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AVOID ACCIDENTS

Most accidents and injuries occurring in industry, onthe
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 accessibility and efficient
operation.

A careful operator is the best insurance against
accidents. The complete observance of one simpie 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.

A WARNING

On machines having hydraulically, mechanically
and/or cable controlled equipment (such as
showels, 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 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 device used for controlling the
equipment,
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W110-W130

SPECIFICATIONS - WHEEL LOADER W110

IDENTIFICATION - 2621.100.001
MARKING: W110

ENGINE

Net power at the flywheel ... 83 KW
Maximum torque speed ..........oce e 1500 rpm
Maximum power speed ... 2300 mm
Make and model ......c.oooeeeieeinne Fiat 8065.25.290
Diesel type, 4 stroke, direct injection, turbocharged
Number of cylinders ..........coocvvierivccreviiinecns 6
Bore x stroke ... 104 x 115 mm
Total displacement ..........coooveviiiirneiiinnn, 5861 cm?
Injector $ettNg ....cccoo e 260 + 12 bar
Valve/rocker operation lash:

R 1] 7=, - O U 0.30
- @XNAUSE ... e 0.30
Firing order ... 1-5-3-6-2-4

ENGINE SPEEDS
Minimum idie speed (no load) ......... 790 = 870 rpm
Maximum idle speed (no load) .... 2430 + 2530 rpm

Converter stall speed ................. 2310 + 2410 pm
Steering stall at idle speed > 600 rpm

Attachment stall ............occoeenens 2300 + 2400 pm
Full stal .. . 1510 + 1710 rpm
Minimum stamng temperature ..................... -15°C

Engine coolant high temperature sender

setting ... - L 101 21°C
Engine on Iow pressure swrtch

U= 1 (Lol o OO P R 0.5+0.1 bar
TORQUE CONVERTER

TYPE oo cmsrannens singie-stage, single-phase
Main convertor pressure .............ccoovinrnnrnnees 5 bar
Convertor safety valve pressure.................. 8.5 bar

TRANSMISSION
Maximum ground speeds (forward/reverse) in kph
{with 17.5 R25 tyres):

Forward speed | Kph |Reverse speed| Kph
1# 7.67 1+ 8.30
2+ 13.22 2nd 14.26
3 21.87 3 23.48
4t 35.70 4t 38.00

Qil pump flow rate (at 2100 ipm) .ococvveennnen. it/min
Main pressure on the control valve....... 20 + 24 bar
Transmission disengagement sensor..... 15+ 1 bar
Transmission induction sensors to gear teeth adjust

ClearanCe ... 05+0.8mm
Transmission oil high temperature sensor setting ..

................................................................. 122+ 3°C
AXLES

Axles complete with disc brakes in oil bath.
Self-locking differentials.

Planetary final drives.

Stiff front axle, support structure type

- reduction ratio .....oveeecs 1:23.258
Oscillating rear axie, support structure type
- reduction ratio ....cccccveee e 1:23.258
TYRE
TYPL weereecrevreraere e cm e vnrcsre s n s csiaasneas tubeless
Radial type ..........ccoce.... MICHELIN 17.5 R25 XTLA
infiating pressure
- Work: front = 3

rear = 1.5 bar
- Transfer: front=2

rear = 2 bar
Wheel tightening torque ........c.ccocccceeevene.n. 86 daNm
BRAKES
Delivery, brakes pump at nominal speed .... 26 I/min
Accumulator recharge start pressure ........... B0 bar
Accumulator recharge end pressure ... 95 +105 bar
Accumulator precharge pressure (0.75 It) ... 47 bar

Transmission disengagement pressure switch
SEHING oo e 15+ 1 bar
Brake oil iow presssure sensor setting ... 60 + 5 bar
Brake lights pressure switch setting ... 1.8 £ 0.5 bar
Parking brake applied pressure switch setting .......
ON 8 bar - OFF 12 bar

TEERING SYSTE

Cylinders ...........cccceeeerececnenenennnn. 2 double-acting
- bore x stroke ........cooeieiinn 60 x 395 mm
Stand-by/main priority valve setting............. 12 bar

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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W110-W130

ATTACHMENT HYDRAULIC SYSTEM
Sealed type with anti-cavitation and safety valves.

- Flow at rated speed.........cccovvcvccnvirennne 165 It/min

2 or 3 spool control valve

Mechanical or piloted control

Hydraulic double-acting cylinders:

- BOOM Control ........ oo 2

- Borex stroke ..o, 110 x 681 mm

- Bucket control cylinder

- Borex stroke ... 130 x 431 mm

- Pressure relief valve setting .............. 210+ 5 bar

- Lift safety valve setting................... ... 230 + 5 bar

- Bucket roll-back safety valve setting ...................
........................................................... 230+ 5 bar

- Bucket roll-out safety valve setting ......................
........................................................... 120+ 5 bar

OPTIONS
Electronic anti-pitch LTS (L.oad Travel Stabiliser)
system.

Three-position control switch as follows:

Position 0: disengaged

Position 1: LTS engaged with speeds exceeding 5
kph

Position 2: (to be used only for maintenance or
repair} LTS engaged at all times, even with speed
lower than 5 kph.

- Accumulator safety valve setting ............. 120 bar
ELECTRICAL SYSTEM

Operating voltage ............ccvevieniiiiniin e 24V
Batteries in Seres ... e 2
- maintenance -free type

BOSCH starter motor

Rated POWET ......ooeeceereeeee e e 4 KW
BOSCH alternator with voltage regutator ........55 A

WEIGHT
Loader weight with 17.5 R25 tyres, 1.6 m® bucket,
fully filied with fluids and operator 9200 kg.

MAIN DIMENSIONS

Dimensions taken with machine with the loader fitted with 17.5 R25 tyres and 1.6 load capacity bucket.

Unit of measure: mm
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Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130

SPECIFICATIONS - WHEEL LOADER W130

IDENTIFICATION - 2621.200.001
MARKING: W130

ENGINE

Net power at the flywheel ...............o. 94.7 KW
Maximum torque speed ... 1400 rpm
Maximum power speed .........c.coccivirinens 2200 mpm

Make and model .......................... Fiat 8065.25.291
Diesel type, 4 stroke, direct injection, turbocharged

Number of cylinders .......cccocovicviriinniiecenirnins 6
Bore X StroKe .....ccco v 104 x 115 mm
Total displacement ........c.cccevvvverivcreecviennns 5861 cm?®
Injector setting ... 260 + 12 bar
Valve/rocker operation lash:

- AMAKE e 0.30
= @XNAUST ... 0.30
Firing order e,

ENGINE SPEEDS

Minimum idle speed (no load) ......... 785 + 865 pm
Maximum idle speed {no load) .... 2350 + 2450 rpm
Converter stall speed .................. 2100 + 2200 pm
Steering stal at idle speed > 600 rpm

Attachment stall ......................... 2240 + 2340 rpm
Full stal ..o, 1470 + 1670 ipm
Minimum starting temperature: ................... -15°C
Engine coolant high temperature sender

SEHING oot s 101 1°C
Engine oil low pressure switch

setting ... 0.5+ 0.1 bar

TOR CONVERTER

LI =R single-stage, single-phase
Main convertor pressure .........cccevcieeiirensenenns 5 bar
Convertor safety valve pressure..........oce.... 8.5 bar

TRANSMISSION
Maximum ground speeds (forward/reverse) in kph
(with 17.5 R25 tyres):

Forward speed | Kph |Reverse speed| Kph
1 7.72 1 8.38
2 13.58 2 14.74
3 22.24 K 24.14
4 39.12 4n 42.76

Qil pump flow rate {at 2100 rpmy) ............... 74 It/min
Main pressure on the control valve........ 20+ 24 bar
Transmission disengagement sensor..... 15+ 1 bar
Transmission induction sensors {o gear teeth adjust

Clearance ..o 0.5+ 0.8mm
Transmission oil high temperature sensor setting ..

................................................................. 122 +3°C
AXLES

Axles complete with disc brakes in oil bath.
Self-locking differentials.

Planetary final drives,

Stiff front axle, support structure type

- reduction ratio ... 1:
Oscillating rear axie, support structure type
- reduction ratio ... e 1:
TYRES
TYPE et tubeless
Radial type .........c......... MICHELIN 17.5 R25 XTLA
inflating pressure
- Work: front=3.5

rear=1.5 bar
- Transter: front =2

rear = 2 bar
Wheel tightening torque .......................... 86 daNm
BRAKES
Delivery, brakes pump at nominal speed .... 26 it/fmin
Accumulator recharge start pressure ........... 80 bar

Accumulator recharge end pressure ... 95 +105 bar
Accumulator pre-charge pressure (0.75 It) ... 47 bar
Transmission disengagement pressure switch
SEHING o 15+ 1 bar
Brake oil low presssure sensor sefting ... 60 £ 5 bar
Brake lights pressure swilch setting ... 1.8 £ 0.5 bar
Parking brake applied pressure switch setting .......

ON 8 bar - OFF 12 bar

STEERING SYSTEM

Cylinders ..o e 2 double-acting
- bore x Stroke ... 60 x 385 mm
Stand-by/main priority vaive setting.............. 12 bar

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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W110-W130

ATTACHMENT HYDRAULIC SYSTEM

Sealed type with anti-cavitation and safety valves.

- Flow at rated speed -.........cc. oo 165 t/min
2 or 3 spool control valve

Mechanical or piloted contro}

Hydraulic double-acting cylinders:

- BOOM CONrOl oo e, 2
- Bore x Stroke ......cceeeeieiieeieenns 120 x 665 mm

- Bucket control cylinder
- Bore x stroke ........cocoeii 150 x 431 mm
- Pressure relief valve setting .............. 210+ 5 bar
- Lift safety valve setting ................... ... 230 + 5 bar
- Bucket roll-back safety valve setting ........cceee....
N PROOTIYRRORTUSRR - . | B <% o 7= 1 ¢
- Bucket roli-out safety valve setting ......................
vrererrennnn. 120 2 5 bar
OPTIONS

Electronic anti-pitch LTS (Load Travel Stabiliser)
system,

Three-position control switch as follows:

Position 0: disengaged

Position 1: LTS engaged with speeds exceeding 5
kph

Position 2: (to be used only for maintenance or
repair) LTS engaged at all times, even with speed
lower than § kph.

- Accumulator safety valve setting ............. 120 bar

ELECTRICAL SYSTEM

Operating voltage ........coccvveeeiiiicniecniee s 24V
Batteries in SeHes ... 2
- maintenance -free type

BOSCH starter motor

Rated POWEr ... 4 KW
BOSCH atternator with voltage regulator ........ 55 A
WEIGHT

Loader weight with 17.5 R25 tyres, 1.9 m?® bucket,
fuily fitled with fluids and operator kg.

MAIN DIMENSIONS

Dimensions taken with machine with the loader fitted with 17.5 R25 tyres and 1.9 load capacity bucket.

Unit of measure: mm

- ]

NN

2493

1960
2410

4831

3200
- 3365

2510

6973

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuai)



W110-W130

FLUIDS AND CAPACITY TABLE

Capacity jant
Component to Fluid (its) Fluids and lubriants International
filled w0 Twisa W Specification
Engine Oil 13.2 | 13.2 | AMBRA - Super Gold 500 | CCMCDS5, QFH 586 EN
Cooling . . -
system Radiator fluid 28 28 AMBRA - Agtiflu NH 900 A
Transmigsion | Oil 20 20 |AMBRA - Super Gold 10W-30f] CCMCD4 -NH 324 G
Hydraulic and |Hydraulic and 80 80 AMBRA - Hi Tech 46 ISO VG486, DIN 51524
brake syst. brake oils Part 1 and 2, QFH583/HD
Front axie oil 18 21
Axles AMBRA TX Fluid SAE 80W-20, QFH584 TR
Rear axle oil 26 28
Lubrication
of pivot Grease AMBRA - MG2 QFH585GR
points

Carefully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manua)



W110-W130

SAFETY RULES

GENERALITIES

Read this Manual carefully before starting, operating.
maintaining, fuelling or servicing the machine.

Read and comply with all safety precautions before any
intervention.

Do not allow unauthorised personnel to operate or service
this machine.

Do not wear rings, wrist watches, jewellery, loose or hang-
ing garments, such as ties, tom clothing, scarves, unbut-
toned or unzipped jackets that can get caught in moving
parts. Wear certified safety clothes such as: hard hat, no-
slip footwear, heavy gloves, aar protection, safety glasses,
reflector vests, respirators. Ask your employer about spe-
cific safety equipment requirements.

Keep the operator's compartment, step plates, grab-rails
and handles clean and clear of foreign objects, oil, grease,
mud or snow to minimize the danger of slipping or stum-
bling. Remove mud or grease from your shoes before
attempting to mount or operate the machine.

Do not jump on or off the machine. Always keep both hands
and one foot, or both feet and one hand in contact with
steps and grab rails.

Do not use controls or hoses as hand holds when climbing
on or off the machine. Hoses and controls are movable
parts and do not provide solid support. Besides, controls
may be inadvertently moved and cause unexpected move-
ment of the machine or its attachments.

Never operate the machine or its attachrnents from any
position other than sitting in the driver's seat.

Keep head, body, limbs, hands and feet inside the opera-
tor's compartment at all times to reduce exposure to
extermal hazards .

Be careful of possible slippery conditions of the steps and
hand rails as well as of the ground around the machine.

Do not leave the machine until it is has come to a complete
stop.

Check the seat safety belt at least twice per year and
replace it if it shows signs of wear, fraying or other
weakness that could lead to failure.

STARTING

NEVER START OR OPERATE A FAILED MACHINE.
Before operating the machine, always ensure that any
unsafe condition has been satistactorily corrected.

Check brakes, steering and attachment controls before
moving off. Report any malfuctioning part or system to the
maintenance managers for proper action.

Ensure ail protective guards and panels as well as all
safety devices provided are in place and in good operating
condition.

Ensure that nobody is in the machine operating range
before moving off or operating the attachment. WALK

COMPLETELY AROUND the machine before mounting.
Sound the horn.

Betore starting machine, check, adjust and lock the driver's
seat for maximum comfort and contro! of the machine.

Fasten your seat belts{when fitted).
Obey all flag signals and signs.

Due to the presence of flammabte fluids on the machine,
never check or fill fuel tanks or accumulator batteries near
fires, open flames, or sparks. :

REMEMBER THAT SPECIAL STARTING FLUIDS ARE
FLAMMABLE. Scrupolously follow recommendations
printed on the containers and in this Manual.

DO NOT PUNCTURE OR BURN CONTAINERS.

Containers must be stored in fresh, well ventilated places
and out of the reach of unauthorised persons. Strictly
follow the instructions provided by the Manufacturer.

Never use these products near fires, open flames, or
sparks.

OPERATING

Check wheel and rim retainers before each working shift. If
necessaty, tighten to the torque specified.

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

Roll Over Protective Structures (ROPS) are required on
wheel or crawier loaders, dozers, or graders. NEVER
OPERATE the machine ¥ such protective structure is
removed.

Keep the operator's compartment free of foreign objects,
especially if not firmly secured. Never use the machine to
transport objects, unless proper securing points are pro-
vided.

DO NOT CARRY RIDERS ON THE MACHINE

Study and familiarize with escape routes alternate to nor-
mal exil routes.

According to law provisions, seat belts must be fitted with
Rolt Over Protection Structures or cabs. Keep safety belts
fastened during operation.

For your personal safety, do not climb on or off the machine
while it is in motion,

Make sure that bystanders are clear of the machine opet-
ating range before starting the engine and operating the
attachment. Sound the hom. Obey afl indications provided
by flags, signs and signals.

DO NOT COAST OR FREEWHEEL down hills. Engage the
most suitable gear speed to keep the machine under control.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)

e sl



W110-w130

SAFETY RULES

Do not operate the machine if you are extremely lired or feg)
ill. Be especially careful towards the end of the working shift.

Do not operate a machine with misadjusted brakes.

Operate the machine at low speed which can ensure
complete control at all times.

Travel slowly over very rough terrain, slopes or near drop-
offs, in congested areas or on frozen or slippery surfaces.

When backing, always look to where the machine is to be
moved. Be alert of the position of bystanders. Should
someone enter the work area, STOP THE MACHINE,

Maintain a safe distance from other machines or obstacles
to ensure required visibility conditions. Give way to joaded
machines.

Maintain a clear vision of the surroundings of the travel or
work area at all times. Keep cab windows clean and
repaired.

When machines are operating in tandem, the pusher (rear)
must be equipped with the appropriate deflectors to protect
the front unit driver against the air stream coming from the
blower fan.

When pulling or towing through a cable or chain, do not start
suddenty at full throttle. Take-up slack carefully.

Carefuly inspect the towing items for flaws or probiems
before proceedig.

Avoid kinking or twisting chains or cables. Do not pull
through a kinked chain or cable as the high stresses
existing in this condition may induce failures. Always wear
heavy gloves when handling chains ot cables.

Chains and cables should be securely anchored. Anchor
points should be strong enough to withstand the expected
load. Keep anyone clear of anchor points and cables or
chains.

DONOT PULL UNLESS THE OPERATOR'S COMPART-
MENTS OF THE MACHINES INVOLVED ARE PROP-
ERLY PROTECTED AGAINST POSSIBLE BACKLAS IN
CASE OF CABLE OR CHAIN FAILURE OR DETACH-
MENT,

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

In darkness, check area of operation carefully before
maoving in with the machine. Use all lights provided. Do not
move into low visibifity areas.

If the engine tends o stall for whatever reason under load
or at idle, immediately report this problem to the mainte-
nance managers for proper action. Do not operate the
machine until this condition has been corrected.

On machines fitted with suction radiator fans, reguiary
check the engine exhaust systemn for leaks, as exhaust
fumes expelied towards the operator are toxic.

Operators must know thoroughly the performances of the
machine they are driving. When working on slopes or near
sudden level drops in the terrain, avoid areas where ground

is loose or soft since overturn or loss of machine control
could result.

If noise levelis high and continuasly exceeds 90 dBA over
8 hours at the operator's ear, wear approved ear protection
in compliance with local regulations.

Where counterweights are provided, do not operate the
machine if they have been removed.

When transporting a loaded bucket, keept it as rolled-back
and low as possible for maximum visibility, stability and
safety of there machine. Ground speed should be ad-
equate to the load and ground conditions.

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

Use only the type of bucket recommended for the machine
and the materials to be handled. Follow the recommenda-
tions conceming loading capacity, arrangement of the
materials, characteristics of the ground and job to be
performed.

Do not lift and move loads overhead where persons are
standing or working, nor downhiil when working crosswise
on slopes. In this case, the bucket should be unloaded on
the uphill side, whenever possible.

Start and stop the machine carefully when the bucketis full.
Do not move off without first reducing engine speed.

Overtaking manoeuvres should be performed only when
absolutely necessary and unavoidable. Beware possible
uneven terrains, poor visibility, presence of other machin-
ery or persons out of sight.

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

Check instruments at start-up and frequently during
operation. Stop the machine immediately should any mal-
function be signalied.

Never use the bucket as a man lift or to carry riders.

Never use the machine as a work plattorm or scaffolding,
nor for other improper use (such as pushing railway cars,
trucks or other machines).

Pay attetion to people within the machine operating range.
Load trucks from the driver's side whenever possible.

Prior to operatingthe machine, check which obstacles and/
or difficulties you will encounter, such as narrow streets,
overhead doors, cables, piping, as well as ground, bridges,
paving and ramps bearing load limitations.

In case of road transfers, find out beforehand what condi-
tions are likely to be encountered, such as size restrictions,
heavy traffic, paving type, efc. . Beware fog, smoke or dust
that obscure visibility.

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

Always inspect the working area to identify potential risks

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}



W110-W130

SAFETY RULES

such as: inclings, overhangs, trees, demolition rubble,
fires, ravines, steep slopes, rough terrain, ditches, crowns,
ridge trenches, heavy traffic, crowded parking and service
areas, closed ambients. In such conditions, proceed with
extreme care.

Whenever possible, avoid going over obstacles such as
very rough terrain, rocks, logs, steps, diiches, railroad
tracks. When abstructions must be crossed, do so with
extreme care and at an angle, if possible. Slow down and
select a lower gear. Ease up to the break-over point, pass
the balance point slowly and ease down the other side,

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

Avoid crosswise hill travef, whenever possible. Drive up
and down the siope. Should the machine start slipping
sideways when going uphili, steer and tum machine front
immediately downbhill.

