagram in paragraph 2.4.11.33.

2.4.11.35 C

‘Install low shaft rear bearing spacer.

2.411.36 Loy
‘Install bearing retainer ring. A

‘ e

Study SAFETY RULES in the front of this manual tharoughly for the protection of machine and safety of personnel.
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'w 2.4.11.37

/- Position new gasket and O-ring on rear of,
transmission housing. A thin coat of chassis grease
will hold the gasket and O-ring in place. Install rear
cover. NOTE: Use two aligning studs to faciltate
cover to housing assembly. Tap cover into place
aligning shaft bearings with bearing bores. Remove
studs and install cover belts and lockwashers.

A WARNING

Use proper tools to bring holes into alignment. "DO”
NOT USE FINGERS OR HANDS". '

It is unsafe to strike hardened steel parts with’
anything other than a soft iron or non-errous
hammer. When installing or removing such parts wear-
safety glasses with side shields and heavy gloves,
@., to reduce the possibility of injury. /

) . 241138
- Tighten rear cover bolts 50.2 - 55.6 Nm (37 - 41
Ibs.ft.). E

2.4.11.39 .
install low, idler and output shaft rear bearing locating’
U rings.

~— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PR

OCEDURES

24.11.40
Apply a light coat of Perma-tex No.2 to the outer.

.diameter of the output oif seal. Press seal in bearing. -

cap with lip of seal toward bearing side of bearing.
cap. Position new O-rings on bearing cap. NOTE:
Some units will have a gasket only between the cap
and cover.

24.11:41 ,
Instali lockwashers and stud nuts. Tighten nuts.
123.4-135.6 Nm (91 - 100 Ibs.ft.).

24.11.42 :
|Install output flange, O-ring, washer and flange nut..
Block flange to prevent it from turning. Tighten,
flange nut 271.2 - 339.0 Nm {200 - 250 Ibs.t.). '

12.4.11.43 :
:Posttion new O-ring on idler shaft bearing cap. Instalt
icap on studs and secure with lockwashers and nuts.

FR N

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
24.11.44 .

Install new bearing cap and low cluich pressure port.
O-rings on low shaft bearing cap. Position bearing
cap on low shaft. Install washers and stud nuts.

24.11.45

Tighten low shaft and idler shaft stud nuts 55.6 - 61. 0
Nm{41-45 Ibs.ft.).

24.11.46

Install 2nd speed clutch shaft rear pilot bearing on’
shaft. Position reverse and 2nd speed clutch on disc
hub aligning splines of disc hub with internal teeth of
2nd speed clutch friction discs. Disc hub must be in:
full pesition with friction discs. Do not force this:
operation. )

2.411.47 )
Install new O-rings on front of transmission housing.

A thin coat of chassis grease will hold O-rings in
place.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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24 REPAIR'PROCEDURES

241148
JInstall forward clutch pilot bearing.

2.4.11.49 _
Position new gasket on front of transmission
‘housing. A thin coat of chassis grease will hold
gasket in place. Spread ears on the reverse clutch
Front bearing locating ring. Lock pliers open to hold
‘snap ring open.

2.4.11.50

Position  converter housing  assembly  on
transmission case. Use caution not to disturb
‘housing O-rings or gasket.

A WARNING

Lift and handle all heavy parts with a lifting device of
-proper capacity. Be sure parts are supported by
proper slings and hooks. Use lifting eyes if provided.
Waitch out for peopls in the vicinity. .

241151 ‘
Tap converter housing into place. Use caution as not
o damage reverse cluich front piston ring. Note
‘aligning stud.

(— A w.mumeﬁ

It is unsafe to strike hardened steel parts with;
anything other than a soft iron or non-ferrous
‘hammer. When installing or removing such parts wear.
safety glasses with side shields and heavy gloves,
‘efc., to reduce the possibility of injury.

“‘Use proper tools to bring holes into alignment. "DO
\&OT USE FINGERS OR HANDS". ;

Study SAFETY RULES In the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

—w 24.11.52

. Install a capscrew in the front and one in the rear of
the converter housing and snug up, but do not
tighten. This will hold the converter housing to the
transmission housing. Using a hook type slide
hammer puller as shown, pull the reverse clutch gear
toward the front of the converter housing. This wil
move the reverse and 2nd clutch assembly forward
to align the snap ring groove in the bearing with the
snap ring groove in the housing. Being certain
bearing snap ring is In full position in snap ring
groove, remove pliers, ‘

2.4.11.53
Remove converter housing aligning stud. Install
converter housing and transmission housing’
capscrews. Tighten capscrews 50.2 - 55.6 Nm (37 -
41 |bs.ft.).

) " 241154
- Position new gasket on sump screen, install screen
assembly and tighten screws 13.6 - 20.3 Nm (10 - 15

lbs ft).

2.4.11.55
Install auxillary and chargmg pump drive gear. Snug
capscrew to hold gears in place.

e Study SAFETY RULES in the front of this manuat thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

24.11.56 e
Tighten pump drive gear capscrews 31.2 - 33.9 Nm = “_

(23-25 Ibs t.).

241157
Position pump idler gear and bearing on stub shaft,

'2.411.58 S C

‘Install idler gear bearing locating ring.

241159 _
Apply a light coat of liquid gasket (FA part #
70699262) to oil baffle or counter bore in converter
‘housing. Remove immediately, any excess sealant
that could enter the ol circuit. '

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.11.60

Assemble new oil baffle oil seal in baffle. Position oil
baffle puller screw holes 15° to 300 either side of.
vertical center line. Tap baffle into position until baffie
shoulders in converter housing.

A wArNING

It is unsafe to strike hardened steel parts with
anything other than a soft iron or non-ferrous’
hammer. When installing or removing such parts wear’
safety glasses with side shields and heavy gloves,”
efc., to reduce the possibility of injury. '

2.4.11.61

Install impeller and hub assembly using caution as
not to damage the oil baffle oil seal. NOTE: Use
extreme caution as not to cut, break or unhock the oil
sealing ring on the suppon.

241162

Position reaction member to impeller hub gear-
spacer on the reaction member support. Install
retaining ring. :

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

C

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
2.4.12 CONVERTER ASSEMBLY ' ' ;

24121
Position inner turbine locating ring on shaft. Install
turbine on shaft, :

24122

[f the impeller cover bearing retaining washer or
bearing was replaced, use the following procedure
for reassembly. Heat cover 93° - 1219C (2000 -
2500F). Position snap ring in groove. Piace bearing
retainer washer in cover. While cover is hot, press
bearing into position spreading ears on snap ring at
the same time. Align snap ring groove in bearing with-
snap ring. Release snap ring. Check ring to be-
certain it is in full position in groove. :

24123
Position new O-ring on impeller cover.

24124

install impeller cover assembly on impeller. Use.
caution as not fo damage O-ring. Bearing retainer.
plate must be aligned with the turbine shaft.

A wArRNING

Use proper tools to bring holes into alignment. "DO
NOT USE FINGERS CR HANDS".

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

24,125
Install impelier cover capscrews and washers.
Tighten 11" capscrews 16.3 - 21.6 Nm (12 - 18

lbs ft.). Tighten 12" capscrews 31.2 - 33.9 Nm {23 -
‘251bs.ft.).

24.126
Anstall turbine retainer ring.

24127
‘Turbine retaining ring installed.

