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AVOID ACCIDENTS

Most accidents, whether they occur in industry, on the farm, at home or on
the highway, are caused by the failure of some individual to follow simple and
fundamental safety rules or precautions. For this reason MOST ACCIDENTS CAN BE
PREVENTED by recognizing the real cause and doing something about it before the
accident occurs.

Regardless of the care used in the design and construction of any type of
equipment there are conditions that cannot be completely safeguarded against without
interfering with reasonable accessibility and efficient operation.

A careful operator is the best insurance against an accident.

The complete observance of one simple rule would prevent many
thousand serious injuries each year.

That rule is:

Never attempt to clean, oil or adjust a machine while it is in motion.

WARNING

On machines having hydraulically, mechanically, and/or cable controlled equip-
ment (such as shovels, loaders, dozers, scrapers, etc.) be certain the equipment is
lowered to the ground before servicing, adjusting and/or repairing. If it is necessary to
have the hydraulically, mechanically, and/or cable controlled equipment partially or fully
raised to gain access to certain items, be sure the equipment is suitably supported by
means other than the hydraulic lift cylinders, cable and/or mechanicai devices used for
controlling the equipment.

CALIFORNIA
Proposition 65 Warning

Diesel engine exhaust and some of its constituents are known
{o the State of California to cause cancer, birth defects, and
other reproductive harm.
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@
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AVOID ACCIDENTS

Most accidents, whether they occur in industry, on the farm, at home or on the highway,
are caused by the failure of some individuals to follow simple and fundamental safety
rules or precautions. For this reason MOST ACCIDENTS CAN BE PREVENTED by
recognizing the real cause and doing something about it before the accident occurs.
Regardless of the care used in the design and construction of any type of equipment
there are conditions that cannot be completely safeguarded against without interfering
with reasonable accessibility and efficient operation.
Carefully read instructions, cautions and safety warning quoted in the “SAFETY
RULES” section.
A careful operator is the best insurance against an accident.
The complete observance of one simple rule would prevent many thousand serious
injuries each year.
The rule is:
Never attempt to clean, oil or adjust a machine while it is in motion.

WARNING

On machines having hydraulically, or mechanically, controlled equipment be
certain the equipment is lowered to the ground before servicing, adjusting and/or
repairing. If it is necessary to have the controlled equipment partially or fully
raised to gain access to certain items, be sure the equipment is suitably
supported by means of proper devices other than those used for controlling the
equipment.

CALIFORNIA
Proposition 65 Warning
Diesel engine exhaust and some of its constituents are known to the State of
California to cause cancer, birth defects, and other reproductive harm.

COPYRIGHT BY FIATALLIS

All rights reserved. Reproduction of text and
illustrations in whole or in part, is strictly prohibited.
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ATHIS ALERT SYMBOL SIGNALS IMPORTANT MESSAGES INVOLVING YOUR SAFETY.

Read and heed carefully the safety instructions listed and follow the precautions recommended to avoid potential risks
and to safeguard your health and safety.

You will find this symbol in the text of this Manual referred to the following key words :

WARNING - Cautions directed to avoid improper repair interventions involving potential consequences for the operator’s
safety.

DANGER - These warnings qualify specifically potential dangers for the safety of the operator or other persons directly
or indirectly involved.

IMPORTANT NOTICE

All maintenance and repair interventions explained in this Manual must be performed exclusively by the Service Organi-
zation or the Manufacturer, observing strictly the instructions explained using, whenever necessary, the recommended
specific tools.

Whoever performs the operations reported without following exactly the precautions is responsible on his own, for the
damages that may result.

Neither the Factory nor any Organizations in its Distribution Network, including but not limited to national, regional or
local distributors, are responsible for any liability arising from any damage resulting from defects caused by parts and/or
components not approved by the Factory for use in maintaining and / or repairing products manufactured or merchan-
dized by the Factory.

In any case, no warranty of any kind is made or shall be imposed with respect to products manufactured or merchan-
dized by the Factory, when failures are caused by the use of parts and/or components not approved by the factory.



AVOID ACCIDENTS

Most accidents and injuries occurring in industry, on the farm, at
home or on the road, are caused by the failure of some individual to
follow simple and fundamental safety rules or precautions. For this
reason, MOST ACCIDENTS CAN BE PREVENTED by recognizing the
real cause and taking the necessary precautions, before the accident
occurs.

Regardless of the care used in design and construction of any type
of equipment, there may be conditions that cannot be completely
safeguarded against without interfering with reasonable accessibil-
ity and efficient operation.

A careful operator is the best insurance against accidents. The com-
plete observance of one simple rule would prevent many thousands
serious injuries each year.

This rule is : Never attempt to clean, lubricate or adjust a machine
while it is in motion.

WARNING

On machines having hydraulically, mechanically and/or cable controlled
equipment (such as showels, loaders, dozers, scrapers etc.) be cer-
tain the equipment is lowered to the ground before servicing, adjust-
ing and/or repairing.