The gradient you may attempt to overcome is limited by
factors such as ground conditions, load being handied,
machine type and speed, and visibility.

There is no substitute for goed judgement and experience
when working on slopes.

Avoid operating the attachment too close to an overhang
or high wall, either above or below the machine. Baware of
caving edges, falling objects and landslips. Remember
that such hazards are likely to be concealed by bushes,
undergrowth and such,

When pushing-over trees, the machine must be equipped
with proper overhead guards. Never drive a machine up
the roots, particularly while the tree is being felled. Use
extreme care when pushing over any tree with dead
branches.

Avoid faggots, bushes, logs and rocks.

NEVER DRIVE OVER THEM, nor over any other surface
irregularities that discontinue adherence or traction with
the ground, especially near slopes or drop-ofis.

Be alert to avoid changes in traction conditions that could
cause loss of control. AVOID driving on ice or frozen ground
when working on steep slopes or near drop-offs.

Working in virgin rough terrains is characterized by the
presence of all the perils and risks listed above. In these
conditions, it is emphasised the danger represented by
large tree limbs (possibly falling on the machine), large
roots (which may act as a leverage under the machine
when up-rooted and cause the unit to overturn), etc.

STOPPING

Whenthe machine is to be stopped for whatever reason, do
so following the instructions given in chapters “Stopping
the machine™ and “Shutting off the engine” in the
Operation and Maintenance Instruction Manual.

Always remember to move the gearshifi leverto the neutral
posilion and engage the controt lever lock tor safety pur-
poses.

Apply the parking brake (it fitted).

NEVER LEAVE THE MACHINE UNATTENDED with the
engine funning.

Prior to leaving the operator’s seat,and after making sure
that allpeople are clear of the machine, always stowly lower
the attachment until resting it safely to the ground

Park the machine in a non-operating and no-traffic area.
Park on firm level ground. If this is not possible, position the
machine at a right angle to the slope, making sure there is
no danger of uncontrolied sliding. Apply the parking brake.

If parking in traffic ianes cannot be avoided, provide appro-
priate flags, barriers, flares and signals as required to
adeguately wam the oncoming drivers.

Keep head, body, limbs, hands and feet clear of the dozer,
arms, bucket or ripper when raised.

Always switch off the battery isolator switch before servic-
ing the machine in whatever manner (i.e., cleaning, repair-
ing, maintaining, etc.}. Do the same when the machine is
to remain parked for prolonged periods of time to avoid
accidental or unauthorized starting.

Never lower the attachments other than sitting in the
operator’s seat. Sound the horn. Make sure that nobody is
within the machine operating range. Lower the attachment
slowly. DONOT USE FLOAT POSITION in case of hydrau-
lic controls.

Securely blockthe machine and lock it every time you leave
it unaftended. Return keys to authorized security. Perform
all necessary operations as detailed in the Operation and
Maintenance Instruction Manual. Apply the parking brake
(if tited) every time you leave the machine.

MAINTENANCE

GENERALITIES

Before operating or performing any intervention on the
machine:

- carefully read all the norms contained in this Manual,

- read and observe all safety plates and instructions lo-
cated on the machine.

Do not allow unauthorized personnel to service the ma-
chine. Do notcarry out any maintenance work without prior
authorization. Follow all recommended maintenance and
sewvice procedures.

Keep the operator's compartment free of loose objects that
are not properly secured.

Do not wear rings, wrist walches, jewellery, loose or hang-
ing garments, such as ties, tom clothing, scarves, unbut-

Carefully read persona! and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-w130

SAFETY RULES

toned or unzipped jackets that can get caught in moving
parts. Wear cettified safety clothes such as: hard hat, no-
slip footwear, heavy gloves, ear protection, safety glasses,
reflector vests, respirators. Ask your employer about spe-
cific safety equipment requirements.

Never service the machine with someone sitting in the
driver's seat, unless this person is an authorized operator
assisting in the maintenance being carried out.

Keep the operator's compartment, step plates, grab rails
and handles clear of foreign objects, oil, grease, mud or
snow to minimize the danger of slipping or stumbling.

Clean mud or grease from your shoes before climbing on
the machine or driving it.

Never attempt to operate the machine or its attachments
from any position other than sitting in the operator's seat.

Never stand under the boom.

Shouid it be necessary to move the attachment through the
hydraulic controls for maintenance purposes, remember
that this should be done while sitting in the operator's seat.
Before starting the machine or moving its attachment,
apply the brakes, sound the hom and call that you are
about to manoeuvre. Raise the attachment slowly.

Always lock machine arms or any other parts that must be
lifted for maintenance purposes using adequate external
means. Do not allow anyone to pass near or even below a
raised yet unlocked attachment. if you are not absolutely
sure about your safety, do not stay under a raised attach-
ment, even if it is locked.

Do not place body, limbs, or fingers near articulated cutting
edges of uncontrolled machine parts or deprived of the
necessary guards, unless they are suitably and safely
locked.

Never pertorrn any work on the machine with the engine
running, except when this is specifically required. Do not
wear loose clothing, jewellery or such near moving paris.

When service or maintenance require access to areas that
cannot be reached from the ground, use a ladder or step
platform conforming to regulations in force. If such means
are not available, use machine grab rails and steps. Always
perform all service or maintenance work with the greatest
care and attention.

Shop and/or field service platforms or ladders should be
manufactured in accordance with safety reguiations in
force.

Disconnect batteries and label all controls to warn that
service work is in progress. Block the machine and all
attachments to be raised.

Do not check or fill fuel tanks, batteries and accumulators,
nor use the starting liquid if you are smoking or near open
flames. These fluids are flammabilet

BRAKES ARE INOPERATIVE when manually releasedfor
servicing. Provisions must be made to maintain control of
the machine using suitable blocks or other means.

The tuel filler pipe nozzle mustbe constantly keptin contact
with the filler neck. Keep this contact from the beginning to
the end of the fuelling operation to avoid possible genera-
tion of sparks due to static electricity.

Tow the machine only from the attaching points provided.
Use care in making connections and ensure pins and/or
bolt are firmly secured before pulling. Stay clear of draw-
bars, cables or chains under load.

To move a failed machine, use a trailer or a low platform
truck, if available. In case towing is needed, use all neces-
sary signals required by locat regulations, and follow direc-
tions provided in this Manual.

Lead/unload the machine from transporter on firm level
ground providing safe support to the wheels of the truck or
trailer. Use strong access ramps, with adequate height and
angle. Keep the loading platform free of mud, oil or slippery
materials.

Tie the machine securely to the platform of the truck or
trailer and opportunely wedge machine wheels ortracks as
required.

Never align holes or slots using your fingers; always use
appropriate aligning tools.

Remove all sharp edges and burrs from re-worked pans.

Use only approved and effectively grounded auxitiary
power sources for heaters, battery chargers, pumps and
similar equipment to reduce electrical shock hazard.

Lift and handle heavy components using hoisting devices
ot appropriate capacity. Ensurethe sling has been correctly
applied. Use lifting eyes if provided. Pay attention to by-
standers.

Never pour gasoline or diesel fuel into open, wide and low
containers. Never use gasoline, solvents or other flamma-
ble fluids to clean parts. Use proprietary certified non-
flammable, non-toxic solvents only.

When using compressed air to clean parts, wear safety
glasses with side shields. Limit pressure to max 2 bars, in
accordance with local safety regulations in force.

Do not run the engine in closed buildings without proper
ventilation capable to remove lethal fumes.

Do not smoke, use open flames or produce sparks nearby
while refuelling the unit or handling highly fiammable mate-
rials.

Do not use any flame as a light source during maintenance
work or to look for leaks anywhere on the machine.

Make sure that alftools provided are in good condition at all
times. NEVER USE tools with mushroomed or damaged
heads. Always wear eye protections.

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

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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SAFETY RULES

In case tests during which the engine should be kept
runinng, a qualified operator must sit in the driver’s seat
with the mechanic in sight at all times. Place the transmis-
ston in neutral, apply and lock the brakes. KEEP HANDS
OFF MOVING PARTS.

in case of field service, move machine to levei ground, if
possible, and block it. If work on an incline cannot be
advised, block the machine and its aftachments securely.
Move damaged 1o level ground as soon as possible.

Do not trust worn and/or kinked chains and cables. Never
use them for lifting or pulling. Always wear heavy gloves to
handte chains or cables.

Be sure chains and cables are fimly fastened and that
ancher points are strong enough to withstand the expected
load. Nobody should stay near the anchor points, cables or
chains. DO NOT PULL OR TOW UNLESS THE OPERA-
TOR'S COMPARTMENTS CF THE MACHINES IN-
VOLVED ARE FITTED WITH THE PROPER GUARDS
AGAINST BACKLASH IN CASE OF CABLE OR CHAIN
FAILURE OR DETACHMENT.

Keep the area where maintenance is carried out CLEAN
and DRY at all times. Clean immediately all water and oi!
spillages.

Do not pile up oily or greasy rags as they represent a major
fire hazard. Always store them in closed meta! containers.

Before starting the machine orits attachment, check, adjust
and lock the operator's seat. Also ensure that nobody is
within the machine operating range. Sound the hom.

Rust inhibitors are volatile and flammable. Use them only
in weli ventilated areas. Keep open flames away - DO NOT
SMOKE - Store containers in a cool well ventilatedplace
where they could not be reached by unauthorised people.

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

Wear safely glasses with side shields, hard hat, salety
shoes, heavy gloves when metal particles or similar may be
ejected and hit you.

Wear appropriate protective equipment such as dark
safety glasses, hard hat, protective clothing, special gloves
and footwear while welding. Nearby persons should also
wear dark safety glasses aven i they are not welding. DO
NOT LOOK THE WELDING ARC WITHOUT PROPER
EYE PROTECTION.

Become acquainted with all your jacking equipment and its
capagity. Remember that the jacking paint on the machine
should be appropriate forthe load applied. Also, be sure the
support area of the jack at the machine and on the ground
is appropriate and stable.

Anyload supponted by a jack represents a possible hazard.
Always transfer the load onto appropriate support means
according to local or national safety requirements before
proceeding with sefvice or maintenance work.

Metaf cables get frayed after prolonged use. Always wear

appropriate protections (heavy gloves, goggles, etc.) while
handling them.

Handle all paris carefully. Keep hands and fingers away
from gaps, gears, and similar. Always use and wear the
appropriate protections.

Water can build up in pneumatic systems from condensate
moisture due to changes in atmospheric conditions. If
necessary, drain such deposits following instructions.

Before carrying out any maintenance work or service, lock
the machine articulated frame modules using the appropri-
ate safety device. Remember to remove and store it prop-
erly at the end of work.

If the machine is equipped with hydraulic brakes, make
surethat the reservoiris always filled up to the correct fevel,

Always block all wheels, front and rear, before bleedingthe
braking system or disconnecting control hoses and/or
cylinders.

STARTING

Do not run the engine in closed buildings without proper
ventilation capable to remove lethal exhaust fumes.

Do not place head, body, limbs, feet, hands orfingers near
rotating fans or belts.

Be especially careful near blower fans.

REMEMBER THAT THE STARTING FLUID IS HIGHLY
FLAMMABLE. Follow recommendations provided in this
Manua! and printed on the containers. Containers must be
stored in a cool, well ventilated place out of the reach of
unauthorised persons.

DO NOT PUNCTURE OR BURN CONTAINERS.

ENGINE

Loosen the radiator cap very slowly to relieve system
pressure before removing it. Always top-up coolant level
with the engine off.

Avoid that flammabile materials could touch exhaust parts.
If not possible, provide necessary protections.

Do not refuel with the engine running, especially if hot, as
this increases fire hazard.

Never atiempt to check or adjust fan belt tensions when the
engine is running.

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

Carelfully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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SAFETY RULES

Do not lubricate the machine with the engine running.

Do not run the engine with air intakes, door or guards open.

ELECTRICAL SYSTEM

Always disconnect the batteries prior to any intervention on
the machine or its electrical system (cleaning, repair,
maintenance).

Should booster batteries be used, remember 1o connect
ends of the booster cables in the proper manner: (+) to (+)
and (-} to {-). Do not short-circuit terminals. Thoraughly
follow instructions given in this Manual.

Before any intervention, make sure that the battery isolator
switch is off.

BATTERY GAS IS HIGHLY FLAMMABLE. Leave the bat-
tery compartment open during recharging to improve ven-
tilation. Never check battery charge by placing metal cb-
jects across the posts, Keep sparks or open flames away
from batteries. Do not smoke near the battery to prevent
explosion hazard.

Before any intervention, make sure that there are no fuel or
electrolyle leakages. if any, correct priorfo proceeding with
further work. Do not recharge batteries in confined spaces.
Ensure proper ventilation is provided to avoid accidental
explosions due to build-up of gas released during charg-
ing.

HYDRAULIC SYSTEM

Pressure fluid escaping from a very small hole can be
almost invisible and still have sufficient force to penetrate
the skin, Always check any suspected pressure leaks
using a piece of cardboard orwood. DO NOT USE HANDS.
if injured by escaping fluid, obtain medical aftention imme-
diately or sericus infection or reaction may develop.

Siop the engine and relieve all system pressure before
removing paneis, housings, caps, plugs or covers.

Always use gauges of adequate capacity (end-of-scale
reading) and follow recommended procedures.

TOOLS

Always keep head, body, limbs, feet, or hands away from
bucket, blade, or ripper when inthe raised position, Prior to

any intervention, install all safety devices according to
current regulations. In case the attachment is to be oper-
ated through the machine hydraulic system for mainte-
nance purposes, remember to do so only while sittinginthe
driver's seat. Make sure that nobody is within the machine
operating range. Before operating the attachment, alert
people by sounding the hom and by voice. Raise the
attachment siowly.

Do not use the machine 1o transport loose objects, unless
proper devices to this purpose are provided.

Clutches and brakes of this machine as well as auxiliary
devices and attachments (such as drive cylinder or winch
control vaives} shouid always be properdy adjusted in
accordance with the instructions provided by the Manufac-
turer. Never perform adjustments with the engine running,
except when this is specifically required by the relevant
procedures.

TYRES AND WHEELS

Make sure that the tyre inflation pressure corresponds to
specifications issued by the Manufacturer. Regularly
check inflation pressure.

Should pressure be changed, do this while staying on the
tyre side and at a safe distance.

Pressure checks should always be carried out with the
machine unloaded and cold tyres.

Never use reconditioned tyre rims, since possible
weldings, incorrect heat-treatments or repairs canweaken
the wheels and cause damages or failures.

Do not cut, nor weld rims with inflated tyres installed.

The spare tyre should be inflated only enough to keep the
rm components assembled. Remember that when not
installed on the disc, a tyre inflated 1o maximusm pressure
can explode.

Therefore, maximum care must be taken when handiing a
fully inflated tyre.

Before servicingtyres, block all wheels, frontandrear. After
jacking up the machine, block it in the raised position using
suitable stands conforming to current safety regulations.

Defiate the tyre before remaving objects from the fyre
tread.

Never inflate tyres with flammable gas: expiosions and
severe bodily injuries may result !

When starting your work shift, check for loose whee! or im
bolts and brackets and retighten to correct torque as
necessary.

Carehuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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SAFETY RULES

A WARNING

Ensure that the attachment is safely resting on to the ground before repaiting,adjusiing, or servicing
machines fitted with hydraulically, mechanically or cable controlled attachments (such as excavators,
loaders, dozers, scrapers, etc.). Should it be necessary to partially or fully raise the hydraulically, mechani-
cally, or cable controlled attachment to gain access to certain items, make sure the attachment is adequately
retained in the raised position by means other than the hydraulic lift cylinders, cable and/or mechanical
devices used for controlling it.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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UNITS OF MEASURE

Units of measure used in this manual are those
adopted by the International System which replace
the units previously used by the M.K.S. system.
Force: decanewton (daN) replaces kilogram
(kg)

Pressure: bar, replaces kg/cm?

Torque: decanewton x meter (daNm) replaces

kgm

The following tables is to be used 1o convert units of
measure:

multiply by to obtain
Force kg 0.9807 daN
Pressure | kg/cm? 0.9807 bar
Torque kgm 0.9807 daNm

Note - For current service use, the following
equivalences can be considered to be valid;
kg = daN; kg/cm?= bar; kgm = daNm.

CLASSIFICATION OF STANDARD COMPO-
NENTS TO DETERMINE THE TIGHTENING
TORQUES

Note - incase, in the different sections, the tightening
torque is not listed, refer to the table “TIGHTE-
NING TORQUES?", only after identifying exactly the
component.

The latter is identified by a coded eight digit number,
allowing a complete description of the item.

Example:
(771 o] ] B] (o1 /[T [g]

| - Standard index digit

1t is always represented by the digit 1. This number
indicates that the item can be fabricated in a number
of versions differing for material and coating.
a-b-c-d-e -Standard base digits

It is a number always composed of five digits
identifying dimensional specifications of the item.

f - Material index digit

This digit indicates the material used for a defined
item. Its meaning is indicated in the table that follows,
g - Coating index digit

It indicates the coating applied to a defined item.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Resistance class and material
Material
index (f) FIAT UNI DIN SAE BS BNA
0 R 40 4D - 45 - 4A 1 A 42
1 R50 55 - 65 3 P 56
2 R8o 8G 5 T 80
3 R100 100 10K 8 pY 100
4 Brass Brass Messing Brass Brass Laiton
5 Alluminic | Alluminio | Aluminium | Aluminium | Aluminium | Aluminium
6 Copper Copper Kupfer Copper Copper Cuivre
7 Blank far other metallic materials
WARNING TORQUE TABLES
- Lubricate all hardware until 24 dia., with engine oil. If correct torque is not specifically indicated in the
Use grease for larger diameters. relevant pages, refer to the following tables.

- Tolerance on torgue: + 5%

- Resistance classes R80, R100, R120 must be
understood as follows:

10.9 replaces R10Q0

for screws
12.9 " R120
10 replaces R80

for nuts

12 " R100

CDT= cadmed; FOSF= phosphated; ZNT=
galvanised.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130

0-15
NUTS {ZNT) SCREWS (ZNT / DEIDR)

Strength grade: 10 (R 80) Strength grade: 10.9 (R 100}
Diameter normal | lowtype | with polyamide ring Diameter normal |self-ocking
and pitch normal low type and pitch ZNT ZNT

mm daNm daNm daNm daNm mm daNm daNm

M6 x 1 13 1.2 - - M6 x 1 13 -
M8 x 1.25 3.2 2.6 3.9 3.2 M8 x 1.25 13 3.5
M10 x 1.25 7.2 5.2 B.2 6.2 M10x1.25 7.1 7.9
M10x15 6.5 5 7.7 6 M10x 1.5 6.5 7
M12 x 1.25 13 87 14.5 0.2 M12 x 1.25 12.7 13.9
M12 x 1.75 " 8.1 12.9 9.6 M12x1.75 11 i2
M14x 15 19.5 13 21.6 15 M14x1.5 20 22
Mi4 x 2 18 12.5 20 14.6 M14x2 18 19
M16x 1.5 30 17 34 20 M16 x 1.5 30 33
Mi6x2 - - - - M16x2 - -
M18x 1.5 45 25 50 29 Mi8x15 45 48
M18x 2.5 - - - - M18 x 2.5 - -
M20 x 1.5 60 30.5 64.5 35 M20x 1.5 60 65
M20x 2.5 - - - - M20 x 2.5 - -
M22x15 80 41 - - M22 x 1.5 80 80
M22 x 2.5 - - - - M22x 25 - -
M24 x 2 100 47 108 525 M24 x 2 100 110
M24 x 3 - - - - M24 x 3 - -
M27 x 2 95 40.1 - - M27 x 2 100 -
M30x 2 130 494 - - M30 x 2 140 -
M33x2 170 - - - M33x 2 190 -
M36 x 3 220 - - - M36 x 3 240 -

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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1.1 GENERAL DESCRIPTION

The engine on this loader is a turbo charged 4 stroke diesel engine, water cooled, overhead valves, with di-

rect injection with rotary pump. The negine is mounted on the rear end of the loader and its power is driven
from the flywheel to the torque converter through a flexible disc diaphragm.