. 24128

. .Position new O-ring on impeller cover bore plug.

- Lubricate ring to facilitate assembly. Install plug in
‘COVer. '

Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel.
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24129
Install bore plug retainer ring.

2.412.10 .
Position drive plate and weld nut assenbly on
impeller cover with weld nuts toward cover. Align
intermediate drive plate and backing ring with holes
in impeller cover. NOTE: Two dimples 1800 apart in
backing ring must be out (toward engine flywheel).
Install capscrews and washers. '

A warNING

Use proper tools to bring holes into alignment. "DO
NOT USE FINGERS CR HANDS", y

241211
Tighten drive plate capscrews 31.2 - 33.9 Nm (23 -
25Ibs.ft.).

241212 .
Using a new gasket and O-ring, position charging.
pump assembly on studs. Install washers, nuts and .
capscrews.

2.4 REPAIR PROCEDURES

Lo

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

241213 (f

Tighten capscrews 50.2 - 55.6 Nm (37 - 41 lbs.ft.).
Tighten stud nuts 55.6- 61.0 Nm (41 - 45 Ibs.ft.).

2.4.12.14

1f the contral cover valve spools are to be inspected
“or the spool oil seals changed, remove the vaive
‘spoo! stops as shown and pull spoels out of oil seals.
‘Always replace oil seals if valve spools are removed
for inspection. Sharp edges on valve spool will cut lip
.of oil seal. When replacing oil seal, pick old seal out of
‘housing using caution as not to damage oil seal bore.
Install new seal in control valve. NOTE: When
installing speed and direction selector spools
*through oil seal, use exireme caution as not to cut lip
‘of oil seal.

24.12.15 ' - (:j

‘Position detent balls in housing.

2.4.12.16

‘Position new gasket and detent springs on converter.
‘housing. Install control vaive and valve to housing.
ccapscrews and washers.

A warNING

‘Use proper tools to bring holes into alignment. "DO
NOT USE FINGERS OR HANDS".

c

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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241247
Tighten capscrews, alternately and in  small
.increments, 31.2-33.9 Nm (23 - 25 Ibs ft.).

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
™ 2.4.13 REFERENCE DRAWINGS
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FIG. 2-9 BASIC DESIGN
— Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
2.4.13 REFERENCE DRAWINGS

83
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T-85459

FIG.2-10 CONVERTER GROUP

- Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel. _
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2.4 REPAIR PROCEDURES
™, 24.13 REFERENCE DRAWINGS |

S
-

Legend for Fig. 2-10

1. Gasket
2. O-ring
3. Charging pump assembly
4. Lockwasher
5. Screw
6. Screw
7. Lockwasher
8. Nut
8. Filter assembly (Remote mounted)
10. Screw & lockwasher
11. Bearing lacating ring
12.Pump drive bearing support
13. Bearing retaining ring
14. Pump drive gear bearing
18. Bearing locating ring
16. Pump drive gear
17. Locating ring
18. Retaining ring
19. Pump drive idler gear
20. Idler stub shaft bearing
21. Retaining ring
22. Locating ring
23. loler gear stub sharft
24. Stub shaft lock bafl
25. Baffle ring
26. Turbine shaft & disc hub
27. Turbine shaft bearing
28. Bearing locating washer
29. Retaining ring
30. Piston ring
31. Snap ring
32. Reaction member support
33. Piston ring expander spring
34. Piston ring
35. Stud {12")
36. Stud(117)
37. Oil seal
38. Oil baffle assembly
39. Screw
40. Lockwasher
41. Reverse idler shaft pin
42. Reverse idler shaft

43. Screw

44. Reverse idlergear

45, Reverse idlergear bearing
48. Bearing retaining plate
47. Lock plate

48, Retaining plate screw

49. impeller hub gear bearing
50. Impelfer hub gear

51. Impeller hub O-ring

52. Impelfer

53. Lock tab

54. Screw

55. Reaction member spacer
56, Snapring

&7. Reaction member

58. Notused

59. Snapring

60. Retainer ring

61. Screw & lockwasher

62. Retaining ring

63. Turbine

64. Locating ring

65. Turbine hub bearing

66. Bearing retaining washer
87. O-ring

68. Impelfercover

69. Retaining ring

70. Bore plug O-ring

71. Bore plug

72. Relaining ring

73. Drive plate assembly

74, Drive plate

75. Drive plate backing ring
76. Screw & lockwasher

77. Screw & lockwasher

78. Auxillary pump drive bearing support
79. Retaining ring

80. Pummp drive gear bearing
81. Bearing locating ring

82. Auxillary pump drive gear

- 83. Remote oil filter adapter

— " Study SAFETY RULES in the frant of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.13 REFERENCE DRAWINGS

-~
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S T-85460
FIG. 2-11 CONVERTER & TRANSMISSION HOUSING GROUP

5 Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES

2.4.13 REFERENCE DRAWINGS

Legendfor Fig. 2-11

1. Screw
2. Lockwasher
3. Controlvalve assembly
4. Gasket
5. Detent ball
6. Detentspring
7. Not applicable
8. Breather
9. Converter housing
10. Plug
11. Plug
12. Converter housing sleeve
18. Lockwasher
14. Screw
15. Plug
16. Flug
17. Gasket
18. Screen assembly
18. Housing to case gasket
20. O-ring
21. Tube sleeve
22. O-ring
28. Tube sleeve
24. O-ring

25, Loe speed clutch pressure tube

26. Plug
27. Plug

28. Transmission case assembly

29. Tube sleeve

80. Pressure tube O-ring
31. Rear coverto case gasket
32. Dowel pin

33. Rear cover

34. Screw

35. Lockwasher

36. Plug

37. Plug

38. Plug

39. Fitting

40. Qil bafffe

41. Suction tube clip

42. Serew

43. Lockwasher

44. O-ring

45. Suction tube

46. Lockwasher

47. Screw

48. Clutch lube tube

48. 3rd speed tube

50. O-ring

51. Tube slegve

52. Tube sleeve

53. Dowel pin

54. O-ring

55, 3rd speed pressure plug
56. Dipstick tube

57. Dipstick

.
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| 2.4 REPAIR PROCEDURES -
2.4.13 REFERENCE DRAWINGS o _ -7

FIG. 2-12 GEAR AND'CLUTCH GROUP

T-85461 .