If it is necessary to have the equipment partially or fully raised to gain
access to certain items, be sure the equipment is suitably supported
by means other than he hydraulic lift cylinders, cable and/or mechanical
device used for controlling the equipment.
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GENERALITIES

Study this Manual before starting, operating, maintain-
ing fuelling or servicing the machine.

Read and heed all safety rules before any interven-
tion.

Do no allow unauthorized personnel to operate ser-
vice or maintain this machine.

Do not wear rings, wrist watches, jewelry, or loose
apparels, such as ties, torn clothing, scarves, unbut-
toned or unzipped jackets that can attach to moving
parts. Wear proper safety equipment as recommended
for the job. Examples : hard hat, heavy gloves, ear
protection, safety glasses or goggles, reflector vests,
respirator. Consult your employer for specific safety
equipment requirements.

Keep operator's compartment, stepping 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.

Do not jump on or off the machine. Keep two hands
and one foot, or two feet and one hand in contact
with step grab rails and handies 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.

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 compartment at all times to reduce expo-
sure to hazards outside the operator's compartment.
Be careful of slippery conditions on stepping points ,
handrails, and on the ground. Wear safety boots or
shoes that have a high slip resistant sole material.
Do not leave the machine until it is completely
stopped.

Check the seat safety belt at least twice a year. If
there are signs of wear or fraying or other signs of
weakness that could lead to failure, replace it.

STARTING

NEVER START OR OPERATE AN UNSAFE MACHINE.
Before operating a machine, always ensure that any
unsafe condition has been satisfactorily remedied.

Check brakes, steering and attachment controls be-

fore 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 are in place and in good operat-
ing conditions.

Be sure exposed personnel in the area of operation
are clear of the machine before moving it or its at-
tachments. WALK COMPLETELY AROUND the ma-
chine before mounting. Sound horn. Obey flag man,
safety signals and signs.

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

Fasten your seat belt (when provided).
Obey all flag signals and signs.

Due to the presence of flammable fluids on the ma-
chine, never check or fill fuel reservoirs or batteries
near open flames, smoking materials or sparks.

REMEMBER THAT STARTING FLUID IS FLAM-
MABLE. Follow recommendations printed on contain-
ers and in the Operation and Maintenance Instruc-
tion Manual.

DO NOT PUNCTURE OR BURN CONTAINERS.

Containers must be stored in fresh, well ventilated
places, out of reach of unauthorized persons. Follow
strictly the instructions provided by the Manufacturer.

Never use these products near open flames, smok-
ing materials or sparks.

OPERATING

Check the fasteners of wheels and rims before start-
ing a working shift. If necessary, retighten to the pre-
scribed torque.

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

Roll Over Protective Structures ( ROPS) are required
on loaders, dozers, graders, excavators. NEVER OP-
ERATE machines without ROPS.

Make sure the Operator’'s compartment is free of
foreign objects, specially if not firmly secured. Never
use the machine to transport objects, unless proper
securing points are provided.

DO NOT CARRY RIDERS ON MACHINE

Study and familiarize with escape routes alternate to
normal exit routes.

Seat belts are required to e provided with Roll Over
Protective Structures or cabs. Keep safety belts fas-
tened around you during operation.
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For your personal protection, do not climb on or off
machine while machine in motion.

Make sure that exposed persons in the area of opera-
tion are clear of the machine, before starting the en-
gine and operating the equipment. Obey all indications
provided by flags and signals.

NEVER COAST the machine down grades and slopes
with the transmission in neutral or neutralized, on
power shift type machines, or clutch disengaged on
manually shifted machines.

Do not operate machine with brakes out of adjust-
ment.

Operate the machine at speeds slow enough to en-
sure complete control at all times.

Travel slowly over rough terrain, on slopes or near
dropoffs, in congested areas or on ice or slippery
surfaces.

When backing, always look to where the machine is
to be moved. Be alert to the position of exposed per-
sonnel. DO NOT OPERATE if exposed personnel
enter the immediate working area. STOP THE MA-
CHINE.

Maintain a safe distance from other machines. Pro-
vide sufficient clearance for ground and visibility con-
ditions. Yield right-of-way to loaded machines.

Maintain clear vision of areas of travel or work. Keep
cab windows clean and repaired.

When machines are operating in tandem, the pusher
(rear) must be equipped with the appropriate deflec-
tors to protect the unit in front from the air stream
coming from the radiator.

When pulling or towing through a cable or chain, do
not start suddenly at full throttle ; take-up slack care-
fully.

Inspect carefully for flaws or troubles before using.

Avoid kinking chains or cables. Do not pull through a
kinked chain or cable due to the high stresses and
possibility of failure of the kinked area. Always wear
heavy gloves when handling chains or cables.

Be sure chains and cables are anchored and the an-
chor points are strong enough to handle the expected
load. Keep exposed personnel clear of anchor points
and cables or chains.

DO NOT PULL UNLESS OPERATOR's COMPART-
MENT OF MACHINES INVOLVED ARE PROPERLY
GUARDED AGAINST POTENTIAL CABLE OR CHAIN
BACKLASH.

Be alert to soft ground conditions close to newly con-
structed walls. The fill material and weight of the
machine may cause the wall collapse under the ma-
chine.

in darkness, check area of operation carefully before
moving in with machine. Use all lights provided. Do
not move into area or restricted visibility.