EXHAUST FUMES SILENCER RADIATOR

AIR CLEANER

ENGINE

FUEL CAP

Fig. 1-1 Engine and accessories

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.2 GENERAL SPECIFICATIONS

0
Type 8065.25.290
S

8065.25.291

Cycle 4 stroke, direct injection, turbo charged
Diesel
ES[ Quantity of cylinders 6 in-line
O
E. Diameter mm 104
ST T
]E 1 M[ Stroke mm 115
fo o SN S .
e ||+l +.. = Total displacement 5861
cu cm (cu in}
Q Compression ratio 18: 1
/_ Max. power Kw 83 94.7
Pm 2300 2200
Max. torque daNm 441 56.9
N
rpm 1500 1500
Minimum idle
Q speed tpm 790 + 870 785 + 865
Maximum idle
speed pm 2430 + 2530 2350 + 2450
Q Maximum speed
with stalling converter rpm 2310+ 2410 2100 + 2200
Maximum speed
with stalling equipmentpm 2300 + 2400 2240 + 2340
Minimum speed with
@ stalling steering rpm > 600 > 600

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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W 110 W 130
8065.25.290 8065.25.291
Maximum speed with stalling
equipment + steering rpm 1510 = 1710 1470 + 1670
@ Pressure at TD.C. (*}  bar >
Minimum allowed
pressure at T.D.C. (*} bar >
Engine dragging
speed mpm . ~
TIMING
starting B.T.D.C. A 12°
end ABD.C. B 31°
starting B.7.D.C. D 50°
endA.B.D.C. c 16°
Operational (%)
o] mm 0.30
X
} ik mm 0.30
FUEL FEEDING By fuel pump - injection pum - filters -
s injectors - starter heater
.-
]] Type: BOSCH VE 6/12 F 1150 RV) BOSCH VE 6/12 F 1100 RV
—~g
@ Pump timing 7°x1 6° 9
X
gh Delivery starting mm 1
l% Injector nozzle type DLLA 13251320
Firing order
- injection pump A-B-C-D-E-F
- engine 1-5-3-6-2-4
% injection pressure bar 260 + 12

(*} The value of the pressure is measured rotating the engine using the electric starter motor only, with oil
temperature of 40 - 50°C (104 - 122°F) and injection pump in stop condition.

Carefully read persenal and machine SAFETY PRECAUTIONS (at the beginning of this manuyal)
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W 110 W 130
8065.25.290 8065.25.291
TURBO CHARGING
turbocharger type GARRET TO 4B
_ LUBRICATION
= B

Oit pressure with hot engine:

- at min. speed

Forced by gear pumps, pressure relief valve, dou-
ble filtration oil filters

bar 21.2
- at max. speed bar =235
COOLING Centrifugal pump, thermostat regulation, {an, radia-
tor, heat exchanger.
Water pump drive V belts
Themostat
- beginning of opening 78°+2°C
- max. opening
OIL CAPACITIES
Total capacity 1st filling:
Kg 145
- Pericdic change capacity:
- engine sump Kg 12
- engine sump + filter Kg 13.2

Carstully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.3 DATA - MOUNTING CLEARANCES

CYLINDER GROUP AND CRANKING W 110 W 130
COMPONENTS 8065.25.290 8065.25.291
mm
2
l'j Seat of cylinder liners: & 1 106.85 + 106.90
. Cylinder liners:
L
outside diameter @2 107.02 = 107.05
@2
tength L 198.00 + 198.50
E§:\ Cylinder liners - cylinder block 0.12 - 0.2
bore
W E > Outside diameter o3 +0.2
23 Cylinder finers:
X
inside diameter g2
104.000 + 104.024
protrusion X
Pistons:
dimension of
& measurement X 12
X !{:@
outside diameter g1 103.870 + 103.852
)
: pin bore @2 38.000 + 38.006
A0 Piston - cylinder liner 0.130 + 0.172
E < Piston diameter 21 08
=T X
Protrusion of pistons X 0.64 +0.97

]

* The dimension is measured on the diameter 101 mm

Piston pin 23 37.984 + 37.990
I Piston pin - pin bore 0.010 + 0.022
X1 X1+ 2.73+2.70
% X;Q Piston ring grooves X 2 2.55+257
X 3 4.03+4.05

Carelully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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CYLINDER GROUP AND CRANKING w110 W 130
COMPONENTS 8065.25.290 8065.25.291
mm
. | sS1* 2.595 + 2 575
It S 2 picton r
i <3 Piston rings 52 2478 + 2.490
S3 3.975 +~ 3.990
* The dimension is measured on the diameter 101 iy
1 0.105 + 0.155
C_fﬁﬁ:! Piston rings - grooves 2 0.060 + 0.092
3 0.040 +~ 0.075
é >  Piston rings 0.6
Piston ring gap in cyiinder
xi liners:
E X2 X 1 0.40 + 0.65
xX3
X2 0.30 - 0.55
X3 0.30+0.55
- @I Bushing seat in conrod
¥ small end 21 41,846 + 41.884
conrod bearing
@2 seat @2 67.407 = 67.422
e - Diameter of conrod small end
'T‘f‘ bushing
Q:t @3 outside @ 4 41.979 ~ 42.017
S inside 23 38.004 + 38.014
J— Conrod half bearings 8 1.805 + 1.815
Conrod small end bushing - 0.095 + 0.171
bore
DK Piston pin bushing 0.014 + 0.031
B < Conrod half bearings 0.254 - 0.508
X Posizion of measurement X 125
Max. discrepancy of
k parallelism between
center lines of conrod = 0.07

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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CYLINDER GROUP AND CRANKING W 110 W 130
COMPONENTS 8065.25.290 8065.25.2901
mm
gl @2 Main journals 21 79.791 = 79.810
Crankpin journals @2 63.744 + 63.725
Main journal half bearings S1 2169+ 2.178
S| S 2 .
J- - Crankpin journal half
\J bearings 52 1.805 + 1.815
L 53 Main journals g3 54.200 + 84.230
Half bearings - main journal 0.034 + 0.101
23 Half bearings - crankpin journal 0.033 + 0.087
p—— Half bearings 0.254 + 0.508
é < Haff bearings
Main journal for
thrust ring X1 32.0 + 321
X1
Center main journal
support X2 25.010 = 25.060
X2
% 3 Thrust hatt
washers X3 3.378 + 3.429
Crankshaft thrust washer 0.082 + 0.334

clearance

oo i
B >  Thrust hatt washers

0.127 - 0.254 - 0.508

1

1 2 Alignment p—
2
Out of round O 12
——
Taper - 12

z0,10
+0.25

0.008

0.012

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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W 110 W 130
CYLINDER HEAD - TIMING 8065.25.290 8065.25.291
mm
TI.E_' Valve guide seat in
ﬂ cylinder head &1 13.950 + 13.983
L
' D2 8.023 + 8.043
Valve guides
23 o3 13.993 = 14.016
Valve guides and seats .
on cylinder head 0.010 - 0.066
m é > Valve guides +0.2
@ 4 Valves:
@4 7.985 + 8.000
< o 60°30't 7
),3 2 4 7.985 + 8.000
o 45°30'+ 7"
o
% Valve stem and relevant guide 0.023 + 0.058
Valve seat bore on cylinder
head:
=yl 21 .
21 1 o 39.000 + 39.025
QOutside diameter of valve seat;
angle of valve seats on cylinder
@2 head:
1] G2 -
o 60°+ 5
@ >,3 @2 39.136 + 39.161
o 45° + &'
Valve fitted depth X 0.7 +1
>4
Between valve and cylinder
head 0.111 +0.161

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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W 110 W 130
CYLINDER HEAD - TIMING 8065.25.290 8065.25.291
mm
Valve spring height:
4
A —J freelength H 446
H2 under a load of N:
270t 14 H1 34
528+ 26 H2 23.8
l L « Nozzle protrusion X 0.7 +1.7

Bore for camshaft bushings
into the crankcase:

a1 55.280 + 55.305
| 9 o o2 54.780 + 54 805
1 2 3 g3 54.280 + 54.305
o4 53.780 + 53.805
Camshaft jounals:
25
ﬂ a5 51.470 + 51.500
@6 50.970 =+ 51.000
g4 @6 a7 50.470 + 50.500
g8 49.970 + 50.000
Qutside diameter, camshaft
bushings:
-0 1
g2  front @1 55.375 + 55.430
053 front interm. @2 54.875 + 54.930
rear interm. @3 54.375 + 54.430
rear 24 53.875 + 53.930

Inside diameter, bushings:

[
g ; front g1 51.580 + 51.630
-0 3 front interm. a2 51.080 + 51.130
: rear interm. 23 50.580 + 50.630
rear a4 50.080 = 50.130
Bushings and seats into
crankcase 0.07 +0.15
a3 Bushings and journals: 0.08 + 0.16
. Cam lift:
H !
O i SUI 5.97
bW H 6.25

Carelully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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1.4 INJECTION PUMP SETTING DATA
1.4.1 ENGINE 8065.25.290 (W110)

tnjection pump: VE&/12 F 1150 RV
Governor: ali speed
Lift pump: membrane

Pressure lines (ENGINE): diam. 6 x diam. 1.75; lengths cylinder no. 1 = 650 mm; no. 2 = 650 mm; no. 3 = 650
mm; no. 4 = 650 mm; no. 5 = 650 mm; no. 6 = 650 mm.

Injector setting (ENGINE): 260 bar.

Engine idle speed: 825 + 25 rpm.

Static coupling 7° + 1 B.T.D.C. with plunger no.1 in delivery beginning position and engine piston no. 1 in
compression stroke.

Tets bench with static and dynamic specifications in accordance with 1SO 4008/1 and 4008/2 standards
Lines diam 6 x diam. 2 x 450 mm (1SO 4093.3 standard). ‘
injectors at iSO standard (calibrated orifice element)’

Calibration of injectors 250 + 3 bar.

Testing fluid in accordance with 1SO 4113 standard, temperature: 38 + 42°C (100 + 108°F)

Feeding pressure 0.35 bar.

Backflow orifice diam. 0.55 mm

PUMP TIMING
Plunger lifting 0.4 mm (from B.D.C.)
(In correspondence with the delivery vaive closing)
Firing order ABCDETF
1-5-3-6-2-4
Rotation direction Right
BASIC CALIBRATION OF PUMP
Type of Engihe speed Rack travel mm?¥c/cil. Max. variation among Pressure on LDA
operation {rpm} {mmy) cylinders (cu cm) {bar)
Calibration 750 75 3.5 0
Calibration 350 34 4 G min.
Test 1150 66 35 0

Caretully read persanal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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142 ENGINE 8065.25.291 (W130)

injection pump: VE6/12 F 1100 RV
Governaor: all speed
Lift pump: membrane

Pressure lines (ENGINE): diam. 6 x diam. 1.75; lengths cylinder no. 1 = 650 mm; no. 2 = 650 mm; no. 3 = 650
mm; no. 4 =650 mm; no. 5 = 650 mm; no. 6 = 650 mm,

Injector setting (ENGINE): 260 bar.

Engine idle speed: B25 + 25 rpm.

Static coupling 7° £ 1 B.T.D.C. with plunger no. 1 in delivery beginning position and engine piston no. 1 in
compression stroke.

Tets bench with static and dynamic specifications in accordance with ISO 4008/1 and 4008/2 standards
Lines diam 6 x diam. 2 x 450 mm (ISO 4093.3 standard).

Injectors at ISO standard {calibrated orifice element)

Calibration of injectors 250 + 3 bar.

Testing fiuid in accordance with IS0 4113 standard, temperature: 38 +« 42°C {100 + 108°F)

Feeding pressure 0.35 bar.

Pressure relief valve set at...........bar.
Backflow orifice diamn. 0.55 mm.

PUMP TIMING
Plunger lifting 1 mm (from B.D.C)
(in correspondence with the delivery valve closing)
Firing order ABCDEF
1-5-3-6-2-4
Rotation direction Right
BASIC CALIBRATION OF PUMP
Type of Engine speed Rack travel mm?3/c/cil. Max. variation  Pressure on LDA
operation {rpm) (mm) among cylinders (cu cm) {bar}
Calibration 750 82 35 1
Calibration 550 61.5 3.5 -
Calibration 400 15 4 0 min.
min.
Test 1250 65.5 35 1

Carefully read personal and rachine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.5 OUTER VIEWS
DIESEL ENGINES 8065.25.290 - 8065.25.291
8
6 2
\

17 16 5

21

Fig. 12

THERMOSTAT HOUSING
AlR CLEANER
ALTERNATOR

OIL FILLER PLUG WITH DIPSTICK
OIL SUMP

EXHAUST SILENCER
TURBO CHARGER
ENGINE BREATHER

. EXHAUST MANIFOLD
10. STARTER MOTOR

11. FLYWHEEL HOUSING

CENOmALN

12. INJECTOR HOLDER

13. INTAKE MANIFOLD

14. OIL FILTER

15. OIL FILTER

16. PRESSURE SWITCH

17. WATER DRAINING VALVE

18. FUEL FILTERS

19. ENGINE STOP SOLENOID VALVE
20. INJECTION PUMP

21. RADIATOR FAN

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.6 ENGINE SUPPORTS

The engine is mounted on the rear module of the frame in four points:
in front, through the transmission-converter group that, in turn, is supported by bolted brackets on eiastic pads
and in the rear, through a plate bolted o the engine and attached on efastic pads, as we!l.

Fig.1-3  Engine supports

1. NUT M12 ENGINE REAR MOUNTING 6. PAD

2. LEFT FRONT SUPPORT BRACKET 7. PLATE

3. RIGHT FRONT SUPPORT BRACKET 8. NUT M20

4. SCREW M10 SECURING REAR PAD 9. SCREW M20 ENGINE FRONT MOUNTING
5

. SCREW M16 SECURING FRONT BRACKET

> "1 4daNm > &7 20daNm
B> 41 16.7daNm B> T 4daNm

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.7 MAIN TIGHTENING TORQUES AND PRESSURE PICK-UP POINTS

f

Fig. 14

Value of tightening torque Pressure pick-up point

* Additional tightening of 180°

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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18 LUBRICATION SYSTEM

Rt oT 4ot (o TP Forced
Lubrication pump: ...ccoevcireccmee v e eaeer e anraes et en e ra et s Gear type, driven by crankshaft
11 =T g o RSPV Total flow and by-pass combined system
L8 a4 T SO PO RSP SO Built-in water-oil heat exchanger
Oil pressure regulation: ...t et e e e e Plunger with spring
Quantity of lubricant Oil {15 HIINGY: ... v e e b 14.5 kg {31 1b)

The engine parts are lubricated by a forced circulation using an hydraulic pump. The pump sucks the engine
oil from the sump and sends it, under pressure, through an cil filter and the heat exchanger, to a manifold in
the cylinder block, to be distributed to the various organs of the engine, before retuming to the oil sump.
Eventual engine oil pressure malfunctions are signalled by the pressure switch or the filter clogging switch,
and an indicator light located on the instrument panel! in the operator compartment.

Fig. -5 Lubrication system

1. OIL FILLER PLUG | 9. OUTER OIL RETURN PIPING

2. ROCKER ARM SHAFT 10. LUBRICATION MAIN DUCT

3. CAMSHAFT 11. DELIVERY PIPING

4. OIL FILTER 12. CRANKSHAFT

5. LOW PRESSURE SWITCH 13. MESH FILTER ON SUCTION LINE
6. TURBO CHARGER 14. DRAIN PLUG

7. OUTER LUBRICATION DUCT 15. RELIEF VALVE

8. OIL DIPSTICK 16. OIL PUMP

Caretully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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1.9 COOLING SYSTEM

L7014 o U O USSP PP PSSRSO water
=TI 1 0 = RO blowing, 550 mm diam., 7 blades
DITIV uoeveeeeeercemseeseesemees s emameeemsssestassenesseeeeeseaeesseeeaeEeeReaes s Fnaeta b st e RS e R e ARt SR E e b e ee R ARt rre et belt
L2 1 E L T 2o O OO P OO belt driven, centrifugal type
TREMTIOSAL .....evreiereerrereececerrorerasararsasimsescarscscasars smmmesassessressesimimessesemnasesasssnses at outlet from cylinder head
Starting opening tEMPEIALUNE. ....... ..ot st s e e s e e s e aeem e e s e ea s saes st enmsnnns 79°C (174°F)
Complete opening teMPEFATUIE: ...........cccoiritecieesirrrere e s e sreesee e see e s er s taa b be s re e s et anara st 94°C (201°F)
ENQINE TAMIBIOT: coiioiiiiri e et e s st e e s rn e e e e v arsa s e s sabba st atsre e nasnen corrugated fins and ubes
Converter radiator ... water radiator with multiple radiant fins
System filing CAPACITY: ......ooi e e e 28 lit (7.4 US gal)
Cab
heater
Expansion |
tank r
Thermostat — I ﬂ

Air compressor

__rL\J: = = . _
: | systemteeding

piping

Cylinder head

m
=
a
3
-
5
iojapey

Engine oil heat L —— — |
exchanger X
Water pump

Fig. 16  Cooting system

Carefuily read personal and machine SAFETY PRECAUTIONS {(at the baginning of this manual}




1-18

ENGINE

W110-W130

1.9.1 GENERAL DESCRIPTION

The engine cooling system is a water type, with cir-
cutation forced by a pump.

The cooling water is taken from the radiator by the
water pump and is sent to cool the various parts of
the engine.

When the temperature of the coolant is lower than
the thermostat opening tempetature, the latter stays
closed and the water is recirculated through the en-
gine, without flowing to the radiator.

When the temperature of the coolant reaches the
opening temperature of the theymostat, the water
flows through the radiator to be cooled before get-
ting to the water pump.

The coolant temperature is constantly monitored by
a sensor [ocated in the thermostat housing and is
signalled by the “engine coolant temperature gauge”
located on the instrument panel in the operator’s
companiment.

Fig. 1-7  Components of the engine cooling system
ENGINE

RADIATOR UPPER SLEEVE

FAN GUARD

RADIATOR

RUBBER PAD

FAN GUARD

A A

7. RADIATOR LOWER SLEEVE

8. FLEXIBLE HOSE

9. BRACKET

10. EXPANSION TANK

11. RADIATOR WATER DRAINING PIPE
12. RADIATOR CAP

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.9.2 RADIATOR

Fig. 18  Radiator

omAaLM

FROM EXPANSION TANK
COOCLANT INLET

COOLANT OUTLET
TRANSMISSION OIL INLET
TRANSMISSION OIL OUTLET
WATER DRAINING

NOTE - The illustration represents the radiator of
model W110Q.

For the model W130, the design of the radiator is the
same.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.10 FUEL SYSTEM

IREGHON PUMDT (v et eeeate e eeareeeeeesereasieeesteessietteiasseieataneseneeanrevantiinnes BOSCH
EJECIOT NMOZZIET ...cevceceieecee et er e e e s s ssatnssr e an e s aa e e e e e sr e et sheme e s b v e e et r s s e s s e nnranan calibrated hole type
Fuel NG PUMD. .ottt san e e plunger type (with hand pump}
L= I =T O SO O OOV PPN paper filter
LE o= £ 3o o S OO OO T PO PP LU PPORs RVS type
REeQUIBTION: .. .. et e bs e e et e centrifugal, afl speeds
[ 4o (o 1 A U O SO UGS forced
Capacity Of fUEI FESEIVOIN ........ciiveecirreieetiertrseectiv s caaevs e eeb e ee b eanesnt b b eensabs s can s neasasnarrnean 1701 {44.9 gal)
Bar 0.5 £ 0.1
*
9
e

Fig. 1-9  Diagram of engine fuel feeding system

MESRH FILTER INSIDE FUEL RESERVOIR

PRE-FILTER WITH BLEEDING PUMP AND WATER MONITORING INDICATOR (FILTRATION CAPACITY 100 )
MEMBRANE TYPE LIFT PUMP WITH BUILT-IN MANUAL BLEEDING PUMP

HEATED DOUBLE BODY FUEL FILTER

ROTARY PUMP TYPE VE

INJECTOR

ONE WAY VALVE

CONTROL NEUTRALISER SOLENOID VALVE

STARTING HEATER

CoNHORELNS

Garefully read parsonal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.10.1 FUEL RESERVOIR
The fuel reservoir is welded to the frame in the rear The fuel reservoir is equipped with a level sensor
inner portion of the rear module, with its flexible hoses connected to the level instrument on the instrument

(delivery and return) connected to the engine. panel in the operator's compartment.