C

" Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
2.4.13 REFERENCE DRAWINGS -

Legend for Fig. 2-12

1. Ring 38. Locatingring 75. Bearing cap stud
2. Retaining ring 38. Bearing - 76. Bearing cap
3 Snapring 40.-Retaining ring 77. Lockwasher
4. Bearing 41. Snapring 78. Nut
5. Bearing 42. Spring retainer 79. Piug
6. Retaining ring 43. Spring 80. O-ring
7. Spacer 44. Low speed clutch 81. Nut
8. Gear & hub assembly 45. ldier shaft & gear 82. Lockwasher
8. Baffle ring 46. Retaining ring 83. Bearing cap
10. Retaining ring 47. Locating ring 84. Bearing cap stud
11. Bearing 48. Bearing 85. O-ring
12. Snap ring 48, Locating ring 86. Retaining ring
13. Belleville washers 50. Locating ring 87. Washer
14. Spacer 51. Bearing carrier 88. Bearing
15. Reverse & 2nd clutch 52 Hub 89. Bearing cap stucl
18. Spring 53. Bafflé ring 80. Lockwasher
17. Spring retainer 54, Bearing 91. Nut
18. Snap ring 55. Snap ring 92. Flange nut
18. Bearing 586. Spring retainer 93. Washer
20. Snap ring 57 Spring = 84. O-ring

21. Baffle ring

58. 3rd speet clutch

95. Quiput flange

22. Hub 58. Locating ring 96. Bearing cap
23. Bore plug 60. Bearing’ 87. Gasket

24. Snapring 61. Retaining ring 98. Oifseal

25. Gear 62. Ring- 99. Bearing

26. Forward clutch 63. Race 100. Spacer

27. Spacer 64. Roll pin - 101. Quiput gear
28. Belleville washers 65. Ring - 102. Spacer

28. Snap ring 66. Retalnerring 103. Output shaft
30. Bearing 67. Sleeve 104. Bearing.

31. Bearing 68. Roll pin . 105. Oilseal

32. Spacer 69. Bearing 106. Output flange
33. Bearing 70. Bearing 107. O-ring

34. Locating ring 71. Washer. 108. Washer

35. Spacer 72. Relaining ring 109. Flange nut
36. Gear & hub assembly 73. Ring .

37. Baffle ring 74. O-ring

2-107
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2.4 REPAIR PROCEDURES
© 2413 REFERENCE DRAWINGS S

FIG. 2-13 CLUTCH PACKS

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
™ 24.13 REFERENCE DRAWINGS |

Legend for Fig. 2-13

1. Snap ring 6. Seal
2. Backing plate 7. Seal
3. Disc (inner) 8. Shaft & drum assembly
4. Disc {outer) ’ 9. Piston
5. Piston - 10. Dise (inner)
! Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel.
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2.4 REPAIR PROCEDURES
2.4.13 REFERENCE DRAWINGS

D!-—1 ' ?

CONTYROL VALVE

MODULATION VALVE

o T-85463
FIG. 2-14 CONTROL VALVE ASSEMBLY

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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2.4 REPAIR PROCEDURES
™y 2.4.13 REFERENCE DRAWINGS o

-

Legendfor Fig. 2-14

1. Actuator assembly
2. Q-ring
3. Spring
4. Retainer pin
5. Piston seal
6. Piston
7. Glydring
8. Speed selector spool
9. Plug
10. Oil seal
11. Plug
12. Housing
13. Detent ball
14. Spring
15. Gasket
16. Spool stop

17. Switch actuating pin

18. Neutral switch

19. Spoolstop

20. Qilseal

21. Forward & reverse spool
22. Declutch spool

23. Spring

24. Modulator housing

25. Accumulator spring (inner)
26. Accurmulator spring (outer)
27. Accumulator valve

28. O-ring

28, Plug

30. Regulator spring

31. Regulator spool

32. Gasket

2-111
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1. Backing plate
2. Actuating lever
3. Shoe & lining
4. Flange

5. Brake drum

6. Lockwasher

7. Screw

2.4 REPAIR PROCEDURES

2.413 REFERENCE DRAWINGS

FiG. 2-15 PAHKING BRAKE GROUP

- 8. Return spring
‘9. Brake shoe
10. Lining

-11. Rivet

.12. Screw

- 13. Lockwasher

T-85454

C
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2.5 TOOL SECTION

Service lools required to perform the repair operations in this manual are listed below. Ordertools from your
FIATALLIS ® dealerunless otherwise noted. :

All other tools are concidered to be standard tools which can be ordered from local tool suppliers.

DESCRIPTION o PART NO.

Transmission mounting stand

‘Snap ring pliers

Impactwrench

Gear and bearing puller

Press

;Pry bar

Mallot & drift

éHoist

Torgue wrench

4to 1 Torque multiplier

Slide hammer ;

Liquid gasket - 70699262
Bolt hole alignment' tool

Gauges & flow meter (TG-100C) - 75294308
Lociite® anti-seize lubricant o 75000781
Guide stud (flex plate to flywheel) o 75297151
Guide stud (converter to flywheel housing) 7 75297152

Converter baffle puller tool < 75296845
Sleeve for removalfinstallation of clutch piston return spring ‘ 75297498

j Study SAFETY RULES in the front of this manual tho'roughiy for the protection of machine and safety of personnel.
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2.6 SPECIFICATIONS

TORQUES (continued)

24.11.45 55.6-61.0 Nm (41-45 Ibs.ft.)

2.4.11.53 50.2-55.6 Nm {37-41 Ibs.ft.)

2.4.11.54 13.6-20.3 Nm (10-15 Ibs.ft.)

2.4.11.58 3.‘" .2-33.9 Nm (23-25 lbsft.)

24125 _ 16.3-21.6 Nm (12-16 Ibs.ft.)

2.4.12.5 | 31.2-33.8 Nm (23-25 Ibs.ft.)

2.4.12.11. 31.2-33.8 Nm (23-25 Ibs.it.)

2.4.12.13 50.2-55.6 Nm (37-41 Ibs.ft.)

241217 55.6-81.0 Nm (41-45 Ibs.t)

2.4.12.17 31.2-33.9 Nm (23-25 Ibs.ft.)

CAPACITIES

PARAGRAPH DESCRIPTION CAPACITY
2.4.2.63 Transmission Fluid 19 Liters {20.08 qgts.)
2.4.264 Hydraulic Oil 60 Liters (63.42 gis.)

SPECIFICATIONS

PARAGRAPH DESCRIPTION . SPECIFICATION
2.4.2.63 Transmission Fluid *MIL-L-2104 C
2.4.2.64 Hydraulic Oil *MIL-L-2104 C

* C3 transmission oil meeting MIL-L-2104 C specifications.

PSl BAR
Main press @ high idle - neutral 184-224 12.7-15.4
Lube press @ high idle - neutral 16-25 1.1-1.7

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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2.6 SPECIFICATIONS
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end, differential and axle shafts.

The planetary wheel end consists of the sun gear,
splined to the axle shaft, three planet gears and the
ring gear, which is held stationary to the hub spindle.
Poweris transferred by means of the axle shaft to the

GENERAL DESCRIPTION

The axle is of the planetary design and can be
divided into three distinct sections: which are: wheel

planet gears to rotate against the stationary ring
gear. The planetary gears riding upon cageless

needle bearings are fixed to the wheel end by pins.

sun gear. The rotation of the sun gear causes the

19

The net resul is that the wheel end turns at a
reduced speed but with more tractive power. A
brake disc, located on the planetary whee!l end,
Jsotates any time the wheel end rotates.
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WHEEL END
Pianet gear coverscrews 3. Planetary Case 12.  Wheelflange
Hub lock nut 4, Planetgear 13.  Tapered rofler bearings
Tire rim stud 5 Ring gear' 14.  Seals
Brake disc mounting screw 6. Thrustwashers 15.  Axle shaft
Caliper mounting screw 7. Retaining ring 16.  Thrust butfon
Spindle to axle housing screw 23 Ring gear hub 17.  Sealshield
Planetary to flange screw 9. Spindle hub 18.  Hubnutlock
. Planetcarrier cover 10. Sungear- 19.  Brake caliper
Planet gear pin 1. Brakedisc

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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GENERAL DESCRIPTION

‘The differential of this axle consists of 2 drive
-member, pinion, and the driven member, ring gear.