In engine has tendency to stall for any reason under
load or idle, report this for adjustment to proper main-
tenance authority immediately. Do not continue op-
erating the machine, until condition has been cor-
rected.

On machines supplied with suction radiator fans, be
sure to periodically check engine exhaust parts for
leaks, as exhaust fumes are dangerous to the opera-
tor.

Operators must know thoroughly the performance
of the machine before operating . When working on
slopes or near sudden level drops of the terrain, avoid
areas where ground is loose or soft since rolling-over
or loss of control of machine could result.

Where noise exposure exceeds 30 dBA for 8 hours,
wear approved ear protection.

When counterweights are provided, do not work
machine if they have been removed.

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

The bucket load must always be properly arranged;
move with extreme care when transporting oversized
loads.

Use only the type of bucket recommended for the
machine and the materials to be handled. Follow the
recommendations for the loading capacity and the
arrangement of the materials, the specifications of
the terrain and the job to be performed.

Do not lift and haul loads overhead where persons
are standing or working, or downhill when working
on slopes; in the latter case, the bucket must be un-
loaded on the uphill side, whenever possible.

With a full bucket, start and stop the machine care-
fully; avoid starting without first reducing the engine
r.p.m.

Overtaking manoeuvres must be performed only
when absolutely necessary and unavoidable. Beware
of possible uneven terrains, poor visibility conditions,
the presence of other machinery or persons out of
sight.

Operate the machine at a speed adequate to the
working conditions in the site and slow enough to
ensure complete control at all times.

Check monitoring instruments at start-up and fre-
quently during operations. In case of abnormal condi-
tion warnings, stop immediately the machine.

Never use the bucket as a man lift or to carry riders.
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Never use the machine as a work platform or scaf-
folding, nor other inappropriate operations {i.e. push-
ing railway cars, trucks or other machines).

Be alert of people in the operating area of the ma-
chine. Load trucks from the driver’'s side whenever
possible.

When operating a machine, know what clearances
will be encountered, overhead doors, cables, pipes,
bearing load limitation of ground, bridges, floors and
ramps.

When roading, find-out what conditions are likely to
be encountered, clearances, traffic congestion, type
of road surfacing etc. Beware of fog, smoke or dust
elements that obscure visibility.

When crossing gullies or ditches, move at an angle
with reduced speed after ensuring ground conditions
will permit a safe traverse.

Explore the working area to identify potential risks
such as : slopes, overhangs, pits, demolition rubble,
fires, ravines, ditches, soft terrain, heavy traffic,
crowded parking areas, closed ambients. In such
conditions, proceed with extreme care.

Whenever possible, avoid going over obstacies such
as rough terrain, rocks, logs, highly irregular ground,
steps, ditches, railroad tracks. When obstructions
rust be crossed, do so with extreme care atan angle,
if possible.

Reduce speed, shift-down. Ease up the brake over
point, pass the balance point slowly on the obstruc-
tion and ease down on the other side.

In steep downhill operation, do not allow engine to
overspeed. Select proper gear before starting down
grade.

Avoid side hill travel, whenever possible. Drive up
and down the slope. Should the machine slip side-
ways, turn it immediately downhill.

The grade of slope you should attempt will be limited
by factors such as condition of the ground, load be-
ing handled, type of machine, speed of machine and
visibility.

There is no substitute for good judgement when work-
ing on slopes.

Avoid operating equipment too close to an overhang
or high wall, either above or below the machine. Be
on the lookout for overhanging edges, falling objects
and slides. Beware of dangers concealed by brush
and undergrowth.

When pushing-over trees, the machine must be
equipped with proper overhead guarding. Never al-
low a machine to climb up on the root structure par-

ticularly while the tree is being felled. Use extreme
care when pushing over any tree with dead branches.

Avoid brush piles, logs or rocks.

NEVER DRIVE OVER THEM or other surface irregu-
larities that brake traction with the ground, especially
when on slopes or near drop-offs.

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

Working in virgin and rough terrain is characterized by
the presence of all the perils and risks listed above. In
these conditions, it is emphasized the danger repre-
sented by large tree limbs ( possibly falling on the
machine), large roots (acting as leverage under the
machine when uprooted causing the roll-over of the
unit) etc.

STOPPING

When the machine is stopped for whatever reason,
follow the instructions of chapters “Stopping the
Machine” and “Stopping the Engine” of the Op-
eration and Maintenance Instruction Manual.

Always remember to position the transmission drive
control in neutral an engage the control lock to se-
cure the machine.

Set parking brake { when provided).

NEVER LEAVE THE MACHINE UNATTENDED with
the engine running. Always before leaving the
operator’'s seat and after making sure all people are
clear of the machine, slowly lower the attachments
or tools flat on the ground in a positive ground sup-
port position.

Park in @ non-operating and no-traffic area or as in-
structed. Park on firm level ground if possible. Where
not possible, position machine at a right angle to the
slope, making sure there is no danger of uncontrolled
sliding movements. Set parking brake.

if parking in traffic lanes cannot be avoided, provide
appropriate flags, barriers, flares and signals as re-
quired. Also provide advance warning signals in the
traffic lane of approaching traffic.