Fig. 1-10 Fuel feeding system

A: To LIFT PUMP

8: FUEL RETURN FROM SOLENOID VALVE

1. FUEL LEVEL SENSOR 7. MESH FILTER

2. FUEL DELIVERY FLEXIBLE HOSE 8. CAP

3. FUEL RETURN FLEXIBLE HOSE 9. DRAINING VALVE

4. FRAME REAR MODULE 10. COVER

5. FUEL RESERVOIR 11. WATER SEDIMENTATION FILTER
6. FUEL SUCTION FLEXIBLE HOSE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.11  AIR INTAKE AND EXHAUST
SYSTEM

F X1 O 111 = RS OR TR SO
SHBNCEL ..o ettt e e e mnd s ereaanes
TUMDOCNAIGET oeiecv e ceeerere e snr e s vin e
DenomiNation ... e e enaae

1.11.1 GENERAL DESCRIPTION

The engine air intake system is designed to bring
outer air into the intake manifold through the air fitter.
The air filter is fitted with a filter ciogged detector to
warn the operator when the filter element requires
cleaning.

The exhaust system is designed to convey
combustion exhaust gases from the exhaust manifold
to the silencer, and then into the atmosphere.

—_— A WARNING

Do not touch the silencer and exhaust manifold as
they are hot when the engine is running and for a
certain time after engine shut-down.

............................................... with two paper elements
.......................................... DONALDSON dia. 200 mm
............................................................... GARRET-T03

............................................... driven by exhaust gases
.............................................. pressure type, oil cooled

1.11.2 TURBOCHARGER

It is possible to increase engine power by feeding
compressed air into the cylinders during the intake
stroke (to supply a greater volume of air} and injecting
more fuel.

Exhaust gas inlet into the turbocharger is connected
to the exhaust manifold. Exhaust gases cause the
turbine wheel to rotate at high speed before entering
the silencer through the exhaust gas outlet.

The compressor wheel, which is assembled at the
opposite end of same shaft as the turbine wheel, also
rotating at high speed compresses the air drawn in
by the air filter and then delivers it to the intake
manifold.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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L

Fig. 1-11  Intake and exhaust system

EECE XS

AR CLEANER SLEEVE 6. EXHAUST PIPE
EXTENSION 7. SILENCER

COVER 8. EXHAUST MANIFOLD
AIRR CLEANER 9. DUST EJECTION VALVE
COLLAR 10. DUST EJECTION PIPE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.11.3 AIR CLEANER

[ W
\h

;E
~~en

Fig. 1-12  Air cleaner

AIR CLEANER BODY

AIR CLEANER COVER
OQOUTER FILTERING ELEMENT
INNER FILTERING ELEMENT

Eali ol Ll

5. COVER SECURING NUT
6. DUST EJECTION VALVE
7. CONNECTION FOR FILTER CLOGGING SENSOR

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.12 ELECTRICAL SYSTEM

S 11 (=TT TS OO T OO R maintenance free type
Voltage and CaPACIE: .......ccovuieeerirr e e b e 12 Volt - 100Amph
LT 1) YU OO OO SPOTU U 2
L LT L Tl ) S S 23 kg (5 3/4 ibs)
Starter motor

L - S VU OO TP electromagnetic engagement
V ORAGE BN POWEBT: Loreeree e ratecere e reecrcnte e e v e e e s e ce e red vt e s et s ne b s st e s e s s e b es sme S anat s et e et s et s e ran 24 Volt - 4 kW
Alternator

LI 1= S G SO S AC.
Yot Vo T T To I T =T OO O USSP 24 Volt - 55 Amp
] (11 OO U O UV OO bett
Automatic voltage reguIAtor: ...t et e e s e rn iC built-in regulator
Cold Stanting devICe: ..o et e bbb s e pre-heating plug
CUBOff ABVICE, <t e e ettt eb et et sab s b s s s b s e e s b b ea R e s e e ranesrnann s nm s nnnannes solenoid type
1.12.1BATTERIES

There are two batteries tocated in the respective com- The engine cannot be started if the gearshift selec-
partments on the right and left sides of the rear frame. tor {control lever) is not in neutral {refer to 2.5.4
Open the cover of the battery comartment to per- “TRANSMISSION CONTROL SYSTEM”). This has
form the checks required. the purpose of avoiding that the loader is suddenly

moving, when the starter swilch is actuated.

ACC

A DANGER

Handle the batteries with special care.

1. Do not cause open flames or sparks. Never smoke
nor approach batteries with open flames, since
batteries always generate flammable gases.

2. The electrolyte used by batteries is a sulphuric —
acid solution. Skin contact can cause serious and (REAR) (FRONT)
painful burns. Blindnass can result from contact
with the eyes. If the electrolyte contacts the eyes, Fig.1-13  Starter switch
wash them freely with water and seek medical
attention. TERMINALS
B| G )G |ACC] M | ST
POSITION
OFF
ACC O O
1.12.2 STARTER SWITCH
ON O Oo+0
The starter switch has 4 positions:
START O O 0O-1+-0
OFF, ACC, ON, START

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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1.12.3 STARTING A COLD ENGINE

The cold engine starter operates when sensor (3,
fig. 1-14) monitors a temperature below 8°C {46 °F).
The starter heater (2), by glowing, in fact, ignites the
fue! deviated into the air intake duct (8) by solenoid
vaive (4) heating the air sucked by the cylinders.

With the key of the switch in position “ON" the pre-
heating phase, lasting 30 seconds, begins.

When the key is rotated further into position “START”,
the engine is started.

o0

%o}
.

8
4
3
>° o,o:]
Dim 5
1
G
Tl
B o
6
7

Fig. 1-14 Engine cold starting system

FILTERS WITH FUEL PRE-HEATER
STARTER HEATER
TEMPERATURE SENSOR
SOLENOID VALVE

pope

112.4 ENGINE CUT-OFF DEVICE

Diesel engines have no electrical devices causing
the combustion, as happens on petroi engines, thus
the engine is normally cut-off by simpiy tuming the
main switch (starter switch) into the cut-off position.
For this reason, wheel ioaders are equipped with such
a device.

@ N

FUEL PRIMING MEMBRANE PUMP
ENGINE CUT-OFF SOLENCID VALVE
INJECTION PUMP

AR INTAKE MANIFOLD

When the starter switch is turned OFF, the engine
cut-oft solenoid (b) is energised, reducing the quan-
tity of fuel provided by the injection pump to the in-
jectors and finally cutting it off, thus stopping the en-
gine.

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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1.12.5 ENGINE PRE-HEATING SEQUENCE
WARNINGLAMP |  THERMOSTART | SOLENGID VALVE
ENGINE WATER ACTION PERFORMED OR FUNCTION oN oN 0%
TEMPERATURE
YES O Yes No YES Ko
28 XEY START SWITGH TURNED TO THE RUN POSITION
[VOLTAGE TO TERMINAL 45 X X X
{z 46.4 ) AFTER 2402 SEC, X X x
<8 KEY START SWITCH TURNED TO THE RUN POSITION X X X
{VOLTAGE TO TERMINAL "15)
(5 46.4 °F) AFTER 2 SEC. X X X
PRE-HEATING (LASTS AS PER DIAGRAM] X X X
STATER MOTOR OPERATED BEFORE END OF PRE-HEATING X X X
(WITH LAMP ON),
WRONG YET NOT DISABLED ACTION. THE SYSTEM SELF-RESETS
END OF PRE-HEATING X X X
THE STARTER MOTOR IS NOT OPERATED WITHIN 30 1.5 SEC. FROM ENG X X X
OF PRE-HEATING (DISTRACTION TIME)
ENGINE START (THROUGHOUT STATER MOTUR CRANKING) X X X
AIR HEATING INSIDE THE INTAXE MANIFOLD WITH THE ENGINE RUNNING ™ X X
{POST- HEATING)
END OF POST-HEATING X X X
1.12.6 PRE-HEATING MALFUNCTION WARNING LAMP MODES
DIAGNOSTIC THROUGH THE WARMING LAMP DIAGNOSTIC TIME
FAULTY SYSTEM FAULT SIGNAL TYPE CAUSED BY
CIRCUI AND/OR TYPE uNTIL wmL SIGHAL
COMPORENT WARMING | FLASHING KEY  |smaATmc| posy- REMOYAL OF| CONTROL BOX | ACTIVATED
LAMP OFF TURNED ~15- HEAE. ENT EY 15 DISCON.
1o | a4 50 SEC
REVERSED POLARITY X =
POWER SUPPLY EXCEEDING RATED X 53
VALUE {32V INSTEAD OF 24V}
NO POWER SUPPLY 307 X X X =
CIRCUIT NO POWER SUPPLY “15* X =<
FAULTS
OUTSIDE OPEN CIRCUT X X X E
™ THERMOSTARTS =
CONTROL SHORT CIRCUIT X X X
8ox
OPEN CIRGUIT X X X (>
SOLENOID VALVE
SHORT CIRCUIT X X >4
TEMP. SENSOR OPEN CICUIT X X X ==
OPEN CIRCUIT X
WARNING LAMP
SHORT CIRCUTT x B
CONTACTS NOT X X X
THERMOSTART CLOSED [ = |
cRCuT RELAY
FALTS CONTACTS WELDED X X X bd
INSIDE
THE GONTACTS MOT % X X =
CONTROL | SoLENOID CLOSED
BOX VALVE RELAY
CONTACTS WELDED X X X >4

<1 At all imes, even when pre/post-heating is not operated
P Only when pre/post-heating is operated

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual}
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1.12.7 ACCELERATOR CONTROL LINKAGE

The engine speed is controlied by actuating the ac-
celerator pedal.

When the accelerator pedal is pushed, to obtain an
engine speed more appropriate to the working con-
dition, the control lever on the injection pump is ac-
tuated, through the relevant cable.

Adjust the linkage so that when pedal (1) stops

against screw (10), the lever iocated on the injection
pump runs completely its stroke, stopping, in turn,
against the stroke end screw.

WARNING: The stroke end screw on the injection
pump is sealed. Do not change its setting.

{7

LA

>
T

AN

1"

=
AN
e
A

gl

Y B 7 2l 7
e

Fig. 1-15  Accelerator control

1. ACCELERATOR PEDAL 7.
2. RUBBER BOOT 8.
3. SPRING 9.
4. CONTROL CABLE 10
5. RUBBER SLEEVE 1.
6. CABLE SECURING BRACKET 12.

BALL JOINT

INJECTION PUMP

IDLE SETTING SCREW

PEDAL STROKE END SETTING SCREW

PUMP CONTROL LEVER STROKE END SETTING SCREW
PUMP CONTROL LEVER

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.1 GENERAL DESCRIPTION

The transmigsion power train is made of a drive group torque is increased. The power driven to each axle
(torque converter and transmission), prop shafts, front reaches, through the wheels, the tires, thus driving
and rear axles and tires. the loader.

The engine power is driven io the converter-trans- Here below a diagram of the transmission power train
mission group, where the r.p.m. are reduced and the is provided.

/ Front axle Front wheel
Engine Torque Transmission| .
converter C

. Rear Rear
M * Prop Shaﬂ axle Wheel

Tire and wheel assembly

Torque converter

Prop shaft

W7

Transmission

Front axle

Fig. 21 Composition of transmission power train

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuat)
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2.2 TORQUE CONVERTER - TRANSMISSION

w110

w130

TORQUE CONVERTER
- Designation

- Type

- Radiator

- Pressure setting, standard
value

FEEDING PUMP

- Designation

TRANSMISSION

- Designation

- Type

- Speeds

CLUTCHES (TRANSMISSION)
- Type
- Operation

- Pressione di taratura

- Pressure setting

- Weight (converter - trans-
mission)

TCM 641-25 (DAIKIN 12.5%)

3 elements, single stage, single
phase

Water cooled, with multiple radiat-
ing fins

3.5 bar (50 psi)

DDG1A27-9

TCM 641-25

Controlied by solenoid vaives, full
power shift with constant mesh
gears

4 forward and 4 reverse

Qil bath, multiple disc

Hydrautic

20 + 24 bar (284 + 341 psi)

201 (5.3 gal)

511 Kg (1127 lbs)

TCM 642-25 (NIIGATA 12.5%)

3 elements, single stage, single
phase

Water cocled, with multiple
ratiating fins

4.0 bar (57 psi}

SDY1A36-12

TCM 642-25

Contrelied by solenoid vaives, full
power shift with constant mesh
gears

4 forward and 4 reverse

Qil bath, multiple disc

Hydraulic

20 + 24 bar (284 + 341 psi}

201 (5.3 gal)

531 Kg (1171 Ibs)

Note - The transmission oil heat exchanger is located
in the lower tank of the radiator. For the technical
specifications, please refer to “1.9 COOLING SYS-

TEM".

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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GENERAL DESCRIPTION

The power train system of the transmission is made
of the coupting of a torque converter and a transmis-
sion, in a single body.

The engine power is driven to the transmission unit
by the flywheel and the converter.

The engine and the torque converter-fransmission
are connected to each other by dry flexible discs.

Fig. 2.2  Transmission-torque converter group supports.

Note- >3] 4.6 daNm (33 ft-Ibs)
@J \o Threaded part: LOCTITE 262

> Q: 16.7 daNm (123 fi-Ibs)

(ENGINE)

TRANSMISSION TORQUE CONVERTER GROUP
SUPPORT BRACKET

RUBBER SUPPORT PAD {UP.)

RUBBER SUPPORT PAD {LOW.)

WASHER

Ll ol ol

B> /31 20 daNm (145 ft-lbs)

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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TRANSMISSION

W110-W130

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

31.

32.

33.

35.

36.

37.

39.

41.

From BRAKE VALVE

From HEAT EXCHANGER

OIL FILLER HOLE

PARKING BRAKE DISENGAGEMENT PRESSURE
To HEAT EXCHANGER

From FILTER

REVERSE CLUTCH 20 - 24 bar PRESSURE PORT
FORWARD CLUTCH 20 - 24 bar PRESSURE PORT
1% SPEED CLUTCH 20 - 24 bar PRESSURE PORT
2™ SPEED CLUTCH 20 - 24 bar PRESSURE PORT
37 SPEED CLUTCH 20 - 24 bar PRESSURE PORT
4" SPEED CLUTCH 20 - 24 bar PRESSURE PORT
PRESSURE SWITCH MOUNTING PORT
TEMPERATURE SENSOR MOUNTING PORT
CONVERTER OUTPUT PRESSURE PORT
CONVERTER INPUT PRESSURE PORT
CHARGING PUMP

SUCTION PUMP

MESH FILTER

CONTROL VALVE

OIL DIPSTICK

PLUG

BREATHER

SPRING

PLUNGER (SAFETY VALVE)

EMERGENCY STEERING PUMP

EQUIPMENT - STEERING/BRAKES PUMP

Caretully read personal and machine SAFETY PRECAUTIONS {(at the beginning of this manual)



Clutch engagement oil pressure: 20 - 24 bar ‘L

Safety valve opening pressure: 7.2 bar |

Value of tightening torque

Pressure test point

Q=

38— |

|
T

Section A-A

Note - For sections B-B, and E-E, please refer o the next page

3.0 |

Fig. 2-3 Transmission - torque converter unit of model W110 (1)

Notes:

> e\ Threaded portion: LOCTITE 572
D- @. Outer diameter: LOCTITE 572

D Transmission control valve solenoid valves energising table @ = ENERGISED

FOR. sol[REV. sol] soL.A | sol.B

4" FORW] @ ®
a°FORW] @

2M FORW. ® ® @
“roRw| @ °

N

19 REV. ° °

27 REV. ° ° °

3"REV. °
| 4"REV. ® ®

)

Nots - IQ- Threaded portion of plug: LOCTITE 572




TRANSMISSION

W110-W130

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

CHARGING PUMP
PUMP SLEEVE

PUMP DRIVE GEAR
BEARING SUPPORT
OlIL SEAL COVER
PUMP WHEEL PINION GEAR
SEAL

STATOR SUPPORT
TURBINE SHAFT

PUMP WHEEL
CONVERTER HOUSING
PLUG

SCREW (PARKING BRAKE DISENGAGE-
MENT)

PLUG

FLANGE

SEAL

BEARING HOLDER COVE
DRAINING PLUG
INVERTER GEAR

BALL

SHAFT

FORW./REV. CLUTCH SHAFT
OIL DISTRIBUTION COVER
GEAR

GEAR

IDLE SHAFT

127 SPEEDS SHAFT

OIL DISTRIBUTION COVER

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

35.

40.

41.

42.

43.

GEAR

GEAR

FLANGE

QUTPUT SHAFT

OIL SEAL
TRANSMISSION HOUSING
PISTON HOUSING
COVER

DOWEL

SPRING

PISTON

BRAKE HOUSING
FINAL DISC

INNER TOOTHED DISC
QUTER TOOTHED DISC

39/4" SPEEDS SHAFT

ANGLE SPEED SENSOR (FOR TACHOME-
TER)

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}



3 Clutch engagement oil pressure: 20 - 24 bar
Safety vaive opening pressure: 7.2 bar

—

Value of tightening torque

Pressure test point
20 |

o~
U

38 — —

39 L

Section A-A

22.4

\9

.
F/\‘

)

@

1.9

7
]
&

Note - For sections B-B, and E-E, please refer to the next page.

Fig. 2-5 Transmission - torque converter unit of model w130 (1)

Note:

> @\ Threadad portion: LOCTITE 572
2> @\ Outer diameter: LOCTITE 572

D Transmission control valve solencid valves energising table @ = ENERGISED
| FOR. sol|REV. sol| sot A | sol.B

4" FORW, @ ®
3 FORW,
2 FORW
1% FORW.
N
1 REV.
2 REV.
3°REV.
4" REV.

e |
Note- QN Threaded portion of plug: LOCTITE 572

32

20




TRANSMISSION

W1310-W130

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41,

From BRAKE VALVE

From HEAT EXCHANGER

OW FILLER HOLE

PARKING BRAKE DISENGAGEMENT PRESSURE -
To HEAT EXCHANGER

From FILTER

REVERSE CLUTCH 20 - 24 bar PRESSURE PORT
FORWARD CLUTCH 20 - 24 bar PRESSURE PCRT
1% SPEED CLUTCH 20 - 24 bar PRESSURE PORT
2" SPEED CLUTCH 20 - 24 bar PRESSURE PCORT
3¢ SPEED CLUTCH 20 - 24 bar PRESSURE PORT
4" SPEED CLUTCH 20 - 24 bar PRESSURE PORT
PRESSURE SWITCH MOUNTING PORT
TEMPERATURE SENSOR MOUNTING PORT
CONVERTER OQUTPUT PRESSURE PORT
CONVERTER INPUT PRESSURE PORT
CHARGING PUMP

SUCTION PUMP

MESH FILTER

CONTROL VALVE

OIL DIPSTICK 3
PLUG

BREATHER

SPRING

PLUNGER (SAFETY VALVE)

EMERGENCY STEERING PUMP

EQUIPMENT - STEERING/BRAKES PUMP

Carefully read personal and machine SAFETY PRECAUTIONS {ai the beginning of this manual)



10
|

11

13

> 14

15.

16
17

> 18

Section B-B

2 19
o0
9]
A 20
3 2
23
-
FORW. |Rt T
RW. EV. 24

Section 3@ and 41" clutches shalt

Notes -

[> @. Converter housing mating flang: LOCTITE 509
> @0\ Threaded portion: LOCTITE 262
B> @\ Threaded portion: LOCTITE 572

> @\ Outer diameter. LOCTITE 572

Adjustment of gap F: after having the sensor bottoming with the gear,
mave it back, by unscrewing the adjuster 1.5 turn.

Notes - Seafs mounting procedure

#0_\ap Seal {metal) outer diameter. LOCTITE 262

Q Sea| lip: Grease
D% Chamfer and sliding surface of mating fanges:

Grease

©:Green O :Black

%

46 <5

Section E-E

Fig. 2-4 Transmission - torque converter unit of model W110 (2}
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TRANSMISSION

W110-W130

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

27.

28.