_Thering gear is attached to the differential case -meshed ring gear fo the attached differential case. if

_which has four pinion gears within it. The pinion .the machine has equaltraction on both wheel ends,
gears allow one wheelto drive fasterthanthe other.  then both axle shafts, splined to the differential

“An example of such aninstance is turning directions. . :case's side gears, turn atring gear speed. Onthe
The outer wheel must turn faster than the inner -other hand, if unequal traction is encountered, one
wheel. The differential pinions will transmit some .. ‘wheelwill rotate faster than the other because the
torque to the non-slipping wheel in slippery roading . _differential pinions within the case will rotate and

-The pinion gear receives its power from the
-lransmission and transfers that power through its

conditions. ‘cause unequal rotating speeds on the drive gears
' and hence to the axie shafts.
9 10 Cg 16 15 1412 C,4 13 11
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Cq 1  T-85384
DIFFERENTIAL
- Cy  Flange to pinion nut 8o Bearing pre-foad shims 8. Bearing adjuster lock pin
Co  Ringgeardrift screw 1. Flange 10. Bear{ng cap
" C3z  Ring gear mountscrew 2 Cover. " 1. Bearing
C4  Differential case screw 3. Seal | 12.  Differential case
- Cg  Bearing adjustment nut 4, Finion: 13.  Sidegear
Cg  Bearing retainer screw 5.  Bearings = - 14 Piniongear
© C7  Housing to axle case screw 6. Spacer 15.  Thrustwasher
Cg  Bearing cap screw 7. Pinion shank bearing 16.  Spider
~ 81 Piniondepth shims 8. Differentiaf housing

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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TROUBLESHOOTING

SYMPTOM PROBABLE CAUSE TOOLS REQUIRED - TEST _ SOLUTION

Incorrect lubricant or level loa Operator's manual Compare oil with specifications { Check level, fill with correct
low lubricant

Improperly adjusted wheel Examination Adjust bearings
bearings

Damage fo planetary gears Examination - Replace gears
Pinion to ring gearbacklash is Micrometer Check backlash Adjusi backlashto
too low specifications

Poor pattern between pinion Examination Correct pattern
and ring gear

Lubricant Loss Lubricant leaks at planetary Examination Tighten capscrews or reseal
cover cover and capscrews

Lubricant level too high If oil blows from breather, Fill differential fo proper level
check oil level

Excessive foaming of lubricant Examination Drain and {fill with correct
tubricant
Breather plugged Examination Clean breather

Damaged seals Examination Replace

Worn yoke If oil leaks from yoke may be Replace seal oryoke
seals or yoke

Incorrect lubricant orlevel Examination Check level, fill with correct

Overheating

incarrect lubricant
Excessive gear wear Examination Replace gears
Pinion gear assembly adjusted Examination Correct to proper adjustment

too tight in the differential

3-4
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TESTING
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AXLE REMOVAL

599

_NOTE : THE ILLUSTRATIONS IN THIS SECTION
SHOW THE REAR AXLE. THE FRONT AXLE IS )
SIMILAR AND UNLESS OTHERWISE NOTED , THE
'PROCEDURES APPLY TO BOTH. THE MAIN
'DIFFERENCE BETWEEN THE TWO IS THE WAY
“THEY ARE MOUNTED. THE FRONT AXLE IS RIGID
-AND BOLTS DIRECTLY TO THE FRAME. THE
'REAR AXLE OSCILLATES AND IS ATTACHED TO
‘THE FRAME BY TWO SUPPORTS.

‘34141

. Using suitable hoist and sling, raise appropriate end
of machine. Weight is approximately 5000 kg
{11000 Ibs.) :

A WARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure pans are supported
by proper slings and hooks. Use lifting eyes if
provided. Watch out for people in the vicinity.

3412
Position a jack stand under machine that will
support the load.

' A warNiNG
- Whenany supporting machine component must )

be removed orinstalled and jacks are used, be

sure the support of the jack at the machine and

onthe ground are appropriate to the load to be

applied. Transfer the load to authorized blocking

or jack stand immediately. Do not work on ar

.| underthe machine or its components while

i | supported only on a jack or other fifting device,
Qccording 1o local or national requirements.

3.4.1.3
‘Remove fenders.

3-/6
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AXLE REMOVAL

86402

3414

Pasition a suitable hoist and siing to lift wheel and tire
assembly. Standard tire and wheel assembly weighs
approximately 225 kg( 500 Ibs.).

& wARrNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported
by proper slings and hooks. Use lifting eyes if
provided. Watch out for people in the vicinity.

3415

Place awood block between axie housing and frame
on both sides to keep axle from oscillating when
wheel assembly is removed.

st N A

3.41.6
‘Remove wheel nuts.

i 3417
' Remove wheel andtire assembly. Repeat wheel
removal procedure to remove wheel from opposite
side.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE REMOVAL

3.4.18
‘Disconnect U-joint spider from differential yoke.

85407 .
3419

‘Disconnect hose from hydraulic brake tubes. Brake
fiuid will drain out of lines. On rear axle disconnect

{ube hose from each support. '

3.4.1.10
"Posttion floor jack under center of axle assembly.

3.4.1.11
_Remove capscrews and nuts attaching axle housing

axle supports to frame.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE REMOVAL

34.1.12 . ;
Lower axle assembly with floor jack and roll out from o -%% i
under machine. NOTE: The rear axle front support C m—

{ondifferential housing) is not bolted to the
assembly. Therefore handle axle assembily in such a

mannerthat support will not fall. Also be carefulthat
the supports do not swing on the pivots.

3.4.1.13
Place axle assembly on stands for easein

disassembly.

341,14
Install C-clamps on both ends of the axle housing to

keep axle fromrotatingonstand. - -

R N

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE REMOVAL

FRONT AXLE REMOVAL

3.4.1.15

Raise the front end of the loader while keeping the
bucket upon the ground. Block the frontframe
behind the axle.

| A WARNING —————
| When any supporting machine component must

be removed or installed and jacks are used, be
sure the support of the jack at the machine and
onthe ground are appropriate {o the load to be
applied. Transferthe load to authorized blocking
or jack stand immediately. Do not work on or
under the machine or its components while
supported only on a jack or other lifting device,
according to local or national requirements.

Lift and handie all heavy parts with a lifting device

of proper capacity. Be sure parts are supported

by proper slings and hooks. Use lifting eyes if
:Qrovided. Watch out for people in the vicinity. /

3.4.1.16
Remove thelire.

A warninG

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supported
by proper slings and hooks. Use lifting eyes if
provided. Watch out for people in the vicinity.

34117
Remove the front brake line atthe junction above the
differential housing.

" Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE REMOVAL

™ T 84118
! *  Remove the drive shaft.

34.1.19
Place a suitable jack under the differential area of
front axle. Remove axle support bolts.

o ——— 4\ WARNING ———_
~ [ Whenany supporting machine component must

~ be removed orinstalled and jacks are used, be

¢ | surethe suppor of the jack at the machine and

2z | onthe ground are appropriate to the load to be
| applied. Transfer the load to authorized blocking

~ orjack stand immediately. Do not work onor

. underthe machine or its components while

supported only on a jack or other lifting device, ,
_@:ordiﬂg_to local or national requirements. /

) . 34120

Lower axle to the ground.

- Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

N 34.25 .
_/) * Remove inner spacer.
3428

Remove other oscillating member from axle housing.