Keep head, body, limbs, hands and feet clear of the
dozer, arms, bucket or ripper in lifted position.

Always disconnect the master switch before any in-
tervention (i.e. cleaning, repairing, maintaining, refu-
elling etc. ). Do the same when parking for prolonged
periods of time to avoid accidental or unauthorized
starting.

Never lower attachments or tools other than seated
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in operator’s seat. Sound horn. Make sure area near
the attachment is clear. Lower the attachment slowly.
DO NOT USE FLOAT POSITION of hydraulic system.

Securely block the machine and lock it every time
you leave it unattended. Return keys to authorized
security. Make sure all shut-down procedures of the
Operations and Maintenance Instruction Manual were
followed. Every time you leave the machine, engage
parking brake (if equipped).

MAINTENANCE
GENERALITIES

Before operating or performing any intervention on the
machine :

- read carefully all the rules contained in this Manual;

- read and obey all safety related plates and instruc-
tions located on the machine.

Do not allow unauthorized personnel to perform any
maintenance operation. Do not perform maintenance
operation without prior authorization. Follow all rec-
ommended maintenance and service procedures.

Keep operator’s compartment free of all loose ob-
jects that are not properly secured.

Do not wear rings, wrist watches, jewelry, loose or
hanging apparel, such as ties, torn clothing, scarves,
unbuttoned or unzipped jackets that can attach on
moving parts. Wear proper safety equipment as rec-
ommended for the job. Examples : hard hat, heavy
gloves, ear protection, safety glasses or goggles, re-
flector vests, respirator. Consult your employer for
specific safety equipment requirements.

Do not perform any service operation on the machine
with a person seated in the operator’s compartment,
unless he is an authorized operator co-operating in
the operation to be performed.

Keep operator’s compartment, stepping 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.

Keep shoes free of mud or grease before climbing or
operating the machine.

Never attempt to operate the machine or its tools
from any position other then seated in the operator’s
seat.

Never stand under the boom.

When maintenance operations require moving hydrau-
lically operated attachments by means of machines's
hydraulic system, remember that all movements must
be made only when seated in the operator’'s seat.

Before starting machine or moving attachment or tools,
set brakes, sound horn and call for an all clear. Raise
attachment slowly.

Always lock by means of outside devices the ma-
chine arms or parts that may be lifted for intervention,
while you are under them. Do not allow anyone to
pass near or even below the raised and unlocked de-
vice. If you are not absolutely sure about your safety,
do not stay under the lifted item even if it is blocked.

Do not place head, body, limbs, feet, hands and fin-
gers near rotating fans or belts or cutting parts of
machine, unless they are suitably and safely locked.

Never perform interventions with the engine run-
ning, except as called for in @ Manual. Do not wear
loose clothing or jewelry near moving parts.

When servicing or maintenance require access to
areas that cannot be reached from the ground, use a
ladder or step platform that meets local and national
regulations, to reach the service point. If such ladder
or platform are not available, use the machine hand
holds and steps as provided. Perform all service or
maintenance carefully.

Shop and/or field service platforms or ladders must
be constructed and maintained in accordance with
local and national regulations.

Disconnect batteries and TAG all controls according
to current regulations to warn that work is in progress.
Block machine and all attachments that must be
raised, according to current regulations.

Due to the presence of flammable fluids, never check
or fill fuel tanks, batteries, or use starting fluid near
lighted smoking materials or open flames.

Do not check or fuel the tanks, batteries and accu-
mulators, or use the starting fluid if you smoke or near
open flames. These fluids are flammable !

BRAKES ARE INOPERATIVE when manually released
for servicing. Provisions must be made to maintain
control of the machine by blocking or other means.

The fuel filling nose must be kept constantly inside
the filling neck. Keep this contact from the beginning
to the end of the fuelling operation to avoid the pos-
sibility that sparks due to static electricity are gener-
ated.

Use only designated towing or attaching points. Use
care in making attachments maintenance. Make sure
pins and/or locks are secure before pulling. Stay clear
of drawbars, cables or chains under load.

To move a disabled machine, use a trailer or a low-
boy, if available. In case towing is needed, use all
necessary signals required by local and national regu-
lations, and follow the directions provided in this
Manual.
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To load/unioad a machine from transporter, choose a
level surface ensuring firm support for the truck or trailer
wheels. Use strong access ramps, with adequate
height and angle. Keep surface free of mud, oil or slip-
pery materials.

Anchor the machine securely to the bed of truck or
trailer and block wheels or tracks with appropriate
blocks.

Never align hole with fingers or hands; always use
appropriate aligning tools.

Eliminate all sharp edges and burrs from re-worked
parts.

Use only approved grounded auxiliary power sources
for heaters, chargers, pumps and similar equipment
to reduce the hazards of electrical shocks.

Lift and handle 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.

Never pour gasoline or diesel fuel into open, wide
and low containers. Never use gasoline, solvent or
other flammable fluid to clean parts. Use exclusively
qualified, non-flammable, non-toxic commercial sol-
vents.