CHARGING PUMP
PUMP SLEEVE

PUMP DRIVE GEAR
BEARING SUPPORT
CONVERTER WHEEL
CONVERTER HOUSING
PLUG

SCREW (PARKING BRAKE DISENGAGE-
MENT)

PLUG

FLANGE

SEAL

BEARING HOLDER COVER
DRAINING PLUG
INVERTER GEAR

BALL

SHAFT

FORW./REV. CLUTCH SHAFT
OIL DISTRIBUTION COVER
GEAR

GEAR

IDLE SHAFT

1s2n SPEEDS SHAFT

OIL DISTRIBUTION COVER
GEAR

GEAR

FLANGE

OQUTPUT SHAFT

OlIL SEAL

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

TRANSMISSION HOUSING
PISTON HOUSING

COVER

DOWEL

SPRING

PISTON

BRAKE HOUSING

FINAL DISC

INNER TOOTHED DISC
OUTER TOOTHED DISC
3/4m SPEEDS SHAFT

OIL DISTRIBUTION COVER

ANGLE SPEED SENSOR (FOR TACHOME-
TER)

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)



Notes - D- I‘Dn Converter housing mating flange: LOCTITE 509
> @0 N\ Threaded portion: LOCTITE 262
B> f0_\a Threaded pottion: LOCTITE 572

> @\, Outer diameter: LOCTITE 572

Adjustment of gap F: after having the sensor bottoming with the gear,
move it back, by unscrewing the adjuster 1.5 turn

Notes - Seals mounting procedure
@. Sea! (metal) auter diameter: LOCTITE 262

fq Seal lip: Grease
f : “ Charnfer and sliding surtace of mating flanges:

Grease

12
]I‘D% @:Green  (O:Black
F /

> 13 29 <J] e
5
- 41 <3|
H —4
( N 39 .
_ w0\ ,
3 x L
Section E-E

Section 3™ and 4™ clutches shaft

Section B-B

Fig. 2-6 Transmission - torque converter unit of model W130 (2)
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2.3 TORQUE CONVERTER

The torque converter consist of a torque converter converter housing tilled with oil.

group, an hydrauiic pumps drive and a turbine shaft.

The torque converter group is composed of a pump The hydraulic pumps drive unit drives the charging
and a turbine mounted one in front of the other, with pump and the main pump through the drive gear
an intermediate stator, and is arranged in the torque mounted on the converter pump hub.

Fig.2-7  Torque converter group W110

Note- > (4] 2.0daNm (14 ttlbs)
B> A1 62 daNm (45 ft-bs) @0\, Threaded part: LOCTITE 262

b q Mobile surfaces: molybdenum based grease

1. CONVERTER PUMP 4. TURBINE 7. WASHER
2. BALL BEARING 5. DIAPHRAGM COUPLING 8. NEEDLE BEARING
3. FRONT COVER 6. STATOR 9. SPACER

Garefully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manual}
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"

BN -

i
5
6\
S
—Th
7
8
9

Fig.2-8  Torque converter group W130

Note- [T> 47 4348 daNm (31« 35 f-lbs)
> A" 21:23daNm(15+ 17 ftdbs)
B> 52+59daNm 38+ 43 ft-bs)

b Install the torque converter group with the notch for the introduction of the balls directed toward the end of the

output shatt.
1. PUMP WHEEL COVER 10. PUMP
2. DIAPHRAGM COUPLING 11. SEAL HOLDER COVER (QIL BAFFLE)
3. TURBINE 12. PUMP HUB
4, STATOR 13. HYDRAULIC PUMPS DRIVE GEAR
5. COUPLING CENTERING HUB 14. SEAL
6. BUSHING 15. HYDRAULIC PUMPS DRIVE HUB
7. STATOR HUB 16. HUBS SUPPORT (STATOR SUPPQORT)
8. KEY 17. TURBINE SHAFT
9. TAPER PLUG

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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TRANSMISSION 2-15

Power train

The engine power is driven to the transmission
through the flywheel, the diaphragm coupling, the
front cover, the converter pump, the turbine and the
turbine shaft.

Qil flow run

The torque converter oil coming from the transmis-
sion control valve enters the converter wheel through
the duct in the stator support.

As soon as the engine is started, the pump wheel
staris rotating, projecting the oil from the vanes of
the blades of the wheel (under the effect of centrifu-
gal force) toward the vanes of the blades of the tur-

bine wheel. The oil flows hits the vanes of the tur-
bine at an angle that, in turn, rotates the turbine shaft.
The reaction torque generated by the oil flow hitting
the blades of the turbine, represents the output torque
provided by the turbine shaft.

The stator diverts the oil flow coming from the tur-
bine vanes, directing it into the pump vanes, thus
creating an increase of the torque.

Part of the oil contained by the converter wheel is
directed into the heat exchanger through the appro-
priate duct in the stator suppori. In correspondence
with the oil inlet into the converter, a safety valve is
fitted, discharging the excess oil in the converter
housing.

ST

P

Plunger
{safety valve)

From transmission
control valve

i,
8|

To transmission oif
heat exchanger

Fig.2-9  Oil flow inside the torque converter

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)

TYT
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2.4 TRANSMISSION - TORQUE
CONVERTER PUMP

The pump is mounted on the torque converter cover.
It operates, through the control valve. the forward-
reverse and speed cluiches, it lubricates the inner
components of the transmission, it charges the torque
converter and also, pilots the parking brake by send-
ing the pressurised oil required for releasing the brake
of the machine.

Main specifications of pump:

Type: gear
Drive: gear
Flow at rated speed: 68 + 23 /min

95 + 31 I/min. (W130)
Engine/pump speed ratio 0.9375:1

0.845 : 1 (W130)

Fig. 2-10 Installation of pump on transmission/torque

converter group

Fig. 2-11 Composition of transmissionftorque converter pump

TRANSMISSION/CONVERTER PUMP
DRIVE SLEEVE -

TRANSMISSION/TORQUE CONVERTER GROUP
PLATE

SEAL

BUSHINGS

SEAL

MOUNTING FLANGE

OIL SEAL

WENOARBNA

SNAP RING

. BALL

PUMP BODY
GEARS
GEARS
SCREW
WASHER
COVER PLATE

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)



W110-W130 TRANSMISSION

2.5 TRANSMISSION

The transmission changes the speeds and the travet
direction.

The transmission includes three clutch shaft groups,
one inverter gear, one output shaft, a parking brake
and a control valve.

2.5.1 DIRECTION CLUTCHES SHAFT

The direction clutches allow the engagement of
power, under load, no matter what speed is engaged.

f'l-

w2
A i

I —.-

FORW.

REV.

> Detail A

> Detai B

Fig. 2-12 Typical arrangement of the direction ciutches shaft on models W110 and W130

Nota - qu Sliding sudaces: grease. (Pay

attention to the mounting
direction. Please refer to the
enlarged views shown above).

SHAFT AND DRUM
GEAR

FINAL DISC

INNER TOOTHED DISC
RETURN SPRING
OUTER TOOTHED DISC
PISTON

Noakpho

10.
1.
12,
13,
14,

SPACER

ASEALING RING (OUTER)
DISCHARGE VALVE
SEALING RING (INNER)
IGEAR

SEALING RING

PLUG

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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{Forward/reverse shaft)

(12" speed shaft)
Disc hub

Orifice 3.6 mm
{0.14 in) diameter

(3/4™ speed shalft)

Fig. 2-13  Clutch shafts W110

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130

TRANSMISSION

(Forward/reverse shaft)

_Iilllllllll!lll
--------

(1*/2" speed shaft)

Disc hub

Orifice 3.6 mm
(0.14 in) diameter

i<

REV.

2!’!1

4lh

NRIERIDEINEIS )T Py

3!1

Fig. 2-14 Cilutch shafts W130

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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TRANSMISSION

W110-W130

OPERATION

The clutch is engaged by the oil under pressure fiow-
ing from the transmission control valve.
Pressurised oil fiows through the distribution cover
and the ducts in the clutch shait reaching the rear
side of the clutcton, moving it.

Then the clutch piston compresses the outer and in-
ner disc fully, thus holding the clutch shaft with the
clutch hub, allowing the driving of the power through
the output shaft of the transmission.

£ a2

3 Pressurised ol

From transmission
control valve

CLUTCH SHAFT
CLUTCH PISTON
CLUTCH OUTER DisC
CLUTCH INNER DISC
CLUTCH HUB

Mo

Fig. 2-15 Ciutch engagement

When pressurised oil from the control valve is cui-
off, the return spring moves the clutch piston back-
ward, freeing the clutch inner and outer disc pack,

allowing the clutch shaft and the clutch hub to rotate
independently, thus avoiding the transmission of
power fo the output shaft of the transmission.

]

/]

CLUTCH SHAFT
CLUTCH PISTON
CLUTCH OUTER DISC
CLUTCH INNER DISC
GAP

RETURN SPRING
CLUTCH HUB

Neoo RN 4

To transmission
control valve

Fig.2-16 Clutch disengagement

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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TRANSMISSION 2-21

2™ SPEED CLUTCH ACCUMULATOR

vSECTION A-A

NN -

D

From control valve —

! i 7 ="
4] i !
8 ! l
il ‘ ﬂb‘ I l
2™ speed ] |
clutch , .
S ! l
= 1=
| ) S S|
\\— D
I [
10
1
12
Fig. 2-17 1% - 2™ gpeed oil distribution cover
1. PLUG 5. O-RING 9. PISTON
2. O-RING 6. SPRING 10. SPRING
3. BALL 7. SPRING GUIDE 11. WASHER
4. BALL SEAT 8. SPRING SEAT 12. ELASTIC RING
Clutch The diagram of Fig. 2.18 shows the difference in the
pressure pressure dropping with and without accumultator. The
¢ t, engagement time ty of the first gear is definitely iower
' 1 than the time t4 occurring without the accumulator.
This results into a practically constant availability of
5 ! C':fn:f:, ﬁngﬂge'l drive power during gear shiftings, preventing un-
= 1 __/_E :‘ressure wanted reversing of the machine, under the opera-
@ tion conditions described above.
—» Time The accumulator acts, also, in the same manner
(1) 1+ speed engagement pressure during normal gearshifting from 2™ to 1%, from 2" to
) 2™ speed engagement pressure 3.
{without accumuiator) .
@)‘ 27 gpeed engagement pressure Operation
(with accumulator) 1. When the 2™ gear is engaged, pressurised oil

Fig. 2-18 Diagram of accumulator operation

flowing out the control vaive flows through the
check valve, o the 2™ speed clutch pack and
into the accumulator.

2. When from the 2~ gear the operator shifts to
another speed, pressurised oil is discharged
through an orifice, so that the oil pressure in the
2 speed clutch decreases gradually.

Caretully read personal and machine SAFETY FRECAUTIONS {at the beginning of this manual)
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25.2 POWER TRAIN DIAGRAM W110 - W130
(4™ forward - 4 reverse)

1. Gearshift lever in neutral

When both the forward and reverse clutches are dis-
engaged, the power driven from the torque converter
rotates the forward-reverse clutches shaft, without
driving the speed clutches,

2. Gearshift lever in forward

When both the forward and reverse ciutches are
disengaged, the power driven from the torque
converter rotates the forward-reverse clutches shatt,
without driving the speed clutches.

B
(¢ ©)
¢ &) D
"'I [] e
FB- »
X S

TSI aX ¥ — -1
@
11 g :
] =
i
i f
—=rmmsaey
c . IH =

.......... 1+ forward speed
_______ 2™ forward speed
————— 3™ forward speed

— —— —— 4" forward speed

Yy

Fig. 2-18  Power train diagram in forward speed W110 - W130

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130 TRANSMISSION

3. Transmission gearshift lever in reverse

When the gearshift lever is in any of the four reverse
gears, the power driven from the torque converter

can reach the transmission output shafi through the
forward cfutch and the clutch of the speed selected.

®
&

T
h
&>

B v - —— E— e —
- E— . S— . S—

- - eat—

-—g.;.——;' e — - 4
® } @ e
2 b
_ i
. - g Is

1
L

.......... 1# reverse speed

Y

2™ reverse speed

3" reverse speed

— —— —— 4" reverse speed

Fig. 2-20 Power train diagram in reverse speed W110 - W130

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manuai)
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W110-w130

2.5.3 TRANSMISSION CONTROL VALVE

The transmission contro! valve allows the selection
of the clutches receiving oil at the engagement pres-
sure to shift direction and speed of the loader.

The control valve includes a body and 4 solenoid
valves that are energised and de-energised by the
transmission gearshift selector (control lever), to

move the distribution spools regulating the oil under
pressure.

The control valve is equipped, also, with a modula-
tion device operating distinctly, depending upon the
speed engaged. If the electrical system fails, it is
possible to operate manually the control valve.

;
E'Z'oo }—
.o
Cte c 3 4

D 2

/

T@%o

@ 5 1.

@/O

® -

© I O

=

© K 0

® =l

©

Fig. 2-21 Transmission control vaive

PLATE (FOR MANUAIL OFERATION)
COVER

COVER

COVER

SOLENOID VALVE

CONNECTION BLOCK

CONTROL VALVE BODY (LOWER)
FORW./REV. SELECTOR SPOOCL
ADAPTER

10. SPRING

11. SPOOL (A}

12. SELECTOR SPOOL SPRING

13. SPOOL(B}

14. SELECTOR SPOOL SPRING

15. ORIFICE 0.8 mm {0.031 in) diam.
(for SOLENQID VALVE}

L@ Nmmh W

16. ORIFICE [W] PASSAGE PLUG

17. ORIFICE [Z] PASSAGE PLUG see note
18. ORIFICE [Y] PASSAGE PLUG

19. ORIFICE [X] PASSAGE PLUG

20. CONTROL VALVE BODY (UPPER)
21. SPRING

22. FLOW VALVE

23. SPRING

24. PIN

25. ROD

26. INNER SPRING

27. INTERMEDIATE SPRING

28. QUTER SPRING

29. LOAD PLUNGER (H)

30. PRESSURE RELIEF VALVE

31. PLUNGER

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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TRANSMISSION

2-25
5
7
15
a5 S
- TED DO It O _le/w _ e o
REV = i
, : “'10_:9 o 11 . o(W) .
Che B 12 = o | @mpe
X \‘l‘O‘]’j 0000 13 o
' > 3 14 o
E:EI@D 22 LT 0
0 Q0 - O Yo @]
/ Section A-A / / /
b6 16 17 18 19

View from B-B

- 39
-
O i l
e
Section B-D
Section C-C
Fig. 2-22 Transmission control valve (2)
Note - Diameter of orifices in mm (inch)
Feeding 1t/ 2™ 2 3 and 4t
orifice [W] orifice [X] orifice [Y] orifice [Z]
6.0 (0.24) 0.9 (0.035) 0.9 (0.035) 1.5 (0.059)
32. SPRING 37. OUTER SPRING
33. MODULATING VALVE 38. LOAD PLUNGERL
34. ROD 39. MANUAL SPOOQL (FOR EMERGENCY
35. INNER SPRING TRAVEL SPOOL)
36. INTERMEDIATE SPRING

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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@ . @ @ @ : Clutches

accumulator

X (V)

' FORJ/REV
N selector spool One way
| restriction
! r
I - ' .
T ; ORN:
[ ‘ r=a '
! -1 HE i
! REV. W (o O )
o |
:solenmdl dﬂ:y ' sol. B !
, | FOR. sol_| ! SR S Yo
[ - e i f
to torgue Spool B
converter | ITHEN | £ Lo
| Manual | : : "
I | __spool _ i_ ______ 2 SElE
M | sol.A ]
i W bdommm oo Fom b - T
r-
! ! Spoot A
L__ Pressure ! |
relief valve : o
, kW) @x
! — L (X)
) Il L
Fiow valve
J Modulating valve
from Pump
Accumulator

-_L: Ll—l (load plunger}

Fig. 2-23 Transmission control valve - Hydraulic system diagram

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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OPERATION

The modulating valve in this control vaive changes The intervention of the modulating valve is repre-
the time required to increase the oil pressure to the sented in the diagram by points A - E. The interven-
clutch engagement value, i.e. it changes the pres- tion of the solenoid valves and the manual spool
sure increment curve, in accordance with the trans- {emergency travel spool) is explained in the pages
mission speeds, allowing a smooth gear shifting. to follow.

Oll pressure

Time

Fig. 2-24 Variation curves of clutches engagement oil pressure

Carefully read persenal and machine SAFETY PHECAUTIONS-(at the beginning of this manual}
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W110-W130

Forw./Rev. in Neutral, 3™ speed in Neutral
{Point A of fig. 2-24)

1.

The oil sent to intake port (1) of the control valve,
fiows through the small calibrated hole “a” of the
pressure relief valve, filling chamber (2} behind
the spool, moving it leftward, as indicated in the
figure. The oil, at a pressure that has been
regulated at the clutch engagement value, flows
through circuit (3) reaching the modulating vaive
(5} circuit. Excess oil is discharged into the torque
converter through circuit (4).

. The oitincircuit (5) ftows through the gap left open

by the chamfer of the modulating vaive plunger,
reaching circuit {6), communicating, through ori-
fice [W] with the circuits of the gear shift spool
{8}, of flow valve (9) and forward/reverse selector
spool (12). -

. Qil sent into circuit (8} reaches, through (8) —

(16) — (17) — (18) the piston chamber of the 3 rd
speed clutch. The other clutches are connected
to the discharge circuit.

The ofi in circuit (8) flows through the axial hole of
spool A, reaching circuit (19). Then, the oil goes
through orifice [Z] and joins chamber (20) of the
accumulator.

In this chamber there are two load plungers, one
for low pressure, the other for high pressure, Af-
ter the movement of the low pressure plunger
moves to contact the rod, the high pressure
plunger starts moving.

. The oil in circuit (12) is stopped by the FORW./

REV. selector spool. Both the forward and reverse
clutches are disengaged (neutral).

All solenoid valves are in “OFF” {not energised)
condition, thus the oil reaching them through the
relevant orilices is discharged.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Transmission in 1* forward
(Point B of fig. 2-24)

1. Solenoid valves F and A are energised.

2. With solenoid valve AV energised, the oil
discharge is closed, so the oil flow coming from
the pressure relief valve is forced to move toward
circuit (26) where the FORW./REV. selector spool
is located. The pressure created by this oil flow
moves the FORW./REV. selector spoal rightward,
as shown in the figure.

3. In the same manner, with solenoid valve A
energised, spool A moves rightward, as shown
in the figure.

4, Afterthe FORW./REV. selector spool movement,
the oil from circuit (12) can reach circuit (21)
where the FORW. clutch is located. During the
oil filling of the FORW. clutch piston chamber, a
pressure differential is created between the
circuits (6 for modulating valve, 22 for the left side-
flow valve) upstream, and the downstream circuits
(8 of gearshifting selection spool A, 9 for the right
side-flow valve, 12 for FORW./REV. selection
spool), with respect to orifice [W]. The upstream
circuit have a higher pressure).

5. The pressure difference between circuits (9} and
(22) moves the flow valve plunger rightward, as
indicated in the figure, discharging the oil of
accumulator {20).

6. The modulating valve plunger moves rightward,
as shown in the figure, as a consequence of the
pressure drop in circuit (25), letting only the
quantity of oil due to circuits (5, 6} go through.

Carefully read persenal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Carefully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manual)
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Engagement of clutches
{Point C of fig. 2-24)

1. When the clutches selected have been filled with
oil, the pressure differential before and after oritice
[wW1is eliminated, thus the plunger of the flow valve
moves leftward, as shown in the figure, pushed
by the spring, thus closing the oil discharge.
The oil in circuit (23) flows through the axial hole
of spool A, enters circuit (24), then goes through
orifice [X] and enters chamber (20) of the accu-
mulator.

2. At the same time, the oil flows through the gaps
(5, 6) of the modulating valve and the holes in the
plunger of the valve itself, moving into chamber
{7) behind the plunger. Consequently, the plunger
of the modulating valve moves gradually ieftward
for the combined effect of the oil pressure in
chamber (25) and the spring, increasing gradually
the engagement pressure of the clutch.

3. When the ciutch engagement pressure reaches
the pre-established value, the load piunger in
chamber (20) of the accumulator stops against
the rod.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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After the engagement of the clutches
(Point D of fig. 2-24)

1. As soon as the FORW. and 1¢ speed clutches
are both engaged, the pressure in chamber (20)
of the accumulator, has the tendency to increase,
torcing the load plunger to move until it touches
the stop rod {max. load).

At the same time, the pressure increases also in
chamber {25) of the modulating valve, until the
pressure existing in the other side (7) of the modu-
lating valve plunger is equalised. The plunger, in
any case, moves leftward, as a consequence of
the combined action of pressure and spring.

At this point, the pressure has reached its maxi-
mum vaiue, corresponding to the pressure set-
ting of the relief valve.