) . 3427

Remove the two seals from the support. o

3428
Install the support in a shop press.

o

Study SAFETY RULES in the front of this manuat thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.2.9

Press the bushing from the support using the shop
press and a plate 174 mm ( 6.875") in diameter.

és422
- Wheel Ends

34210
- Drain oil from differential housing.

'3.4.2.11
"Drain oil fromwheel ends.

34212
:Remove wheel end cover. Three holes incover are
tapped for pusher screws.

Study SAFETY RULES in the front of this manual thoroug_hly for the protection of machine and safety of personnel.

3-14



\_/

AXLE DISASSEMBLY

3.4.2.13
Remove cover O-ring.

34214
Remove axle thrust button.

3.4.2.15

‘Disconnect hydraulic brake line. .

3.4.2.16
‘Remove brake caliper capscrews. Note location of
‘each capscrew as they are different .

Study SAFETY RULES in the front of this manual thoroughiy for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

34.2.17
- Remove brake caliper.

3.4.2.18

‘Attach a suitable hoist and sling to planet gear
support housing.

A wARNING

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure parts are supparted
by proper slings and hooks. Use lifting eyes if
provided. Watch out for people inthe vicinity.

34219
‘Remove attaching capscrews.

'3.4.2.20
Use pusher screws to separate housing from hub.

-

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

34221
w © Planet gear support housing removed.

86434 :
3.4.2.22 '
‘Remove snap ring holding gear on axle shaft.

:) . 34223

Slide off gear and thrust washer.

i1 34224
* - Remove axle shat.

- Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.2.25
- Remove shap ring holding hub nut locks.

34226
. Remove nut locks.

34227

_ Loosen hub nut. Use tool # 75292224 and a 1"
drive impactwrench.

- 3.4.2.28
: Remove nut.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safaty of personnel.
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AXLE DISASSEMBLY

86441

34.2.29
Support hub flange with a hoist and sling. Remove
hub and ring gear assembly.

A warNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supported by proper slings and hooks. Use
lifting eyes if provided. Watch out for people in
the vicinity.

3.4.2.30 _A i & ‘ i . 86442
Using a screwdriver, remove snap ring fromring
gear.

'

3.4.2.31
{Remove hub.

34232
.Drive off bearing with hammer and cold roll bar.

A WARNING

Itis unsafe to strike hardened steel parts with
anything otherthan a soft iron or non-ferrous
hammer. When installing or removing such
paris wear safety glasses with side shields and
heavy gloves, etc., to reduce the possibility of

injury.

Study SAFETY RULES in the front of this manual thoroug_hly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.2.33
-Remove hubflange.

3.4.2.34
.Remove O-ring.

34.2.35
‘Remove capscrews from brake disc hub.

3.4.2.36
-Remove seal shield

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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AXLE DISASSEMBLY

3.4.237
Remove seal and small bearing.

3.4.2.38
Remove large bearing race and small bearing race.

A waRNING

Itis unsafe to strike hardened steel parts with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such
parts wear safety glasses with side shields and
heavy gloves, etc., to reduce the possibility of
injury.

o 3.4.2.39

;1 It housing end shaft is damaged, remove attaching
capscrews and replace it. Use gasket sealeron
flange when reassembling.

3.4.2.40

It bearing spaceris damaged, it can be removed
with a split bearing puller.

s e
P 5

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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AXLE DISASSEMBLY

3.4.2.41
Mark planet pins, gears,and bores so all parts can
be reassembled in their original position.

3.4.2.42

Position planet gear carrier on wood blocks.Use a
brass drift to drive out planet pins.Note: Bearing
rollers will fall out as pin is removed.Place a shop
cloth under bore to catch rollers.

&\ WARNING

it is unsafe to strike hardened stee! parts with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such
parts wear safety glasses with side shields
and heavy gloves, efc., to reduce the possibil-
ity of injury.

3.4.2.43

Remove gears. No gear can be removed unless
all of them are loose.

Differential

NOTE: To remove differential, both axle shafts must
be pulled out to disengage them from differential side
gears.

3.4.244
Remove wheel end cover. Three bolt holes are
tapped for pusher screws.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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3.4.2.45
\ ~ Remove snapring

3.4.2.46
Remove gear.

:) o 3.4.247
* Remove thrust washer.

[

3.4.2.48

""" Pullaxle shaft free of differential side gear.

AXLE DISASSEMBLY

N

3-23

Study SAFETY RULES in the front of this manual thoroug:hly for the protection of machine and safety of personnel.



AXLE DISASSEMBLY

86461 _ _ - 3.4.2.49
] s :Loosen brake line connections and clamping
L£apSCrews.
. 34250
.Remove brake line.
'3.4.2.51
‘Remmove differential from axle housing.
A warNiNG

Lift and handle all heavy paris with a lifting
device of proper capacity. Be sure paris are
supporied by proper slings and hooks. Use
lifting eyes if provided. Watch out for people in
the vicinity.

3.4.2.52
iBok differential upside down on axle housing to
‘hold it for disassembly.

Study SAFETY RULES in the front of this manual thoraughty for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

34.253 . - 85465
Remove diiferential carrier bearing cap capscrews.

3.4.254

Remove differential bearing caps. One capis
marked with a punch so caps canbe reassembled
in their original position.

A wARNING

Itis unsafe to strike hardened stes! parts with
anything otherthan a softiron or non-ferrous
hammer. When installing or removing such
parts wear safety glasses with side shields and
heavy gloves, etc., to reduce the possibility of
injury.

3.4.255
Drive spring pin flush with inner surface of cap.

3.4.2.56
Remove bevel pinion shank bearing support
capscrews

Study SAFETY RULES in the front of this manual thorougiﬂy for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.257

Using pusher screws, loosen pinion bearing
support.

mo . 34258
o Lift differential case assembly.Remove ring nuts

and bearing races. Mark pieces so they can be
reassembled in their original position.

& WARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supported by proper sfings and hooks. Use
liting eyes if provided. Watch out for peaple in’
the vicinity.

86471 3.4.2.59
Remove differential case assembly and pinion

bearing support.

3.4.2.60

Using a suitable hoist and sling, fift carrier out of
axle housing and position on bench.

& WARNING

Lift and handle all heavy parts with a lifting

device of proper capacity. Be sure paris are
supported by proper slings and hooks. Use
lifting eyes if provided. Watch out for people in
the vicinity.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.2.61
Remove bevel gear deflection screw.

3.4.262

Make a lock screw according to specificication in
Section 3.5. Install a capscrew to engage and lock
pinion. Capscrew must have approximately
100mm(4") of thread. Taper end of capscrew so
threads are not damaged when contacting pinion
teeth.

3.4.283
Make sure capscrew securely engages pinion
teeth.

3.4.264
Pry out stake indentations on pinion nut.

86473

Study SAFETY RULES in the front of this manual tharoughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

3.4.2.65
-Remove pinion nut and washer. (

3.4.2.66

-Remove yoke and seal guard. Remove pinion
. helding screw.

3.4.2.67 \ (

Tap end of pinion with a brass hammer to loosen it.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and saféty of personnel.
| 3-28



AXLE DISASSEMBLY

3.4.2.68
Remove pinion, inner bearing, spacer and shims.

3.4.2.69
Remove seal.

FANEN

3.4.2.70
Remove outer bearing.

L 34271
“. Remove inner bearing race and shim,

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
3-29



AXLE DISASSEMBLY

34272
Remove outerbearing race.

3.4.273
Pinion shaft disassembled.

34274

‘Remove stake indentations at pinion shank
‘bearing race.