When using compressed air for cleaning parts, use
safety glasses with side shields or goggles. Limit pres-
sure to 2 bar (30 psi), in accordance with local and
national regulations.

Do not run the engine in closed areas without proper
ventilation to remove deadly exhaust fumes.

Do not smoke or permit ay open flames or spark near
when re-fuelling or handling flammable materials.

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

Maker sure that all mechanic's tools are in good con-
ditions. NEVER USE tools with mushroomed heads
or frayed. Always wear eye protections.

Move with extreme care when working under the
machine, its attachments and or on or near them.
Always wear protective safety equipment as required,
such as hard hat, goggles, safety shoes, ear plugs.

When performing operations requiring running of the
engine, have a qualified operator in the operator’'s
seat at all times with the mechanic on sight. Place
the transmission in neutral and set the brakes and
safety lock. KEEP HANDS AND CLOTHING AWAY
FROM MOVING PARTS.

For field service, move machine to level ground, if
possible and block it. If work on an incline is abso-
jutely necessary, first block machine and its attach-
ments securely, then move it to level ground as soon
as possible.

Do not trust worn and/or kinked chains and cables: do
not use them for lifting or pulling operations. To handle
them, always use heavy gloves.

Avoid kinking chains or cables. Do not puli through a
kinked chain or cable due to the high stresses and
possibility of failure of the kinked area. Always wear
heavy gloves when handling chains or cables.

Be sure chains and cables are anchored and the an-
chor points are strong enough to handle the expected
load. Keep exposed personnel ctear of anchor points
and cables or chains.

DO NOT PULL UNLESS OPERATOR'S COMPART-
MENT OF MACHINES INVOLVED ARE PROPERLY
GUARDED AGAINST POTENTIAL CABLE OR CHAIN
BACKLASH.

Keep the area where maintenance operations are
performed CLEAN and DRY. Eliminate immediately
all water and oil spillages.

Do not pile oily or greasy rags; the represent a fire
hazard. Sore in closed metal container.

Before starting machine, check, adjust and lock the
operator's seat for maximum comfort and control of
the machine. Be sure exposed personnel in the area
of operation are clear of the machine before moving
it or its attachments. Sound horn.

Rust inhibitors are volatile and flammable. Use only
in well ventilated areas. Keep open flames away -
DO NOT SMOKE - Store containers in a cool well
ventilated place, secure against unauthorized person-
nel.

Do not carry loose objects in pockets that might fall
unnoticed into open compartments.

Wear proper protective equipment such as safety
goggles or safety glasses with side shields, hard hat,
safety shoes, heavy gloves when metal or other par-
ticles are apt to fly or fall.

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

Know your jacking equipment and its capacity. Be
sure the jacking point use on the machine is appro-
priate for the load to be applied. Be sure the support
of the jack at the machine and under jack is appropri-
ate and stable. Transfer load to appropriate blocking
as a safety measure, before proceeding with service
or maintenance work, according to local and national
regulations.

Any equipment up on a jack is dangerous. Transfer
load to appropriate blocking as a safety measure be-
fore proceeding with service or maintenance work
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according to local or national requirements.

Steel cables are frayed after prolonged use; always
wear appropriate protections (heavy gloves, goggles,
etc.). ' Handle all parts carefully. Keep hands and
fingers away from structures, gears or moving parts.
Use and wear always the appropriate protection.

Compressed air systems can have water deposits
created by moisture condensation due to changes of
atmospheric conditions. If required, discharge de-
posits, as instructed.

Before performing any maintenance or service op-
eration, lock the frames of the machine with the ap-
propriate safety device. Remember to remove it at
the end of the operation.

If the machine is equipped with hydraulic brakes,
make sure that the reservoir is always filled up to the
correct level.

Block always all wheels, front and rear, before pro-
ceeding with any maintenance or service operation
involving the bleeding of braking system or removal
of piping or cylinders.

STARTING

Do not run the engine in closed areas without proper
ventilation to remove deadly exhaust fumes.

Do not place head, body, limbs, feet, hands or fin-
gers, near rotating fans or belts. Be especially alert
near pusher fans.

REMEMBER THAT STARTING FLUID IS FLAM-
MABLE. Follow recommendations printed on contain-
ers and in the Operation and Maintenance Manual.

Containers must be stored in fresh, well ventilated
places, out of reach of unauthorized persons. Follow
strictly the instructions provided by the Manufacturer.

DO NOT PUNCTURE OR BURN CONTAINERS.

ENGINE

Loosen the radiator cap very slowly, to release pres-
sure from the system, before removing it. All cool-
ant level top ups must be performed with engine OFF.

Avoid that flammable materials touch exhaust parts.
If this is not possible, provide the necessary protec-
tion.

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

Never attempt to check or adjust fan belts when en-
gine is running.

Do not adjust engine fuel pump when machine is
moving. Do not lubricate the machine with engine
running.

Do not run the engine with air intakes, door or pro-
tections open.

ELECTRICAL SYSTEM

Disconnect batteries prior to any intervention on ma-
chine

or electrical system (cleaning, repair, maintenance).