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Engagement of Forward and 2™ speed clutches
(Point E of Fig. 2-24)

1. Being solenoid valves A and B energised, the
gearshift spools A and B move rightward, as
shown in the figure.

2. Oil entering circuit (8) from gearshift selector spool

A can flow into circuit (23). Then, it feeds, through
the holes in the spool, circuit {24) from which, part
of the oil is channelled through orifice [X] into
chamber (20) of the accumulator, whereas the
remaining portion of the oil moves from circuit (24)
into circuit (27) of gearshift selector spool B. From
circuit (27) the cil crosses circuit (28) and orifice
[Y] of circuit (29), flowing into chamber (20} of the
accurnutator.
In other words, when the control lever is moved
to 2 nd speed, the oil passes through orifices [X,
Y], so that the time required to increment the cluich
engagement pressure is lower than in the case
of selection of the 1 speed.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Operation of solenoid valves

Four solenoid valves are mounted on the lower side
of the control valve.

The solenoid valves are energised by moving the
gearshift lever located in the operator's comparn-
ment, to control the FORW./REV. selector spool and
spools A and B,

The table on the side represents the solenoid valves
being energised in correspondence with the speeds.
(®: solenoid valve energised).

Solencid valve not energised

The o}, at the pressure set by the relief valve, flows
constantly through the orifice and enters the sclenoid
valve. When the solencid valve is de-energised, the
oil fiows through it and is discharged.

The oil pressure in point P is 0 bar (O psi).

Solenoid valve energised

When the solenoid valve is energised, it closes the
oil passage through it, thus the oil is prevented from
discharging. The oil pressure in point P becomes
equal to the pressure set by the relief valve. The travel
direction and the speed gearshifting is actuated by
the action of this pressure on FORW./REV. selector
spool and transmission spools A and B.

sol. FORW,| sol. REV. sol. A

sol. B

4m

ar

FORW.

2ﬂd

1%

iw

REV.

2"!1

ar

4t

NOT ENERGISED

ORIFICE

RELIEF VALVE

Fig. 2-30

RELIEF VALVE

Fig. 2-31

Carefully read personal ang machine SAFETY PRECAUTIONS (at the beginning of this manual}




W110-w130

TRANSMISSION

Operation of manual spoo!
{emergency travel)

Should the solenoid valves fail to operate correctly
due to a cut-off electrical connection or any other
electrical fault, it is possible to actuate the transmis-
sion control vaive in 3™ forward or reverse, using this
spool.

It is recommended that this spool is used when the
loader can me moved away from a traffic area or to

be repaired.
A WARNING

Ensure that the engine is not running prior to oper-
ate the manua! spool. Should the spool actuated
when the engine is running, the loader could move
suddenly, causing accidents.

a. Transmission in 3™ Forward

To shift into 3™ forward, pull-out the manual spool
about 10 mm (0.3% in).

1. The oil, at the pressure set by the relief vaive,

goes through the orifices and reaches the circuits
of the manual spool {31, 32). Since circuit (31) is
blocked by the spoal, the oil is diverted from circuit
(33) into circuit (26) of the FORW./REV. selector
spool, moving it rightward, as indicated in the fi-
gure, so that the oil pressure in the FORW. clutch
increases.

. The oil of circuit {32) goes through the spool and
the REV. solencid valve to be discharged.

Being both solencid valves A and B of the gear-
shift spools not energised, the pressure in the 3%
speed clutch increases (refer to Fig. 2-24). Con-
sequently, the loader will travel in 3™ forward.

b. Transmission in 3" reverse

To shift into 3 reverse, push-in the manual speol
about 10 mm (0.39 in).

The operation principle is the same as in the case of
3" forward.

i

33

FORW.
FOR.
“OFE" CLUTCH
E Sol.
REV. A
T REV.
“OFE"
[] so. |||[® 26
L FORW. !
FOR. lN.IREh
o | =
J’ FORWJ/REV.
MANUAL SPOOL 2 31 u_J SELECTOR SPOOL

!

From PRESSURE RELIEF VALVE

From MODULATING VALVE

Fig. 2-32 Operation of manual operation {FORW.)

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.5.4 TRANSMISSION CONTROL SYSTEM

The transmission control system is of an electric type,
with solenoid valves in the transmission control valve,
being energised or de energised, when the gearshift
lever {transmission control selector) is actuated, de-
viating the oil into various ducts connected to the
transmission clutches, thus allowing the selection of

the desired speed,

The transmission control system is composed of a
controi lever, a Kick-down button switch, two kick-
down relays, one neutral relay (transmission neu-
traliser).

CP F Kick-down relay 1 \
i r" m )
I Kick-down relay 2 Kick-down switch l
===
. [~ ~—i s {
: _5__1@;; 1 S od—e{T3]
I— | S | ‘
Gearshift
selector
| i ~— =7
Sol. A Eoqu g grl gm)
! i
m | 1 1 :
s ' (
Ball | v
i iy
Sol. B T ! REAR
_ + ] !
— 1 R N
|
l |
Sol. FORW. DF] : F N R :
; , ,
T |
[T i |
Sol. REV. ! !
I-U‘L ' + o ¥
l H ' |
! )
[8}— ! ‘
- - . t
Fuse Relay neutral __‘ +TTF |
] 0.0 I e it J
Engine starting neutraliser system )

Fig. 2-33 Diagram of transmission control electrical system
Note - E from parking retay (electric power)

EI from starter switch “C”

[1—] from reverse indicator relay

15 | from neutraliser relay “S”

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Control selector for models W110 - W130

CONNECTIONS | WIRE TERMINAL COLOUR
1 VP RED
x1 2 E YELLOW
3 F PINK
4 G GREY
X2 1 B WHITE
1 C BROWN
X3 2 D GREEN
3 A BLUE
4 H VIOLET
X1
X2
X3
TABLEOF THE SOLENOIDS ENERGISED IN RELATION WITH THE
SPEED SELECTED BY THE GEARSHIFT
FORWARD SOLENQIDS RELAY
A B FORWY. REV. | NEUTRAL
1" 1 0 i Q0
2 1 1 1 0
3 C 0 1 o]
Lig c 1 1 0
NEUTRAL SOLENOIDS
i i l 1
REVERSE SOLENOIDS
A B FORW. REV.
1% 1 0 0 1
Fa 1 1 0 1
3 0 0 Q 1
4" 0 1 Q 1

(1) SOLENOID ENERGISED
{?) SOLENOID NOT ENERGISED

Speed selected
1 = 1 speed
2 = 2™ speed
3 = 3" speed
4 = 4" speed

ACD

Transmission selector electrical system

P OERECON) o6)
F.
le — REV-
"\ AT
i 'Y \ul i \l/
B —— ]
YP

Fig. 2-34 Transmission control selector

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this mahual)
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Engine starting in neutral neutralising system

The engine starting in neutral neutralising system
prevents the starting of the engine if the gearshift
lever is not in neutral. This prevents sudden move-
ments of the ioader when the starter switch is moved
to START.

Make sure that the gearshift lever is in neutral prior
to starting the engine.

The engine starting neutraliser system is incorporated
in the engine starting system circuit.

Operation

1. When the starter switch is moved to START and
the gearshift lever is in neutral, the neutral relay
is closed, allowing the passage of electric power
through the safety relay, thus powering the starter
motor {of the engine).

2. When the starter switch is moved to START and
the gearshift lever is not in neutral, the neutral
relay is open, preventing the passage of electric
power through the safety relay. Thus, the engine
cannot be started.

KICK-DOWN device
{speed kick-down button}

When the kick-down button is pushed, the KICK-
DOWN device allows loading operations in a more
efficient and faster manner, without moving the gear-
shift lever.

The device is composed of a kick-down button, in-
corporated in the boomvbucket control lever handgrip,
and two relays for the speed kick-down.

Switch
OFF

ON

2.5 mm
(0.1 in)

Cap

Fig. 2-35 Speed KICK-DOWN button

Operation of the KICK-DOWN device

When the loader starts digging in 2™ forward, by ac-
tuating the KICK-DOWN device, the relevant re-
lay is actuated, thus the transmission is automati-
cally shifted into 1% gear, providing more power to
the front equipment.

When the gearshift lever is moved to reverse, after
the loading or digging operation, the transmission is
automatically shifted back to 2™ speed, fo obtain a
faster travel in reverse,

in other words, with the kick-down device it is pos-
sible to control both the digging force of the bucket
and the trave! speed of the loader, by actuating the
bucket control lever only (kick-down button}, with
the gearshift lever in 2 speed, during the bucket
loading or digging operation.

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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Operation of the electrical system of the KICK-
DOWN device

Gearshift lever in 2™ forward

Actuating the KICK-DOWN device

1. When the gearshift lever is moved into 2™ speed, 1. When the KICK-DOWN device is actuated, relay
scolencid vafve F is energised by power “a”, 2 is activated by power “e”, that in turn, cuts-off
whereas relay 1 is actuated by power “b”. power “d” to solenoid valve B, de-energising

solenoid valve B. Thus, the transmission shifts to

2. Solenoid valve A is energised by power “¢” 1% speed.
whereas solenoid vaive B is energised by power
“d". Conseguently, the transmission engages the
2™ forward.

2 e ? -
Felay 1 Relay 1 9_‘
b—e [ 5 .
-ET b—e U2 Lq |E|
Kick-down el — Kick-down
Relay 2 rl_;;_n_-tgg Relay 2 button “ON"
iy (2] T
o -~ [
4 ST adie gy
T Transmission )® Transmission
d selector Vi selector
Solenold A | [ %2 | Solenoid A P
= AP CE at | Ammint
¢ Nle |4 . el Ed
=0 | HNE C ] T
1 1 1
Solencid B s BN Solenold B (O HHE
+ } H Leb it
—T% d——— | =] ! d-—¥—= : '
| 1
Solencid FORW. %ﬁ“‘” A Solenoid FORW. 13 rorw.r pev. ||
a =} | : ] E
Solenoid REV. :—j ': E Solencid REV. i ! :.
|| : ] | |
’ 3 : |
e [T emm [
Ll .
Fig. 236 Fig. 2-37

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. At the same time, power “f" appears, allowing Transmission in reverse direction
relay 2 to remain self energised, thus it stays
activated aiso after the KIGK-DOWN button 1. When the gearshift lever is moved to reverse,
device is released. power “b” is zeroed, thus relay 1 is de-activated.
Consequently, the transmission stays in 1% speed This causes the cut-off of power “f" at relay 2

after the KICK-DOWN device is de-activated. causing also the opening of relay 2.

2. Power “d” energising solenoid valve B is re-es-
iablished, thus shifting intc 2™ speed.

I:"T‘_E._T 3. Also, solenoid valve “REV." is energised by power
. Kick-down “g" to engage the transmission in 2™ reverse.
1
k‘_
f
Transmission
selector @ (‘_)
Solenoid A T g i
TE] hameant
] H Tl
by
{ T T
! d.lil
SolenoldB 1 T l|
i |
1 1
ry 1
Solenold FORW. % FORW. F. REV. !
] ' Solenoid A =
| [tk
Sotanoid REV. :l ,; | . [@‘ 2 -_E
Lﬁl £+ r —d ' E] | | il
1 | 1
— [ ]
: i "l[ L !
b 1
—u@ l | I 1 | Solencid B r : ! ! 1'
» B - pe— : ll
i I
b ronw. r. mEV. |
Soienoid FORW. Ei:ﬂ{_ j
Ne—a o Xt‘ E
v 1
Fig. 2-38 1.sm REV. 98— | !
b 1 i
g ]
|
——f e brommeo N
Fig, 2-39

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130 TRANSMISSION

2.5.5 CONFIGURATION OF AUTOMATIC TRANSMISSION
(Var. W110 - W130)

I
10!

| —

ATC

Fig. 2-40 Automatic transmission

ool

AUTOMATIC TRANSMISSICN TURNING ON BUTTON
LOGIC BOARD

AUTOMATIC TRANSMISSION “ATC" ELECTRONIC UNIT
TRANSMISSION SPEED SENSORS

ACCELERATOR PEDAL SENSOR

“ATC” UNIT CONNECTING WIRE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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To convert models W110 and W130 from the me-
chanical transmission version into the automatic
transmission version, it is necessary to perform the
following operations:

switch is mounted on the instrument con-

1) An automatic transmission neutraliser
trol panel. @)

2} Install & proximity sensor on the accelerator pedal.

3} Remove the plug on the transmission and insert
the second sensor.

4) The transmission control ATC electronic unit is
instalied.

5) Disconnect connection “N" and connect it to “N-
N",

6) Add wire 76042597 connected as in fig. 2-40.

7} Remove reiays RL9 - RLS.

8) Position switches SW1 and SW2 on the logic
board, in the positions indicated here below:

MECHANICAL MODE SELECTION (BASE)

sSw1

1 ON
2 OFF
3 OFF
4 OFF

sw2 JP1

1 OFF BRIDGE
2 ON 23

3 OFF

4 OFF

MECHANICAL MODE SELECTION (VARIANT}

SW1 (W110) Sw2

1 OFF 1 ON
2 ON 2 OFF
3 OFF 3 ON
4 ON 4 ON
SW1 (W130) JP1

1 OFF BRIDGE
2 ON 1.2

3 OFF

4 OFF

< @ >

C3EEIE
;V__I

Speed engaged
indicator

OTHER TEST {OU'I'PUT SIGNAL

wie TR=TRANSISTOR SOL=SOLENOID
intamuption.

EOL.FORW, Flashing 1 famp 0.5 H, j_]
fTR. Fionw_]-mTl‘!';:hl Flashing 1% lamp 1 H, —»
|SOL.EREV. M Flashing 2= lamp 0.5 H, [
ITHA.IHEV. Jraneyf Flashing 27 1amp 1 F, .
[ SO]L. A M Flashing a° lamp05H, |
[Tra e Flashing T ampi H, |
[ sol. B };ﬂ Flashing &~ amp 05 H, |-
[(TREB e Flashing 4" lamp 1 H,  |—

o

INPUT SIGNAL

MEMORY

Fig. 2-41

Self-diagnosis of troubles on automatic transmission

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.6. DISASSEMBLY/REASSEMBLY

261

TRANSMISSION
DISASSEMBLY

Note: When disassembling the drive unit, use a
bench, a hoist (unit weight: 511 kg for W110 and 531
kg for W130Q) and hooks (M16 and M10) for your
safety and easy maintenance.

2.6.1.1 Disassembling torque converter

a)
1.

Removing Charging Pump

Attach hooks (M16) into the tapped holes on
the top surface of the transmission ¢case side
and hoist the drive unit. Remove the drain plug
to drain off oil.

Qil: 20 its.

After drainage, put the drive unit on the stand
and make sure it is stable.

Fig. 2-42

2.

Remove the suction tube and the charging
pump. If they are securely so seated that you
cannot remove them easily, tap them with a soft
mallet to remove.

Note: The configurations of the charging pump
varies a little among different models of the drive
unit.

Fig. 2-43

3. Remove the pump drive sleeve from inside the
converter housing.

Fig. 2-44

4. Remove the O-ring and the strainer from the
transmission case.

Fig. 245

Caretully read personal and machine SAFETY PRECAUTIONS (at tha beginning of this manual)
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5. Remove the fiange from the front side. 2. Before disassembly, put match marks on the
case's outer side.
Remove four flush head bolts and remove the
cap and the piston housing as a set.
Do not loosen the two hex. headed bolts.

Fig. 2-46 Fig. 2-48

b) Removing and Disassembling Parking Brake
(in the case of split-type housing):
Note: When the piston housing is separate from

the brake housing.
3. Remove two flush head bolts. Remove the
1. Remove the plug from the cap’s center and brake housing, prying with a screwdriver or a
screw in the brake releasing bolt. Crow.

Fig. 247 Fig. 2-49

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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4.

HRemove the snap ring and remove the disk hub
from the shaft. Remove the end plate, six disks,
and seven plates.

7.

Remove the cap and 18 springs (1}. Remove
the piston (3} from the piston housing (2).

Remove the two D-rings from the outer diam-
eter of the piston.

Fig. 2-50

Remove the brake releasing bolt from the cap’s
center of the brake subassembly.

6. Remove the two bolts securing the cap, by tumn-
ing them gradually and evenly in turns, and
separate the housing from the cap.

Warning:

Do not loosen the bolts abruptly because lots of
strong springs are installed in the cap; otherwise, a
serious accident might result. Loosen the two bolts
gradually until spring force cannot be felt.

Fig. 2-52

c)

Removing and Disassembling Parking Brake
{in the case of one-piece type housing):
Note: When the piston housing and the brake
housing are made into cne-piece:

Remove two hex. headed bolts securing the cap
and the parking brake releasing bolt.

Fig. 2-51

Fig. 2-53

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this rmanual}
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2. Remove four flush head bolts, by turning them 4. Remove the piston from the brake housing.

gradually in turns. Remove the two D-rings from the outer diam-
eter of the piston.

Warning:

Do not lsosen the bolts abruptly because lots of

strong springs are instalied in the cap; otherwise, a

serfous accident might result. Loosen the bolts

gradually until spring force cannot be felt.

Fig. 2-54 Fig. 2-56

5. Remove the brake hausing. Ifitis securely so
installed that you cannot remove it easily, pry it
with a screwdriver or a crow.

3. Remove the cap and 18 springs. Remove the O-ring from the brake housing.

Fig. 2-55 Fig. 2-57

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6. Remove the end plate, six disks and seven d} Removing Torque Converter Unit
plates. 1. Remove 26 tightening boits securing the con-
verter housing and the transmission case.

Fig. 2-58 Fig. 2-60

2. Liftthe mating surtace with four puller boits and

make sure that the bearing is being removed

7. Remove the snap ring from the clutch shatt and from the converter housing. Lift the torque con-
remove the disk hub. verter with a hoist.

Fig. 2-59 Fig. 2-61

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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e} Removing and Disassembling Converter 3. Remove the snap ring from the turbine shaft
Wheels (W110) and remove the turbine, holding the rivet head

with pliers.
1. Remove the eight bolts securing the input plate
and remove the plate.

Fig. 2-62 Fig. 2-64

2. Remove the 24 bolts securing the front cover 4. Remove the snap ring. Rernove the stator wheel
and remove the cover with two pulier bolts. and collar.

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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5. Remove the three bolts securing the oil baffle 7. Remove the snap ring from the outside of the
from the output side of the torque converter. impeller wheel hub. Remove the gear and oil
baffle. Remaove the snap ring from inside the
impeller wheel hub and remove the bearing.
Remove the oil seal from the oil baffle,

Fig. 2-66 Fig. 268

6. Remove the impeller whee! and remove the oil

baffle and impelier gear as a set. 8. Remove the seven bolts securing the stator
if it is hard to remove, attach a hook to the support from the output side of the torque
impeller whee! and remove it with a hoist. converter.

Fig. 2-67 Fig. 2-69

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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9. Remove the stator support and turbine shaft by f)  Removing Converter Wheel (W130)
tapping the turbine shaft from the output side of 1. Removethe three bolts securing the seal carrier
the torque converter with a soft mallet. (cil baffle) from the output side of the torque
converter.

Fig. 2-70 Fig. 2-72

10. Remove the seal ring from the turbine shaft.
Remove the snap ring from the turbine shaft
and remove the hearing.
2. Remove the seven bolts securing the guide
11.  Remove the seal ring from the stator support. carrier (stator support).

L

Fig. 2-71 Fig. 2-73

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Screw a hook into the input guide and hoist it. 5. Remove the seal ring from the turbine shaft.
Separate the converter assembly from the Remove the snap ring and drive the bearing
housing gradually. out from the turbine shaft with a soft maliet.

Converter assembly weight: 55 kg.

Fig. 2-74 Fig. 2-76
4. Remove the turbine shaft and the snap ring from g) Disassembling Converter Wheel (W130)
the housing. 1. Remove the 12 bolts securing the input plate.

Fig. 2-75 Fig. 2-77

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. Remove the spacer and input plate. 4. Turmnthe converter wheel upside down. Remove
the 20 bolts securing the cover wheel and the
impelter wheel,

Fig. 2-78 Fig. 2-80

5. Tumnthe converter wheel to the original position
3. Remove the six bolts securing the input guide and separate it from the mating surface, using
and remove it. two bolts.

Fig. 2-79 Fig. 2-81

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6. Lift and remove the cover wheel. The turbine 8. Push the front end of the guide carrier (stator
wheel can be removed at the same time. suppont) with a press and push the guide carrier
Remove the O-ring at the mating surface. out.

Remove the seal ring from the guide carrier.