34275
‘Use a split bearing puller to remove pinion shank
‘bearing race.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

T . Be48
=~ 34.2.76 . - ' S
( ) - Use asplitbearing puller to remove inner bearing.

' : 36469

3.4.2.77

Mark case halves so they can be reassembled in
their original position.

; Co ) ' " saie0 |
) . 34278 i "

Remove capscrews.

3.4.2.79
Separate the case halves.

— Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

13.4.2.80
. Remove side gear.

34281

Remove pinion gears, thrust washers, and cross
“shaft.

‘34282
" Remove otherside gear.

'3.4.2.83
_Remove bearings from case halves with a split
“bearing puller.

Stugy SAFETY RULES in the front of this manual thorough!y for the protection of machine and safety of personnel.
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AXLE DISASSEMBLY

86497

3.4.2.84
3 - Secure bevel gearinvise that has soft jaws.
- © Remove capscrews holding gearto case.

3.4.2.86
Remove cotter pin. Remove washer and pin.

O ) _ 6490
) . 3.4.287 : WYY e e o \

Remove bearing.

— ' Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

3431
. Install bearing.

WARNING

itis unsafe to strike hardened steel parts with
anything other than a soft iron or non-ferrous
hammer. When installing or removing such parts
wear safety glasses with side shields and heavy

gloves, etc., to reduce the possibility of injury.

3432
Install retaining washer and pin. install cotter pin.

‘3.4.3.3
"Heat differential bearings to 121°C (250°F) and
installon case.

34534

Install bevel gear on case. Tighten capscrews 1o
. specified torque.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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AXLE ASSEMBLY

3.4.35
Install pinicn gears, side gears and cross shaft, and
thrust washers.

34386
Match up marks and install case half. Tighten
capscrews to specified torque.

3.4.37
Heat pinion shank bearing race to 121°C (250°F);
install on pinion.

i 3438

-

Stake bearing race inthree places.

»

86503

Study SAFETY RULES in the front of this manual thorougiﬂy for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

13439
. Heat inner bearing to 121°C (250°F); instafl on
. pinion,

3.4.3.10
Installinner bearing race (without shimy.

3.4.3.11
"Set pinion in carrier so inner bearing is seated on
race.Measure from cartier leg to end of pinion,
-Subtract thickness of bar. Record measurement.

- Example: 94.03 mm (3.702")

P

REVIR g

3.4.3.12
‘Measure O. D. of differential carrier bearing race.
 Divide measurement by 2 ; add result to

.measurement in step above.

 Example: 125.00 mmy/2 = 62.5 mm
194.03+62.5= 15653 mm

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

3.4.3.13

Measure from carrier leg to bottom of carrier race
bore. Subtract thickness of bar. Micrometer stem
must be pointed or have a ball end in order to
measure accurately. Subtract figure from total in
step above.

Example: 62.52 mm 156.53-62.52=94.01 mm

3.43.14
The nominal value is 90 mm. Subtract that from
total in step above.

Example: 94.01-80.00=4.01 mm

34.3.15

‘A correction factor expressed intenths of a
-millimeter is etched on end of pinion. Add or
-8ubtract that figure from total in step above.

Example: xxx +4 means add 0.4 mm. 4.01+0.4=
4.41mm

3.4.3.16

The sum of all computations above is the thickness
of shim required te position pinion. Round figure

to the nearest 0.1 mm.

Example: 4.41 rounded = 4.4 mm.

ags12

86514

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

3.4.3.17
Remove inner bearing race.

3.4.3.18
Install pinion positioning shim determined in
previous steps and reinstall inner bearing race.

PINION BEARING PRELOAD

34.3.19
Install outer bearing race.

A wArNING

Itis unsafe to strike hardened steel parts with
anything otherthan a sctt iron or non-ferrous
hammer. When installing or removing such parts
wear safety glasses with side shields and heavy
gloves, efc., to reduce the possibility of injury.

3.4.3.20
Install spacer on pinion.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

34321 - 86519

‘Install preload adjusting shims. Start with a pack the
'same thickness as the original pack.

86520

34322

Set pinion assembly in carrier. Block in position.
Heat outer bearing to 121°C (250°F) and install on
Ppinion.

3.4.3.23
‘Install capscrew in drift screw hole to lock pinion.

3.43.24
Lubricate lip of seal .

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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AXLE ASSEMBLY

34325 o (
Install seal. .

86523

3.43.26
Installyoke.

3.43.07 - (

Install washer and nut. Tighten nut to specified
lorque.

:3.4.3.28

. Checkrolling torque on pinion bearings. If not

~within specifications add or remove shims until
specified torque is obtained.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

3.4.3.29 . b
Stake nut in two places. '

A warNING

It is unsafe to strike hardened steel parts with
anything other than a soft iron or non-ferrous
hammer. When installing or remaving such parts
wear safety glasses with side shields and heavy
gloves, etc., to reduce the possibiity of injury.

ASSEMBLE DIFFERENTIAL CASE
TO CARRIER

3.4.3.30
Using a suitable hoist and sling, place differential
case on carrier.

A wARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supparted by proper slings and hooks. Use
litting eyes if provided. Watch out for people in
the vicinity.

3.4.3.31

Install pinion shank bearing support while lowering
case. Tighten capscrews to specified torque. Install
bearing caps and tighten the capscrews untilthe
capscrews are snug. Install the spanner nuts being
sure the nuts are not cross threaded.

3.4.3.32

Place adial indicator on the back side of the ring
gear. Tighten the two spanner nuts evenly as the
ring gear is shifted to the right and left by using a pry
bar. Acquire zero end play on the differential
bearings.

Study SAFETY RULES in the front of this manual tharoughly for the protection of machine and safety of pe
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AXLE ASSEMBLY

BE531

3.4.3.33

Check ring gear backlash by placmg the dial
indicator perpendicular to the outerface of one
ring gear tooth about 5 mm (.25 in) fromthe tooth's
outer edge. To adjust backlash, loosen one
spanner nut and tighten the opposite nut the

same amount to change the backlash
‘measurement. Repeat the measurement inthree
places.

3.4.3.34

Tighten both spanner nuts to the specified torque
.using the too! shown. Tighten one nut a small
amount and then the othernut a like amount. Do
nottighten one nut only as the backlash will be
altered.

Tooldimensions are. 1/4"barstock 5 "long with
a3/4" nut welded in center.

3.4.3.35
‘Check backlash once again to make sure backlash
was not altered during spanner nut tightening.

34336
-Install roll pins through the bearing cap to lock the
_Spanner nuts.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnei.
3-42



AXLE ASSEMBLY

86535 -

3.4.3.37
Tighten bearing cap capscrews to specified torque.

34.3.38
Coat axle housing with gasket material 70699262,

3.4.3.39
Install differential into axle housing. T

T 3.4.3.40
Tighten capscrews to specified torque.

Study SAFETY RULES in the front of this manual thorougﬁly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

34341
Install bevel gear deflection screw.

34342

Screw intill deflection screw touches bevel gear,
then back off 1/4 turn holding screw while
tightening lock nut.

3.43.43
" Install bearing races in wheel hub flange. Lubricate
beariong roliers with specified oil.