Should booster batteries be used, remember to con-
nect both ends of the booster cables in the proper
manner (+} with {+) and {-) with (-). Avoid short-cir-
cuits of the terminals. Follow thoroughly the instruc-
tions of this Manual.

Before any intervention, make sure that the main
switch is OFF.

BATTERY GAS IS HIGHLY FLAMMABLE. Leave bat-
tery box open to improve ventilation when recharg-
ing batteries. Never check charge by placing metal
objects across the posts. Keep sparks or open flames
away from batteries. Do not smoke near battery to
guard against the possibility of causing an explosion.

Before any intervention, make sure that there are no
fuel or electrolyte leakages; eliminate them before
proceeding with further work.

HYDRAULIC SYSTEM

Fluid escaping under pressure from a very small hole
can be almost invisible and can have sufficient force
to penetrate the skin. Use a piece of cardboard or
wood to search for suspected pressure leaks. DO
NOT USE HANDS. If injured by escaping fluid, see a
doctor at once. Serious infection or reaction can de-
velop if proper medical treatment is not administered
immediately.

Stop the engine and release all pressures in the sys-
tem before removing panels, housings, plugs or cov-
ers.

In case pressures must be measured, use instru-
ments of adequate capacity. Always follow the rec-
ommended procedures.
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SAFETY RULES vii

TOOLS

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

Prior to any intervention, install all safety devices ac-
cording to current rules and regulations. Incase equip-
ment on the machine must be operated by hydraulic
systems, remember to proceed only after seated in
the operator's compartment. Make sure that there
are no persons in the operating area of the machine.
Alert people before operating using the horn and by
voice. Move the equipment very carefully.

Do not use machine to transport loose objects, unless
proper devices for this purpose are provided.

Clutches and brakes of this machine and eventual
auxiliary equipment and attachments (such as oper-
ating cylinder or winches control valves) must always
be properly adjusted in accordance with the instruc-
tions provided by the Manuals of the Manufacturer.
Never perform adjustments with engine running, ex-
cept when called for by the above instructions.

TIRES AND WHEELS

Make sure that the inflation pressure of the tires is
according to the specifications issued by the Manu-
facturer and check it periodically.

controlling the equipment.

WARNING

On machines having hydraulically, mechanically, and/or cable controlied equipment (such as shovels,
loaders, dozers, excavators etc.) be certain the equipment is lowered to the ground before servicing,
adjusting and/or repairing. If it is necessary to have the hydraulically, mechanically, and/or cable con-
trolled equipment partially or fully raised to gain access to certain items, be sure the equipment is suitably
supported by means other than the hydraulic lift cylinders, cable and/or mechanical devices used for

Should the pressure be changed, stand on the side of
the tire at a safe distance.

Pressure check operations must be performed with
unloaded machine and cold tires.

Never use reconditioned tire rims, since eventual weld-
ing, heat-treatments or repairs not performed correctly
can weaken the wheel, thus causing subsequent dam-
ages or dangers.

Do not perform torch cutting or welding operations on
rims with inflated tires installed.

Spare tires must be inflated only as far itis necessary
to keep the rim components assembled; remember
that when not installed on the disc, a tire inflated to
maximum pressure can explode.

Maximum care must be taken when handling a tire
inflated to maximum pressure.

Before operating on tires, block all wheels, front and
rear,

After jacking the machine, block it with stands ac-
cording to current safety rules and regulations.

Before removing objects from the tire tread, deflate it.

Never inflate tires with flammable gas; explosions and
serious bodily injuries may result!

When changing work shift, check that wheel or rim
securing screws and brackets are not loosen; if nec-
essary, retighten to the prescribed torque.
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2 SPECIFICATIONS FR 120.2
IDENTIFICATION FUEL FILTERS

FR 120 i, WHEEL LOADER  Two cartridges in series.

ENGINE TRANSMISSION

MaKE ..oeiiiiiiee e Cummins  MaKe ..oooeieeieieieceeeee e Clark
Mode! ... 6BT59 Model...coovviiee, 13 HR 28.441 series 01 6154

Type:Diesel, in line, vertical, 4 stroke , direct injetction,
turbocharged, open combustion chamber, water
cooled.

Number of cylinders .....ccceeeviviviieeceeeeee 6
BOT€ . ooeeeeeeieeiee e 102 mm (4.0 in)
STOKE oo 120 mm (4.7 in)
Total displacement ...................... 5.880 cm?® (359 in%)
Net flywheel power

~(DIN G270 e 130 CV (95 KW)