Fig. 2-82 Fig. 2-84
7. Remove the snap ring from the shaft of the 9. Remove the stator wheel and the spacer in this
stator wheel hub. order.

Fig. 2-83 Fig. 2-85

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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10. Remove six flush head bolts securing the 12. Separate the pump drive sleeve equipped with
impeller hub, impeller wheel and pump drive the gear and seal carrier from the impeller
sleeve, wheel.

Remove the O-ring from the pump drive sleave.,

Fig. 2-86 Fig. 2-88

11. Tum the converter wheel upside down, press
the bearing shoulder and separate the impelier 13. Remove the bearing from the impeller hub with

hub with the bearing. a press.

Fig. 2-87 Fig. 2-89

Carefully read personal and machine SAFETY PRECAUTIONS (gt the beginning of this manual)
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14. Remove the snap ring of the pump drive gear. h) Removing Pump Drive Gear
Remave the gear and the seal carrier (oit baffie). 1. Remove the bolt securing the bearing support
and remove the gear from the converter
housing.

Fig. 2-60 Fig. 292

2, Remove the snap ring from the gear and remove
15. Remove the oil seal from the seal carrier. the bearing.

Fig. 2-91 Fig. 2-93

Carefully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manual)
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3. Remove the bearing support from the bearing. 2.6.1.2 Disassembling transmission
a) Removing Control Valve
4. Remove and disassemble another pump drive 1. Attach hooks (M10) on the upper valve and lift
gear, using the same procedure as above, it with a hoist a little.

Valve {upper): 16 kg.

2. Remove the 10 bolts securing the upper valve
and remove it, tapping with a soft mallet.

Fig. 2-94 Fig. 2-96

i} Remaving Safety Valve
1. Remove the plug of the safety valve at the
housing side. Remove the spring and the

plunger.
3. ARemove the lower valve, using the same pro-
cedure as above, except that the number of
Note: The plunger contact seat is driven into the fitting bolts to be removed in this step is three.
housing. Do not remove it unless it is defective. Valve (lower); 26 kg,

Fig. 2-95 Fig. 297

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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b} Removing Distributor Cap and Piping 4. Remove three bolts securing the each of the

1. lLoosen and remove the ball head lock nuts three distributor caps 1o the forward/reverse, 1%
securing the hydraulic piping from the 13¥2 cap 2™, and 3/4" together with the two O-rings for
to the 37/4™ cap. the mating points.

2. Remove the other two hydraulic pipings using
the same procedure above.

Fig. 2-08 Fig. 2-100

¢} Removing Cluich Shaft
1. Holdthe transmission case upright and remove
the snap ring from the outer diameter of the rear

3. Loosenthe lock nut securing the rotation sensor bearing at each of the three ciutch shafts. Also,
on the same surface and remove the sensor remove the three seal rings from each of the
turning by a wrench. three shafts.

Fig. 2-99 Fig. 2-101

Carafully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2, Position the transmission so that the opening 4.  Attach a hook to the forward/reverse shaft and
is pointing up and remove the bearing from the remove it from the case.
idler shaft with a puller. Forward/reverse clutch shaft: 35 kg.

Fig. 2-102 Fig. 2-104

5. After that, remove the 1%/2™ shaft, idler shaft,
and 3/4* shaft in this order.
3. Remove the snap ring and remove the idler gear 1s4/2™ shaft: 40 kg.
from the shaft spline. 39/4" shaft: 40 kg.

T SN
R M
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Fig. 2-103 Fig. 2-105

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6. Remove the bearing from the idler shaft above 2. Remove the plate, O-ring and companion
with a puller. After that, remove the snap ring flange.
and the gear.

2)
Fig. 2-106 Fig. 2-108
d) Removing Output Shaft 3. Remove the four bolts securing the bearing cap,
1. Loosen the three bolts securing the companion and remove the bearing cap.

flange to the case rear side. Remove the oil seal from the bearing cap.
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4. Remove the spacer and the bearing inner race 6. Remove the snap ring from the case groove of
from the shaft. the bearing outer diameter.

Fig. 2-110 Fig. 2112

5. Turn the case upside down. Loosen the four 7. Place a spacer with a proper length between
bolts securing the bearing cap to the front side the output gear and the case (so that the gear
and remove the bearing cap. won't move when the shaft is driven in the next
Remove the oil seal from the bearing cap. step).

Fig. 2-111 Fig. 2-113

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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8. Remove the shaft toward the front side by 10. Remove the snap ring from the case groove of
driving it from rear side with a soft malfet. the roller bearing outer diameter.

11. Push the outer race of the roller bearing with a
jig and remove the outer race from the case.

Fig. 2-114 Fig. 2-116

9. After removing the shaft, remove the two output
gears and the bearing inner race trom inside 12. Remove the snap ring and the bearing fromthe
the case. output shaft.

Fig. 2-115 Fig. 2-117

Carefully read personal and machine SAFETY PREGAUTIONS {at the beginning of this manual)
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13. Remove the three bolts securing the ol baffle e) Removing Back Gear
from the case at the rear side. 1. Remove the snap ring from the transmission
case.

Fig. 2-118 Fig. 2-120

2. Insert the vertical stud into the tap hole of the
back gear shaft and remove the shaft.
14. Remove the oil baffle from inside the case. Use caution not to lose the lock ball.

Fig. 2-119 Fig. 2-121

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Remove the back gear. 5. Remove the two bearings and the snap ring from
inside the back gear.

Fig. 2-122 Fig. 2-124

2.6.1.3 Disassembiling clutch shaft

a) Disassembling Forward/Reverse Clutch
Shaft

1. Hold the cluich shaft upright with the forward
clutch (the side having spline shaft} pointed
upward.

4, Remove the spacer from the case sige. 2. Remove the snap ring from the shaft groove.

Fig. 2-123 Fig. 2-125

Carelully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Move the gear a little outward with a chisel {to 5. Remove the bearing from inside the hub gear
engage the pulter craw with the gear). with a jig.

Fig. 2-126 Fig. 2-128

6. Remove the snap ring from the clutch drum
inner groove with a screwdriver.

Warning: Pay attention to the end plates which might
4. Remove the hub gear with a pulier. pop out due to the return spring between the plates.

.
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Fig. 2127 Fig. 2128

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual}
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7. Remove the end plates, disks, retum springs
and plates in this order.

9. Tum the ¢lutch shaft upside down. Supply air
through the forward clutch hydraulic hole so as
to fall the piston down and remove it from the
clutch drum,

uullﬁl.‘u' lll}ll_j
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Fig. 2-130

8. Remove the other bearings from the shaft with
a puller.

Fig. 2122

10. Remove the outer seal ring from the piston.

11. Remove the inner seal ring of the piston from
the clutch shaft.

Fig. 2-131

Fig. 2-133

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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12. Hold the clutch shaft upright with the reverse b) Disassembling 3"/4* Clutch Shaft
clutch pointed upward. 1. Hold the clutch shaft upright with the side having
the gear pointed upward.,
13. Remove the snap ring from the shaft.
2. Remove the snhap ring from the shaft and
remove the bearing with a puller.

Fig. 2-134 Fig. 2-136
14. Remove the bearing with a pulier.
15. Disassemble the reverse clutch using the same 3. Remove the snap ring from the shaft and

procedure as disassembling forward ciutch. remove the gear.

Fig. 2-135 Fig. 2-137

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130 TRANSMISSION 2-7

4. Remove the hub gear with a puller. 7. Release the press and disassemble the 3"
clutch using the same procedure as
5. Remove the bearing from inside the hub gear. disassembliing the forward clutch.

8. Remove the other bearings from the shaft with
a puller.

9. Disassembile the 4* clutch at the opposite side
using the same procedure as disassembling the
reverse clutch.

Fig. 2-138

6. Compress the inner return springs by pressing ¢) Disassembling 1*/2" Clutch Shaft
the end plate with a press and remove the snap For disassembling 1/2™ clutch shaft, refer to
ring from the clutch drum inner groove. “b) Disassembling 3/4™ Clutch Shaft’.

Warning: Be sure to press the end plate with a press
because the strong return springs are installed.

Fig. 2-139

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.6.1.4 Disassembling control valve

a) Disassembling Valve (Upper)

1.  Remove the six bolts securing the 6-bolt cover
and remove the cover. 1f the cover is stuck,
remove it by tapping with a soft mallet.

Warning:

Do not lgosen the bolts abruptly because lots of
strong springs are installed in the cover; otherwise a
serious accident might occur. Loosen the two bolts
at the center which are longer than the others, gradu-
ally until spring force cannot be felt.

3. Remove the seven boits securing the cover at
the opposite side. If the cover is stuck, remove
it by tapping with a soft maliet.

Warning:

Do not loosen the bolts abruptly because lots of
strong springs are installed in the cover; otherwise a
serious accident might occur. Loosen the bolts al-
ternately until spring force cannot be felt.

Fig. 2-141

2. Remove the rod (1), spring inner (2}, outer (3)
center (4) and load piston (5) from the outer
spool hole.

Remove the flow sensing spool {8) and spring
{7) from the center spooi hole,
Remove the plug (8) and regulator spring (9}.

Fig. 2-143

4. Remove the rod (1), spring inner (2) outer (3)
center (4) and load piston (5) from the outer
spool hole.

Remove the spring (6) and modulate spool (7)
from the center spocl hole.

Remove the regulator spoo! (8) and piston (10)
from the other spool hole.

Fig. 2-142

Fig. 2-144

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manua)
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b) Disassembling Valve {Lower) 3. Remove the manual spool lock piate and lock
1. Remove the five flush head bolts from the bolt from the upper surface. Remove the spool.
solenoid valve adapter io separate the adapter
from the body unit. If the adapter is stuck,
remove it by tapping with a soft mallet.

Fig. 2-145 Fig. 2-147

2. BRemove the four solencid valves by using a 4, Remove the eight bolts securing the eight-bolt
wrench (34 mm width across flats by 3 mm cover. Remove the cover. If it is stuck, remove
thickness). it by tapping with a soft mallet.

Fig. 2-146 Fig. 2-748

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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5. Remove the forward/reverse selective spool (1)
and adapter (2) and spring (3} from the spool
hole.

Remove the spool A (4) and selective spring
(5) from the center spool hole.

Remove the spool B (6) and selective spring
(5) from the other spool hole.

Fig. 2-149

6. Both adapter side and valve body mating
surface have four throttle plugs. All of these
plugs can be removed with a plug wrench.

Note:

The throttle plugs are select fit. When you are going
to remove more than one plug at a time, mark them
before removal. Installing a plug in the wrong bore
might cause poor performance of the truck.

Fig. 2-150

2.6.2 REASSEMBLY

Cautions to be taken when reassembling the
drive unit.

1. Wash all disassembled parts with Hiushing oii
and dry them by blowing air. Remove any
LOCTITE and gasket on the case mating
surfaces carefully with a chisel.

2. Handle each washed part with care to prevent
dirt, dent or damage.

3. Check each disassembled part for wear or
damage.
Replace any damaged or womn part. Refer to
“2.6.4 STANDARD VALUES FOR MAINTE-
NANCE.”

4. Replace the seals with new ones.

2.6.2.1 Reassembling torque converter

a) Installing Safety Valve
Insert the plunger and spring into the
transmission case in this order.

Fig. 2-151

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. Install an O-ring in the piug and screw the plug 2. Press the bearing with the bearing support into
in the case. the gear bore.

Fig. 2-152 Fig. 2-154

b) Installing Pump Drive Gear
1.  Press the bearing support into the bearing bore. 3. Install the snap ring to secure the bearing.

Fig. 2-153 Fig. 2-155

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4,

Insert the reassembled gear into the support
hole inside the housing and install the gear by
tightening the bolt. Apply LOCTITE 262 to the
threaded area of the bolt.

Tightening torque: 4.7 kgm.

Note: Install the 79T gear (67T gear for W110) at the
right side and 75T gear (60T gear for W130) at the
left side when viewed from the torque converter in-
put side.

Reassembling Converter Wheel (W130)
Install the O-ring on the outer diameter of the
seal carrier (oil baffle) and press the oil seal
into its inside with a jig.

Apply LOCTITE 262 to the outer diameter of
the oil seal and apply grease to the lip of the oil
seal.

The oil seal should be installed with the main
lip pointed upward.

Fig. 2-156

5.

Install another pump drive gear using the same

procedure as above.

Fig. 2-158

2,

Insert the seal camier into the pump drive sleeve.
Use caution not roll up the main lip of oil seal.

Fig. 2-157

Fig. 2-159

Carefully read persona! and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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3. Install the pump drive gear in the pump drive 5. Apply grease to the O-ring and install it in the
sleeve and secure with the snap ring. pump drive sleeve groove.

Fig. 2-160 Fig. 2-162

4. Apply converter oil to the seal ring and install
the seal ring in the guide carrier (stator support).

install the reassembled pump drive sleeve on 6. Place the impelier wheel on the pump drive
the guide carrier. sleeve.

u oF
JITTrCrLecCl

Fig. 2-161 Fig. 2-163

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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7. Press the bearing into the impefler hub. 9,
Reassemble the bearing with the groove for the
bafls positioned at the output side.

Push the impeller hub with a press until there is
no clearance between the carrier and the
impeller hub and secure it with six flush head
bolts.

Tightening torque: 5.2 to 5.9 kgm.

Fig. 2-164 Fig. 2-166

8. Install the impeller hub in the guide carrier and
press the bearing with a press until it bottoms,
Pay attention to the positions of the bolt holes
and the groove for the bearing balls. (Refer to
the figure below).

! GUIDE

10.

Instali the spacer in the guide carrier.

L

Fig. 2-165 Fig. 2-167

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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11. Align the stator wheel (with the hub) with the 13. Press the bearing into the turbine shaft and iock
key groove and press the stator wheel into the snap rings at its both sides.
guide carrier with a press. Apply converter oil to the seal ring and install it
to the turbine shaft.
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Fig. 2-168 Fig. 2-170

14. Hold the turbine shaft upright and insert the
reassembled guide carrier onto the shaft.
12. Install the snap ring in the guide carrier groove Apply grease to the O-ring and install it in the
and secure the stator wheel. impeller wheel.
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Fig. 2-160 Fig. 2171

Carefuily read personal and machine SAFETY PRECAUTIONS (at the beginning o this manual)
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15. Install the turbine wheel onto the turbine shaft. 17. Apply grease to the O-ring before assembling
In this step, the turbine wheel inner spline should into the input guide and install it on the cover
be engaged with the shaft spline. wheel. Tighten the six fitting bolts.

Tightening torque; 4.3 to 4.8 kgm.

L
Fig. 2-172 Fig. 2174
16. Cover the turbine wheel with the cover wheel.
Tumn the reassembled converter wheel upside 18. Install the input plate and spacer on the cover
down and tighten the 20 fitting bolts. wheel and secure them with 12 fitting bolts.
Tightening torque: 2.1 to 2.3 kgm. Tightening torque: 4.3 to 4.8 kgm.

Lt anp iy

Fig. 2-173 Fig. 2-175

Carefutly read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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d) Installing Converter Wheel (W130)
1. Install the snap ring into the hole for mounting
the turbine shaft in the housing.

3. Remove the turbine shaft from the reassembled
converter wheel,
Insert the turbine shaft until its bearing comes
in contact with the snap ring of the housing.

l.u‘.‘._”:l. -~
kil ]" - T
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Fig. 2-176

2. Apply grease to the converter housing surface
with which the O-ring of the seal carrier {oil
baffle) comes in contact,

Fig. 2-178

4. Lift the converter wheel with a hoist and screw
a stud (M10, | = 200 mm) into a fitting screw
hole of the seal carrier {oil baffle).

Fig. 2177

Fig. 2-179

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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5. Lowerthe converter wheel gradually, using the
stud as a guide and making sure that the guide
carrier (stator support) holes are aligned with
the holes in the housing.

7. Turn the housing upside down and tighten the

seven bolts securing the guide carrier.
Tightening torgue: 10.3 kgm.

Fig. 2-180

6. After making sure the pump drive gear is
engaged with the converter wheel, press the
guide carrier by tapping it with a soft mallet until
the carrier is inserted into the socket and spigot
joint inside the housing.

Fig. 2-182

8. Remove the stud used as a guide and tighten
the three bolts securing the seal carrier (oil
baffie).

Tightening torque: 5.6 kgm.

Fig. 2-161

Fig. 2-183

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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e} Reassembling and Installing Converter 4. Press the turbine shaft from the output side of
Wheel (W110) the converter housing. Secure the bearing with
1. Apply converter oil to the seal ring and install it snap rng.

in the stator support.

2. Press the stator support into the socket and
spigot joint inside the converter housing. Secure
the support with seven fitting bolts from the rear
side.

Tightening torque: 10.3 kgm.

Fig. 2-184 Fig. 2-186

3. Press the bearing into the rear end of the turbi-
ne shaft and secure its both sides with snap

rings.
Apnly converter oil to the seal ring and install it 5. Press the ball bearing into the impeller wheel
onto the turbine shatft. hub and secure it with snap rings.
:‘L__.:——dl
Fig. 2-185 Fig. 2-187

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this mantal)
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Apply grease to the oil seal lip and apply
LOCTITE 262 to the outer diameter.

Press the oil seal into the inner diameter of the
oil baffle and install the O-ring to which grease
is applied, in the outer diameter.

Install the oil seal with the main lip (spring side)
positioned at the convex side of the oil baffle.

tnstall the long stud into the screw hole of the
oil baffle to center the screw hole securing the
oil baffle.

Screw size: M10 x 1.25.

Fig. 2-188

7.

Install the oil baffle and impeller hub gear on
the impelier wheel hub and secure them with
snap ring.

Fig. 2-190

10.

Insert the impeller wheel assembly into the
stator support. Make sure that the stud for .
centering the oil baffle is aligned with the hole
of the converter housing and press the bearing
until its shoulder bottoms.

Remove the stud from the rear side and tighten
the three fitting bolts.

Tightening torque: 5.6 kgm.

Fig. 2-189

Fig. 2-191

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)




w110-W130D

TRANSMISSION

2-85

11. 13.

install the collar and stator wheel! in the stator
support, and secure them with snap ring.

install the front cover assembly which has the
needle bearing in its center, and secure them
by tightening the 24 bolts.
Tightening torque: 2 kgm.

14.

12, nstall the snap ring, turbine wheei and the snap
ring onto the turbine shaft in this order.

Fig. 2-194

install the input plate on the front cover. After
that, install the washer on the plate with its
chamfer pointed to the input plate side, securing
with the eight bolts. LOCTITE 262 should be
applied to the threaded area of each bolt.
Tightening torque: 6.2 kgm.

Fig. 2-183

Fig. 2-195

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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6.2.2.2 Reassembling clutch shaft 5. Insert the plates, return springs and disks into
a) Reassembling Forward/Reverse Shaft the drum in this order.
1. Hold the clutch shaft upright on a bench with

the forward clutch pointed upward.

2. Apply grease to the outer seal ring and install it
into the clutch piston with the seal ring lip pointed
upward.

S

Fig. 2-196 Fig. 2198

3. Appiy grease to the inner seal ring and install it
onto the shaft.
6. Install the end plate with the convex side to the
4. insert the clutch piston into the drum. outside.

Fig. 2-197 Fig. 2-199

Carefully read personal and rmachine SAFETY PRECAUTIONS (at the beginning of this manual}
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7. Press the end plate with a press to compress 9. After making sure that twe snap rings are
the return springs and install the snap ring in installed inside the hub gear, turn the hub gear
the drum groove. to right and left to engage it with the disk spline.

Press the gear into the shaft with a soft maliet
until it comes in contact with the bearing of the
shaft.

Fig. 2-200 Fig. 2-202
8. Press the bearing inside the hub gear into the 10. Press and install the outer bearing of the hub
shaft. gear with the shield pointed to outside.

Fig. 2-201 Fig. 2203

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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11. Insert the snap ring into the shaft groove to
secure the bearing.

b) Reassembling 3'/4'" Shaft

1. Reassemble the 3" clutch until the clutch piston
is installed, using the same procedure as
reassembling the forward clutch.

2. Wheninstalling the clutch plates, retum springs

and disks, use rod jigs which are useful to
engage the drum with the spline of the plates,
at the five points in the circumference.

D
2/

3

Fig. 2-204

12. Reassemble the reverse clutch using the same
procedure as above.

13. Install the snap ring, the bearing and the snap
ring onto the clutch shaft in this order, with the
snap ting groove in the bearing outer diameter
pointed to the outside.