3.43.44
Install bearing cone; install seal. Pack lips of seal
with grease. ‘

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

™, 3.4.3.45 ’ masia
‘Install brake disc and seal shield. o

34346
Install capscrews and tighten them to specified
torgue.

) . 34347

Install O-ring.

- 34348

i Using a suitable hoist and sling, install wheel hub
flange. Flange must be supported until ing gear hub
is installed.

£ wARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supported by proper slings and hocks. Use
litting eyes i provided. Watch out for people in
the vicinity.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

88547

.3.4.3.49
‘Heat bearingto 121 °C (250°F) and install.

3.43.50
Assemble ring gear and hub; install snap ring.

3.4.3.51
Install ring gear hub.

34352
Install ring gear hub retaining nut.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of perscnnel.
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3.4.3.53

Tighten nut to low limit of specified torque. Use
tool P/N 75292224. Rotate flange as nut is
tightened. Try to install locks. if locks will not fit
tighten nut as needed fo install locks. Do not
exceed the high limit of torque specification.

3.4.354
Install locks and snap ring.

Planet carrier

3.4.3.55
Place all three gears inside canier.

3.4.356
Place planet gear carrier on two blocks.

AXLE ASSEMBLY

B&551

865853

Study SAFETY RULES in the front of this manual tharoughly far the protection of machine and safety of personnel.
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AXLE ASSEMBLY

34357
Grease rollers and place on shaft.

34358
Place thrust washers on either side of the planet
~gears and lign holes.

"3.4.3.59
" Place greased shaft and rollers through housing,
- washers and gear with a slight rotating motion.

. .8.43.60
- Turn pins so they can be aligned with locking plate.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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' 3.4.3.64

BN

AXLE ASSEMBLY

3.4.3.61
Using a suitable hoist and sling, install planet gear
carrier. Notch cast in flange must line up with notch

inwheel hub flange.Planet gear teeth must be
lined up with teeth In ring gear.

& wARNING

. Lift and handle all heavy parts with a lifting device

. of proper capacity. Be sure parts are supported

. by proper slings and hooks. Use lifting eyes if
provided. Watch out for people in the vicinity.

3.4.3.62

Install retaining capscrews. Tighten to specified
torque.

3.4.3.63
Install axle shaft.

Install thrust washer.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
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AXLE ASSEMBLY

.3.4.3.65
_Install sun gear on axle shaft.

134366
Install snap ring.

13.43.67
iGrease and Install O-ring..

3.43.68
.Install new thrust button.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel,
3-50



R

AXLE ASSEMBLY

3.4.3.69
* Make sure planet pins are positioned correctly.

. 34371
Coat capscrews with liquid gasket #70699262.
Tighten capscrews to specified torque.

P

34372
" Install brake caliper assembly.

8B5E7

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of p
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AXLE ASSEMBLY

8557

:3.4.3.73
Coat capscrews with thread lock#
75000776(loctite 262) . Shoulder capscrew goes

into the larger hole {Top on front axle, bottom on
rear axle).

34374
‘Tighten capscrews to specified torque.

34375
*Install brake line to axle assembly.

134376

. Install bushing in axle support using a shop press
. and aplate 174 mm (6.875") in diameter.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

=~ 34.3.77

) ) Install seals.
AXLE SUPPORTS
3.4.3.78

Grease lips of seals infront support; install support.

) 34379

Install thrust ring.

34380

- Greaselips of seal. Using a suitable hoist and sling,
install support. Keep hoist attached while
performing the measuring steps.

A WARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supponted by proper slings and hooks. Use
lifting eyes if provided. Watch out for people in
the vicinity.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

-3.4.3.81
. Install cuter thrust ring.

50 _
3.4.3.82
Temporarily clamp support to axle.

"3.4.3.83
- Measure from bolt circle face to thrust ring.
' Dimension A.

- Example: 2.4 mm (0.095")

3.4384
-Measure depth of counterbore in retaining cover
flange. Dimension B.

Example: 5.1 mm (0.201")

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE ASSEMBLY

3.4.3.85

Subtract Afrom B. Round offthe numberto the
next higher 1/2 mm.

Example:5.1-2.4=2.7mm
(0.201- 0.095=0.106")

3.4.3.86

Make up a shim pack equal to rounded off figure.

Example: 2.7 mmrounded off= 3.0 mm

(0.106" rounded off = 0.118"

34387
Install shims and retaining cover.

3.4.3.88
Install capscrews. Tighten to specified torque.

86584

P

Study SAFETY RULES in the front of this manual thoraughly for the protection of machine and safety of personnel.
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AXLE INSTALLATION

3.44.1
Position axle assembly on afloor jack. Roll
-assembly in position under machine.

A WARNING —
r When any supporting machine component

must be removed or installed and jacks are
used, be sure the support of the jack at the
machine and on the ground are appropriate to
the load to be applied. Transferthe load to
authorized blocking or jack stand immediately.
Do not work on or under the machine or its
components while supported only on a jack or
other lifting device, according to local or

ational requirements. /

3442

‘Raise axle until it contacts frame. Use abarto fine
.up bott holes and to guide dowel pins into their

-holes.
| A warniNG

Lift and handle all heavy parts with a lifting device
of proper capacity. Be sure paris are supported
by proper slings and hooks. Use lifting eyes if
provided. Watch out for people in the vicinity.

Use proper tools to bring holes into alignment.
' (DO NOT USE FINGERS OR HANDS™.

'3.4.4.3
‘Install capscrews and nuts.

3.44.4
. Tighten capscrews to specified torque.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
3-56



_‘\

Tk

EES

At

N

R

AXLE INSTALLATION

3.445

Connect grease lines 1o supports. Connect brake
line.

3446

Connect U-joint. Coat capscrews with thread lock
#75000776 (Loctite 262). Tighten capscrews to
specified torque.

3.44.7

Using a suitable hoist and sling, install whee!
assembly. Standard tire and wheel weighs
approximately 225 kg(500 Ibs.)Tighten nuts to
nearfinal torque.

A wARNING

Lift and handle all heavy parts with a lifting
device of proper capacity. Be sure parts are
supported by proper slings and hooks. Use
lifting eyes if provided. Watch out for people in
1he vicinity.

3448
Raise rear of machine and remove stand. Lower
machine to ground.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE INSTALLATION

3449
. Tighten whee! nuts to specified torque.

13.44.10
Fill axle housing with lubricant specified in the
Operations and Maintenance Instruction Manual.

"34.4.11 _
' Fill wheel ends with lubricant specified in the-
- Operations and Maintenance Instruction Manual.