-{SAEJ1349) oo 128 HP (95 kW)
Maximum torque (at 1.500 rpm) ......cccoo...... 479 Nm
..................................................................... 353 Ib.ft
GOVvErNEd IPM ...iiiee e 2.300
Fuel Injection PUump .......cccooeevieeiiinnn, Robert Bosch
Low Idle v, 900 RPM
High Idle ..o 2372 - 2480 RPM
Compression Ratio ........cceereiiieeeeiieeecee e, 18.5:1
Valve Clearance:
- Intake (engine cold) ..................... 0.25 mm (0.01 in)
- Exhaust {engine cold) ................. 0.51T mm (0.02 in)
Fuel Injection TIMIiNg ......cccceeeveennne. 20° before TDC
LUBRICATION
TYPE e full pressure, full flow
PUMP 1YPE oot gear pump
Fifter: .o replaceable micro filter
INJECTION SYSTEM
FUuel pump oo, Robert Bosch
Firingorder .......ccoiviieiicieeeecceee e, 1-5-3-6-2-4
Valve opening pressure ......ccoocceeeveeeenreenen. 1.5 Bar
Fuel injectors release pressure ..........ccceenee 245 bar
RADIATOR

Type Soldered construction, brass tube and cooper fin
core

Core size

Cap release pressure ........cooceeveeeenne 0.49 Bar (15 psi)
AIR FILTER

MBKE e Donaldson
Type: Pre filter, dry, aspirated with secondary element
Diameter ..o, mm
OIL FILTER

TYPE ot Single replaceable element
BY PASS Pressure ........ccoeveeeeveeemeeveeeeeeereeenvnenns Bar

Full power-shift, countershaft, 4 forward and 4 reverse
speeds, hydraulically actuated. Electric operated by a
single lever on steering column. Automatic transmis-
sion cut- off. Four wheel drive.

Speeds A km/h mph
Forward & reverse)
1st 5.6 3.5
2nd 11.7 7.3
3rd 226 141
4th 33.4 20.8
TORQUE CONVERTER
TYDE e single stage
Multiplication ratio .......ccoveveeeeveieiiiiicieeeeee s 2.87:1

AXLES

Axles with hypoid gear and pinion. Torque proportion-
ing difterentials. “Max trac” type.

Rear axle with vertical oscillation of 25° (411 mm/ 16.2"
stroke). Planetary reductions at axles end.

Optional : Super Max Trac

Total reduction ratios:

Front @xle ....oooooveeeoioi 1:21.097
REAr aXI& ..o 1:21.097
MaKe .. FIATGEOTECH (GRAZIANO)
SERVICE BRAKES

Four wheel multidisk oil bath brakes, power assisted
hydraulically with an independent circuit for each axle.

Safety : Each of the circuits in the service system is
equipped with a nitrogen accumulator that maintains
braking efficiency, even with the engine turned off.
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FR 120.2 SPECIFICATIONS 3
PARKING BRAKE CYLINDERS
Mechanically actuated, installed on front axle transmis- Bore and stroke .........ccooeeenneeee.. 125 X 63 x 849 mm

sion output shaft
STEERING SYSTEM

Hydraulically controlled by steering wheel and power
assisted through a vane pump (also provides hydraulic
system control.

Two, double acting power cylinders.

As the steering wheel is turned, one cylinder retracts
and the other extends. This causes the loader to pivot
(articulate) where the front and rear frame sections
are joined.

TYPE et Hydrostatic
Maximum pressure ...........c.c...... 185 Bar {2680 PSI)
Displacement ..........cccovveenveeineenenn.. 800{CM? [rev)
impelier thickness ...........cccceee. 38.1 mm {1.50")
Pump min. flow for IRPS ....... 44 .40 I/min(11.7 gpm))
Steering pump tYPe ..o vane
CyliNders ..o, 02 (two)
Bore and stroke ........ccccecceenenn 80 x 45 x 440 mm

{3.1x1.8x17.31in)
Prior flow nom. ..o 88 I/min {23 gpm)
Maximum pressure .............. 185 kgf/cm? (2630 PSI)

Supplemental steering (optional)
IMPLEMENT HYDRAULICS

Pressurized reservoir, electrically welded and chemi-
cally treated for total protection.

Hydraulic line provided with suction and return filter.
Reservoir filler neck provided with screen type filter.
Bucket and boom operated by a single lever. Boom
kick-out and bucket automatic leveler are electromag-
netic.

PUMP

Double stage vane pump, tandem assembled supplies
hydraulic power for implement and steering system.

MAEKE e VICKERS
Main FIow ...cooeiire e 160 I/min {42 gpm)
Maximum pressure .............. 200 kgf/em? (2843 PSI)
CONTROL VALVE

Three spool control valve with built-in relief and retain-
ing valves.

Model oo REXROTH M1-4082-02

{4.9x25x%x334in)

Bucket cylinders { "Z" linkage)
Bore and stroke ....ccooeeevviiiinnennn. 110 x 63 x 560 mm

IMPLEMENT RESPONSE TIME

BOOM it e 6.8s
BOOM LOWET e 2.1s
BUCKET AUMIP weevieiiecceee e 1.1s
BucketretraCt........occeeiieieeiiieeeeeee e 1.0s
ELECTRIC SYSTEM

Operating voltage .........cooveeeivvvieieeeeeveeee e 24V
05 1o Tor 1 4 U USUUTTI 142 Ah
ALTERNATOR

MaKE ..o Robert Bosch
Type

OUIPUL e 45 A
STARTER MOTOR

MaKE ..o Robed Bosh
YD et e e 24V
POWET ... 5.5 Kw
BATTERIES

QUANTITY ..ot 2
CAPACITY ..ttt 20h
Starting AMP ..o 460 A
Charge duration ..........cccoveeveiieeeeeeeee 240 min
MEKE .o Prestolite
Model ... BSER 21 -P
FRAME

Articulated, consisting of front and rear sections
coupled through two ball joints.

Both sections are made of welded sheet steel box
sections, carrying the difterent operational units

WHEELS AND TIRES

RIMS <o 17"
Tires:-

17.5x25-12 PR tubeless, L2.... cccccoceinn. standard
12.5x25-12 PR tubeless, L3.... ... optional
20.5x25-16 PR tubeless, L3.... ...cccvveeeeeen. optional
20.5x25-16 PR tubeless, L5.... ...cccccceenee. optional
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SPECIFICATIONS FR 120.2

CAPACITIES
u.s
liters gallons
Cooling system 38.0 10.0
Carter 20.0 53
Fuel tank 180.0 475
Axles
{front/rear, diferential & wheels)| 72.0 19.0
Converter and transmission 27.0 7.1
Hydraulic system 100.0 26.4

ACCESSORY EQUIPMENT

Some of the equipment items described and illustrated
are supplied to certain markets to meet specific re-
guirements.

Other special devices and attachments are also avail-
able as optional equipment. Check with the Sales Or-
ganization.
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FR120.2 ENGINE 1-3

1.1 DESCRIPTION
Model FR 120.2 Wheel Loader is equiped with a turbo charged Cummins 6.BT 5.9 diesel engine.

The repair procedures as well as the trouble shooting and testing procedures are listed in the Cummins Shop
Manual for the B Series Engines.

Front lifting High pressure Air - Air

bracket fuellines ) /

. Rear lifting
2 i O bracket
Fuel injection
pump " ] : — Fuel/Water
Ol @) B ® separator
i ! ‘ Fuel trans-
| | C] D fer pump
{9) p— \)’4 =
B 1 :a__ 2
° \__J o! U e \ccmmare’ 9 L
[ [} W o L Q
: : ( o ©
—_— _——F—-\\“""—l 10 o
0 8w e L) [

Drain plug @

Fig. 1.1 Engine (Fuel pump side view)
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1.2 REMOVAL AND INSTALATION

A\ warnING

Position the machine on a flat surface and set the park-
ing brake on .

Position bucket flat on the ground.

A WARNING

Always turn the master switch to the OFF position be-
fore cleaning, repairing, servicing or parking the unit, to
prevent injuries.

Remove radiator guards, upper hoods and side panels;

Remoave hydraulic reservoir plug and drain oil completely.
Collect it in a proper clean recipient;

Disconnect the hoses from hydraulic reservoir and re-
move it from the machine;

Disconnect the water and hydraulic oil radiators hoses
and remove both radiators from the machine;

Disconnect the fuel system hoses, electric wiring and
brake pump hoses mounted on engine side;

Fig. 1.2 Engine lifting

of

D_
il
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ENGINE

1-5

A WARNING

Lift and handle all heavy parts with equipment of ad-
equate capacity. Make sure that heavy parts are lifted
by appropiate links and hooks. Use lifting eyes provided.
Watch out for people in the vicinity of the load being
lifted.

Secure the hooks of a hoist to the engine lifting eyes, to
hold and balance the load of the engine.

Fig. 1.3 Engine supports

Remove the screws 1 (8 x 7096160) fixing transmis-
sion housing to engine;

Remove the engine braket securing screws 2
{81390530); ’

Lift the engine gently and extract it from the machine,
pulling it forward.

1. Screw fixing engine to transmission housing - 2. Engine bracket securing screws
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2.1 DESCRIPTION
Model FR 120.2 Whee! Loader is equipped with a Clark 28000 Powershift transmission.

The repair procedures as well as the trouble shooting and testing procedures are listed in the Clark Manual for the
transmission 28000 R & HR models.

©

Fig. 2.1 Transmission section view
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Full Download: https://www.arepairmanual.com/downloads/fiatallis-fr120-2-wh

eel-loader-service-repair-manual/

2.2 REMOVAL AND INSTALLATION

A WARNING

Position the machine on a flat surface and set the park-
ing brake on .

Position bucket flat on the ground.

A WARNING

Always turn the master switch to the OFF position be-
fore cleaning, repairing, servicing or parking the unit, to
prevent injuries.

After removing the engine as described in chapter 1,
proceed as follows ;

Sling appropriately the transmission and place it in a
lifting position with the hoist;

Remove the front and rear propelier shafts;
Tag and remove the transmission oil control level hoses;
Disconnect and tag the sensor wirings;

Tag and remove the hydraulic pump to control valve
hoses;

To transmission

electric control 4'_

Fig. 2.2 Transmission electric & oil check connections

Bditpnrgofenbinss -So el »4. Seppages B: Hose - 6. Cover - 7. Screw - 8. Cover - 8. Lock Washer -
W OMavs! dndicatatantd. 61688 3FGHhauis 120 BRohed FodiRnBisRiR e J-Ffiial valve
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