34.4.12
' Grease both supports.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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AXLE INSTALLATION

66558
34.4.13 o A 3
Bleed brakes. See brake section.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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Step #
3.4.2.27
3.4.3.53
3.4.3.28
3434
3436
3.4.3.21
34337
3.4.340
3.4.3.62
34371
3.4.3.88
3448
3.4.2.39
3.4.3.27
3.4.3.46
3.4.3.53
3.43.74
3444
3.4.49
3429
3.4.3.76
3.4.3.77
3.4.2.40
34275
34.276
3.4.283
3.4.33
3.4.37
3.4.39
3.43.22
3.4.3.49

3.4.2.62
34.3.23

34334

3.5 TOOLS THAT CAN BE'PURCHASED FROM FIATALLIS

Part # * Name
75282224 Ring gear hub nut spanner
75202224 - Ring gear hub nut spanner
75300024 © Torgue wrench, 3/8" drive, 150 in. Ibs.
75300379 Tarque wrench, 1/2" drive, 250 fi. Ibs.
75300379 -~ Torque wrench, 1/2" drive, 250 ft. |bs.
75300379 - Taerque wrench, 1/2" drive, 250 ft. Ibs.
75300379 Torque wrench, 1/2" drive, 250 ft. ibs.
75300379 - Torque wrench, 1/2" drive, 250 ft. ibs.
75300379 - Torque wrench, 1/2" drive, 250 ft. Ibs.
75300379 - Torque wrench, 1/2" drive, 250 ft. ibs.
75300379 Torque wrench, 1/2" drive, 250 ft. 1bs.
75300379 -+ Torque wrench, 1/2" drive, 250 fi. Ibs.
75300810 -~ Torgue wrench, 3/4" drive, 800 ft. Ibs.
75300810 - - Torgue wrench, 3/4" drive, 600 ft. ibs.
75300810 Torque wrench, 3/4" drive, 800 f. Ibs.
75300810 - Torque wrench, 3/4" drive, 600 fi. Ibs.
75300810 Torque wrench, 3/4" drive, 800 ft. Ibs.
75300810 - Torque wrench, 3/4" drive, 600 fi. ibs.
75300810 - Torque wrench, 3/4" drive, 600 fi. Ibs.
75300850 + Master bearing and seal driver set
75300850 - - Master bearing and seal driver set
75300850 Master bearing and seal driver set
75300882 - - Ram set, 17 1/2 ton, shop use
75300882 - Ram set, 17 1/2 ton, shop use
75300882 - Ram set, 17 1/2 ton, shop use
75300882 - Ram set, 17 1/2 ton, shop use
75300832 - Bearing heater, 110 volt
75300932 Bearing heater, 110 volt
75300832 . Bearing heater, 110 volt
75300932 - Béaring heater, 110 volt
75300932 - - Bearing heater, 110 vol{

Tools that can be made to assist in rebuild of the components

- Pinion holding screw (20 x 1.5 x 110 mm). Can use
- capscrew 15890131, Cut additional threads and taper
- end.

| 90 mm I

. [ ]
E Hn A IRO00aaa000GHI e

" Spanner nut tool

6mm (1/4") squere 19 mm (314" nut welded

bar stock \ /in center of bar
= .
‘ —
— 127 1 '
5m

Study SAFETY RULES in the front of this manual thoroughlyfor the protection of machine and safety of personnel.
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3.6.1 PLANETARY WHEEL END
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3.6.1

PLANETARY WHEEL END

ITEM STEP # NAME TORQUE
NM FTiBS
A 3.4.3.62 PFlanet carrier capscrews 33 24
B 3.4.3.71  Wheel end cover capscrews 33 24
C 3.4.353 Ring gear hub nut 700-1000 515-735
D 3449  Wheelnuts 580 - 620 430 - 465
E 3.4.3.46 Brake disc capscrews 6800 440
F 3.4.2.3%8 End shaft capscrews 430 315
G 3.4.3.74  Brake caliper capscrews 530 - 570 390 - 420
DIMENSIONS
ITEM NAME mm in.
H Planet pin O. D. (large end) 62.98 - 63.0 2.479 - 2.480
Carrier bore 63.0 - 63.03 2.480 -2.481
] Planet pin O. D. (small end) 34.99-35.0 1.3775-1.378
Carrier bore 35.0 - 35.025 1.378-1.379
J Thrust washer thickness 1.47-1.53 0.058 - 0.060
K Planet gear bore 45,01 - 45.025 1.772-1.7726
L Thrust button thickness 10.45 - 10.55 0.411-0.415
M Bearing cup Q. D. 170.0 - 170.025 6.693 - 6.694
Wheel hub flange bore 169.91 - 169.85 6.689 - 6.691
N Bearing cone I. D. 110.0 - 110.025 4.331-4.3317
Wheel hub O. D. 110.013 - 110.035 4.3312 - 4.3321
O End shaft O. D, 99.97 - 99.99 3.9358 - 3.9366
Bearing cone I. D. 100.0 - 100.025  3.937-3.938
P Wheel hub flange bore 149.01-14595  5.902-59035
Bearing cup Q. D, 150.0 - 150.025 5.9055 - 59065
Q Brake disc thickness 218-22.2 0.858 - 0.874
Minimum thickness 20.0 0.787 :
R Sun gear thrust washer 2.95-3.05 0.116-0.120
Tire Air Pressure
PSI BAR
15.5x25 55 3.8
35 2.5

17.5x 25

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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3.6.2 DIFFERENTIAL
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3.6.2 DIFFERENTIAL
ITEM STEP # NAME
A 3.4.3.37 Bearing cap capscrews
B 3.436 Differential case capscrews
C 3.4.3.34 Spannernut
D 3.4.3.40 Mounting capscrews
E 3.4.3.31 Pinion shank bearing support
F 3.4.3.27 Pinion nut
G 3.434  Bevel gear capscraws
DIMENSIONS
[TEM STEP# NAME
H 3.4.3.16  Pinion depth shims available
3.4.3.14 Nominal distance from end of pinion
to center of differential gears
| 3.4.3.21  Pinion bearing adjusting shims available
3.43.28  Pinion bearing rotating torques
J Pinion O. D.
Bearing cone 1. D.
K Bearing cup Q. D.
Housing bore
L Housing bore
) Bearing cup Q. D.
M Pinion O. D.
Bearing Cone |. D.
N Housing bore
Bearing cup O. D.
0] Bearing cone |. D.
Case O.D.
P Thrust washer thickness
Q Thrust washer thickness
R 3.4.3.42  Deflection screw clearance
S 3.4.3.33 Bevel gear backlash
T " Support bore
Bearing O. D.
U Bearing |. D.
Pinion O. D.

TORQUE
N-M FTLBS

315 - 345 235 -250
123 20
64-76 47 - 58
196 145
295 215
570 - 630 420 - 465
295 215

mm

35 1045

in 0.1 increments

90.0 3.543

05, 10to 1.5

in.
0.138-0.178
in 0.004 incre-
ments

0.620, 0.035t0

in 0.025 increments 0.059 in 0.001

2.0-4.0Nm
45.00 - 45.02
45.00 - 45.01
95.00 - 856.025
94.93 - 94.96
11492 - 114.98
115.0 - 115.025
55.01 - 55.03
55.0 - 65.01
124.99 - 125.03
125.0 - 125.025
80.0 - 80.01
80.03 - 80.06
1.97-2.03

1.47 - 1.63

0.20 - 0.28
71.96-71.99
72.0 -72.025
30.0 - 30.01
30.015 - 30.03

0.15-020

increments

18-35inlbs
1.7717 -1.7724
1.77117 -1.7720
3.740 - 3.741
3.737 -3.739
4,524 - 4526
4.5275 - 45285
2.1657 - 2.1665
21653 - 2.1657
4.9208 - 49224
49212 - 49222
3.1496 - 3.1501
3.151 - 3.152
0.077 - 0.080
0.058 - 0.060
0:006--0:008
0.008 - 0.011
2.833 -2.834
28346 - 2.8356
1.1811 - 1.1816
1.1817-1.1823

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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3.6.3 AXLE MOUNTING
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