Fig. 2-206

3. Place the end piate and push it with a press.
Compress the return spring until the snap ring
groove of the drum can be seen.

Fig. 2-205

Fig. 2-207

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4. Install the snap ring into the drum groove after 6. Press the outer bearing of the hub gear into the
removing all rod jigs. shaft with the shield pointed to outside.
Press the inner bearing of the hub gear into the
shaft.

Fig. 2-208 Fig. 2-210

5. After making sure that snap ring is instalied

inside the hub gear, turmn the hub gear to right 7. Insert the gear into the shaft to secure it with
and left a little to engage it with the plate spline snap ring, with the hoss projection pointed to
and install it by driving with a soft mallet. the bearing side.

Fig. 2-209 Fig. 2-211

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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8. Install the snap ring, the bearing and the snap
ring onto the shaft in this order, with the snap
ring groove in the bearing outer diameter
pointed to the outside.

9. Turn the cluich shaft upside down and
reassemble the 4* clutch using the same pro-
cedure as reassembling the forward clutch.

c) Reassembling 1*/2™ Shaft
Reassemble the 1%/2* shaft, referring to “b)
Reassembling 37/4™ Shaft".

Fig. 2-212

2.6.2.3 Reassembling control valve
Cautions to be taken when reasserbling the
controi valve.
Wash all disassembled parts thoroughly and dry
them by blowing air. Do not wipe them with
waste cloth or paper; otherwise dirt might gather
the parts, causing a trouble in the hydraulic cir-
cuit. Check the passages and the orifices of the
spools for clogging. If any clogging is found,
remove and wash. Apply LOCTITE 572 to the
threaded area of piugs which do not use O-rings,
before installing them,
Do not use the seal tape because it might cause
clogging.

a) Reassembling Valve (lower)

1. Apply LOCTITE 572 to the threaded area of the
four throttle plugs at the side and the four throttle

plugs at the top, before installing them on the
valve body securely.

Use caution not to install the plugs in the wrong
bores.

Fig. 2-213

2. Install the spring (3}, adapter (2) and forward/
reverse selection spool {1} into the spoo! hole
of the eight-bolt cover.

Instali the selection spring (5) and spool A (4)
into the center spool hole.

Install the selection spring (5) and spoo! B (6)
into the other spool hole.

Fig. 2-214

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this rmanual)
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3. Attach the gasket to the cover and fit the cover 6. Iinstall the manual spool and lock it with the lock
to the body, securing with the eight bolits. plate and lock bolt.
The eight bolts should be tightened in turns
evenly to compress the inner spring propetly.
Tightening torque: 4.2 kgm.

Fig. 2-215
Fig. 2-217
b) Reassembling Valve (upper)
1. Install the load piston (5}, spring center (4), inner
4. Install the tour solenoid valves into the adapter. {2), outer {3) and rod (1) into the spool hole in
the seven-bolt cover.
5. Attach the gasket to the adapter and fit the Install the spring (6) and modulate spool (7) into
adapter to the body, securing with five flush head the center spool hole.
bolts. install the reguiator spool (8) and piston (10)
Tightening torque: 4.2 kgm. into the other spool hole.

N AR
‘ 711

8

Fig. 2-216 Fig. 2-218

Carefully read parsonal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. Attach the gasket to the cover and fit the cover 4. Attach the gasket to the cover and fit the cover
to the body, securing with seven bolts. to the body, securing with the six bolts.
The seven bolts should be tightened inturns to The six bolts should be tightened in tums to
compress the inner spring propetly. compress the strong spring properly. The two
Tightening torque: 4.2 kgm. bolts at the center are longer than the other

bolts. Pay attention to the bolt length when re-
assembling the bolts.
Tightening torque: 4.2 kgm.

Fig. 2-219 Fig. 2-221

3. Install the load piston (5), spring center (4), inner
(2), outer (3) and rod (1) into the spool hole in

the six-bolt cover. 2.6.2.4 Reassembling transmission

Install the flow sensing spoot (&) and spring (7) a) Installiing Output Shaft

into the center spool hole. 1. Put the oi! baffle in the transmission case and
Install the regulator spring (8) into the plug hole secure it with three fifting bofts from the case
and secure the spring with the plug (8). rear side.

1y =

Fig. 2-220 Fig. 2-222

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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2. Instail the snap ring onto the output shaft.

3. Turn the shaft upside down and press the ball
bearing into the shaft.

5. Install the shap ring in the case groove at the
outer diameter of the pressed outer race.

LN
— 0 |
(N )
- — E\;’al — - r%
| O
| | “
Fig. 2-223 Fig. 2-225

4. Pressthe roller bearing outer race into the case
at its rear side.

6. Install the inner race of the roller bearing from
inside the case.

Fig. 2-226

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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7. Putthe 63T and 337 gears (35T gearfor W130) 9. Install the snap ring in the case groove at the
into the case at its rear side. outer diameter of the balt bearing and secure
insert the output shaft from the front side of the the output shaft.

case through two gears.

Fig. 2-227 Fig. 2-229

10. Before instaliing the oil seal, apply grease to
the lip and LOCTITE 262 to the outer diameter.

8. Press the roller bearing by driving the output Press the oil seal into the front bearing cap with
shaft with a soft mallet from the front side of the the main lip (spring side} pointed to the case
output shaft. inside.

Fig. 2-228 Fig. 2-230

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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11. Install the reassembled bearing cap in the 13. Piace another spacer on the inner race and
transmission case with a gasket and secure it press it by driving a jig with a mallet until the
with the four bolts. spacer comes in contact with the bearing.

Tightening torque: 1.2 kgm.

Fig. 2-231 Fig. 2-233

14. Install the oil seal on the rear side bearing cap
using the same procedure as installing the oil
seal on the front side bearing cap.

Install the bearing cap with the oil seal in the
transmission case through the gasket and se-
12. Insert the inner race of the roller bearing into cure it with four bolis.
the output shaft at its rear side. Tightening torque: 1.9 kgm.

Fig. 2-232 Fig. 2-234

Garetully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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15. Insert the flange into the output shaft at the rear b) installing Back Gear
side and instali the O-ring between the shaft 1. Install the snap ring in the groove at the center
and flange. of the gear.

| S—
Fig. 2-235 Fig. 2-237
16. Place the plate on the O-ring and secure the
flange with three fitting bokts.
Appty LOCTITE 262 to the threaded area of
each bolt. 2. Press the ball bearing from the both sides of
Tightening torque: 9.3 kgm. the gear.

Fig. 2-236 Fig. 2-238

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Snap the spacer in the insert at the back gear 5. Selthe tock ball coated with grease in the hole
shaft front edge of the transmission case. at the big diameter of the back gear shaft to
prevent it from falling down.

Fig. 2-239 Fig. 2-241

6. Align the position of the shaft lock ball with the
4, Putthe back gear with the pin hole aligned with case groove, and press the shaft inio the case
the transmission case mounting area. and back gear.

Fig. 2-240 Fig. 2.242

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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7. After pressing the shaft, install the snap ring in 2. Install the 43T gear and the snap rings at the
the case groove. gear’s both sides onto the idier shaft, and press
the bearing into the shaft at the front edge.
Instal! only the snap ring at the opposite edge
of the shaft.

Fig. 2-243 Fig. 2-245

c) Installing Clutch Shaft

1. Lift the 3/4" shaft with a hoist. Engage the 3. Engage the gear of the idler shaft with the hub
shaft with the output gear and press it into the gear of the 394" shaft and the back gear, and
hole of the case. press the shaft into the case,

Fig. 2-244 Fig. 2-246

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4. Engage the hub gear of the 1372™ shaft with 6. Install the 55T gear onto the idier shaft. Engage
the idler gear and the output gear, and press the 55T gear with each hub gear of the forward/
the shaft into the hole of the case. reverse, 3"/4™ and 1%/2™ shafts and secure the

55T gear with the spap ring.

Fig. 2-247 Fig. 2-249

5. Engage the hub gear of the forward/reverse
shaft with the back gear, and press the shaft 7. Press the bearing into the idler shatft at the front
into the hole of the case. edge.

Fig. 2-248 Fig. 2-250

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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8. Hold the transmission case upright and install d) Instafling Distributor Cap and Piping
the snap ring in the rear bearing outer diameter 1. Puttwo O-rings and a gasket on each distributor

groove of each of three clutch shafts.

cap mounting surface of the three cluich shafis.
Place the distributor caps over the O-rings and
the gaskets and secure each of them with three
boits.

Tightening torque: 1.9 kgm.

Fig. 2-251

9,

Apply converter oil to seal rings and install three
seal rings in each of three clutch shatts.

Fig. 2-253

Apply LOCTITE 572 to the threaded area of the
rotation sensor and screw the sensor into the
case.

After screwing the sensor all the way against
the output gear, back off the sensor 1.5 turns.
Secure the sensor with the lock nut.

Fig. 2-252

Fig. 2-254

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Install the hydraulic piping between the 3/4n e) Installing Torque Converter
cap and 1¢/2* cap. 1. Apply LOCTITE 509 to the mating surface of
the transmission case continuously, avoiding the

bolt holes.

Fig. 2-255 Fig. 2-257

2. Liftthe torque converter with a hoist, iower the
converter on the transmission so as to align the

4. Install the two hydraulic piping at the rear side. bearing holes of each shaft.

Fig. 2-256 Fig. 2-268

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3. Align the two dowel pins of the transmission 5. Insert the flange (with the plug) into the output
case with the holes of the converter housing shaft at the front side.
and drive them with a soft mallet until no
clearance is given.

Fig. 2-259 Fig. 2261

f) Installing Charging Pump
1. Insert the strainer into the transmission case.
4. Tighten the 26 fitting bolts. Install the O-ring between the strainer and the
Tightening torque: 1.9 kgm. case surface, and place the gasket on it.

Fig. 2-260 Fig. 2-262

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. Install the flange of the suction tube and tighten 4. Apply LOCTITE 509 to the instaflation seat of
the four fitting bolts. the charging pump.

Fig. 2-263 Fig. 2-265

5. Install the charging pump in the converter
3. Insertthe pump drive sleeve into the pump drive housing and secure it with two fitting bolts.
gear. Tightening torque: 5.1 kgm.

Fig. 2-254 Fig. 2-266

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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6. Instali the O-ring on the flange surface of the 2. Install the upper valve through the gasket,
suction tube and install the flange in the aligning with the lower valve and secure it with
charging pump, securing by tightening the four ten bolis.
mounting bolts. Tightening torque: 5.1 kgm.

=) O O —t
Fig. 2-267 Fig. 2-269
g) Installing Control Valve h) Reassembling and installing Parking Brake
1. Install the lower valve in the transmission case (in the case of one-piece type housing)
through the gasket, securing with three bolts. 1. Insert the brake hub into the front side spline of
Tightening torque: 5.1 kgm. the 1%/2™ shaft, and secure it with a snap ring.

Fig. 2-268 Fig. 2-270

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2. Instalithe seven plates and six disks in the brake 4. Tum the brake housing upside down and instali
hub altenately, and install the end plate. it in the converter housing by tuming to right
and left to align with the teeth of the plate.

Fig. 2-271 Fig. 2-273
3. Install the O-ring coated with grease in the brake 5. Apply grease to the big and little D-rings and
housing. install them on the piston outer diameter.

Fig. 2-272 Fig. 2-274

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6. Apply grease generously to the contact surface 8. Putthe caps overthe spring and the dowel pins,
of the piston seal inside the brake housing and and secure them in the brake housing with four
insert the piston into the brake housing. flash head bolts.

Tighten the four bolts alternately to compress
the inner spring.
Tightening torque: 5.1 kgm.

Fig. 2:275 Fig. 2-277

9. Install the othertwo hex. headed bolts and brake
releasing bolt.
Apply LOCTITE 572 to the threaded area of the

7. insertthe 18 springs into the holes of the piston, plug and install the plug in the center of the cap.

Fig. 2-276 Fig. 2278

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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i) Reassembling and Installing Parking Brake 4, Fitthe cap overthe springs and dowel pins, and
(in the case of split-type housing) secure it with two hex. headed bots.

1.  Apply grease to the big and little D-rings and Tighten the two bolts alternately to compress
the siiding surface of the piston. Install the D- the inner spring.
rings on the piston outer diameter and insert Tightening torque: 5.1 kgm.

the piston into the piston housing.

Fig. 2-279 Fig. 2-261

2.  Apply grease to the O-ring and install it in the
groove of the piston housing.

3. insert the 18 springs into each hoie of the pis- 5. Insert the brake hub into the front side spline of
ton. the 1%/2™ shaft, and secure it with a snap ring.

Fig. 2-280 Fig. 2-282

Carafully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6. Apply grease to the two O-rings and install them 9. Install the reassembled parking brake
in the brake housing. subassembly inthe brake housing with four flash
head bolts.
7. Install the brake housing in the converter Tightening torque: 5.1 kgm.

housing with two flash head bolts.
Tightening torque: 5.1 kgm.

Fig. 2283 Fig. 2-285

10. Apply LOCTITE 572 to the threaded area of the

piug.
8. Installthe seven plates and six disks alternately, Install the parking brake releasing bolt and
and install the end plate. center plug.

Fig. 2-284 Fig. 2-286

Carefully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manual)
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2.6.3. Troubleshooting guide
2.6.3.1 Torque converter
Problem Cause Inspection Correcfive Action
Low oil level Check oil level with oil level | Add oil to the speci-

horsepower

Overheat or lower

gauge

fied tevel

line

Improper oil used Check cil type Change for the speci-
fied oil
Malfunction of cooler Check cooling water for dirt Clean

Defective oil seal ring

Measure oil pressure at inlet
port of torque converter

Disassemble and re-
place parts

Check breather for oil flash

Disassemble and re-
place parts

Malfunction of safety valve

Measure oil pressure at inlet
port of torgue converter

Disassemble and re-
place parts

Broken bearing

Observe foreign material in
transmission drain

Disassemble and re-
place parts

Check line fitter and oil

Disassemble and re-
place parts

Low discharge from charging
pump

Check transmission strainer for
clogging

Clean

Measure oi! pressure at inlet
port of torque converter

Replace pump

Measure oil pressure of trans-
mission clutch

Replace pump

Excessive use

Check operating conditions and
operation

Use properly

Transmission failure

Refer to "2.6.3.2 TRANSMISSION"

Qil leak {from
flywheel}

Defective o¢il baffie oil
seal

Check for oil leak to fiywheel

Replace paris

Defective O-ring of il baffle

Check for oil leak to flywheel

Replace parts

Unusual noise

Broken bearing

Observe foreign material in
transmission drain

Disassemble and re-
place

Check line filter and oil

Disassemble and re-
place patts

Broken gear or improper
s | backlash

Check with sound checker

Disassemble and re-
place parts

Broken pump or drive
unit

Check with sound checker

Replace pump

Air in oil

Check oil for air mixed

Retighten piping or
replace pars

Improper oil used

Check oil type

Change for the speci-
fied oil

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.6.3.2 Transmission

Problem

Cause

Inspection

Corrective Action

Overheat or lower

horsepower

Torque converter
overheat

Refer to "2.6.3.1 "TORQUE CONVERTER"

Low oil level

Check oil level with oil level
gauge

Add oil to the speci-
fied level

Improper oil used

Check oil type

Change for the speci-
fied oil

Slipping or seizing of clutch

Measure oil pressure of tran-
smission clutch

Disassemble and
replace parts

Low clutch lubrificant

Measure oil pressure at outlet
port of torque converter

Clean oil cooler

Observe foreign material in

Broken bearing transmission drain Disassemble and
T X replace parts
Check line filter and oit
Low engine output and Check stolen speed Adjust engine
speed
Check with sound checker
Broken bearing or improper Observe foreign material in | Disassemble and
assembling transmission drain replace parts
Check line filter and oil
Unusual noises Check with sound checker
Broken gear or excessive Observe foreign material in | Disassemble and
backlash transmission drain replace parts
Check line filter and oil
Measure oil pressure of | Disassemble and

Seizing clutch

transmission clutch

replace parts

Machine won't
travel forward/
reverse

Low oil level

Check ol level with oil level
gauge

Add oil 1o the speci-
fied level

Malfunction of changing
pump

Measure oil pressure of
transmission clutch (lowered in
all ranges)

Replace charging
pump

Regulator valve stayed open

Measure oil pressure of
transmission clutch (lowered in
all ranges)

Disassemble and

reptace parts

Machine won't
travel forward/
reverse

Broken bolts securing torque
converter input plate

Check the operation of load
handling system

Replace parts

Parking brake won't release
(stuck or dragged)

Refer to *2.6.3.3 PARKING BRAKE"

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Problem

Cause

Inspection

Corrective Action

Machine won't
travel forward
{can travel
reverse)

Manual spool (emergency
travel spool) is pressed in the
position for reverse travel

Check manual spool position at
the control valve

Raise the spool to
locate it in the normal
condition

Slipping forward clutch (F
solenoid valve is not operated

Measure oil pressure of forward
clutch

Disassemble and
replace parts

Seizing reverse ciutch

Check if machine travels
reverse with clutch in neutral

Disassembie and
replace parts

Machine won't
travel reverse

Manual spool (emergency
travel spool) is pulled in the
position for forward travel)

Check manual spcol position at
the control valve

Lower the spool to
tocate it in the normal
condition

Slipping reverse clutch (R so- | Measure manual spool position | Disassembie and
(can travel . :
forward) fenoid valve is not operated) | at the control vaive replace parts
Check if machine travels i Disassemble and
Seizing forward clutch forward with cfutch in neutral reptace parts
Machine won't | Slipping 2™ ciutch (A and B | Measure oil pressure of 2™ | Disassemble and
travel in solencid valves are not | clutch replace part
2™ gear operated)
Machine won't | Shipping 1% clutch (A solenoid | Measure oil pressure of 1% | Disassemble and
travel in 12 valve is not operated) clucth repiace parts
gear
Machine won't | Slipping 4™ clutch {B solenoid | Measure oil pressure of 4" | Disassemble and
travel in 4* valve is not operated}) clutch replace parts
gear

2.6.3.3 Parking brake

Problem

Cause

Inspection

Corrective Action

Parking brake
won't release

Qil leak from parking brake
piston {defective D-ring}

Measure braking oil pressure
(Check for oil leakage)

Disassemble and
replace parts

caught or stuck, or brake disk
is worn)

{stuck or Malfunction of disk brake
dragged) {(Piston has foreign matter Wash and replace
caught or stuck, or brake disk Overhaul parts
is seized)
Slackened or broken brake o Wash and replace
spring of disk brake verhaul parts
Parking brake - -
won't activate M:_alfunctqon of d_|sk brake
(Piston has foreign matter Overhaul Wash and replace

parts

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.6.4 Standard values for maintenance
{1) Torgue converter (W110)
it Standard vaiue| Useful limit
em (mm) (mm) Remarks
Pump drive gear backlash 0.13-0.23 -
Width {axial
Turbine shaft seai ring
Thickness {radial
direction) 1.95-205 1.9
Turbine shaft seal ring grocve width 21-22 2.3
I.D. of turbine shaft seal ring sliding area in stator
support 60.33 - 60.35 60.41
Width (axial
direction) 1.95-2.05 1.7
Stator support seal ring
Thickness (radial
direction) 1.95-2.05 1.8
Stator support seal ting groove width 21-22 2.3
I.D. of stator support seal ring sliding area in impeller
wheel hub 79.38 - 78.40 79.48
{2) Torque converter (W130)
Standard value| Useful limit
Hem (mm) (mm) Remarks
Pump drive gear backlash 0.13-0.23 -
Width (axial
_ . direction) 2.0 1.7
Turbine shaft seal ring
Thickness {radial
direction) 2.4 2.2
Turbine shaft seal ring groove width 21 2.3
I.D. of turbine shaft seal ring sliding area in stator 52 52 2
support
Width (axial
direction) 2.38 21
Stator support real ring
Thickness (radial
direction) 32 3.0
Stator support seal ring grocve width 25 2.7
L.D. of guide carrier seal ring sliding area in pump
) 92 92.2
impeller wheel bub ]

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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{3) Control valve (W110, W130)
Standard value| Useful limit
Item (mm) (mm) Remarks
Free height 97.9 940
Regulator spring Setting load kg 31.62 28.5
Setting height 824 -
Free height 53.1 51.0
Modulate spring Setting load kg 7.27 6.5
Setting height 345 -
Free height 65.4 62.8
Flow sensing spring Setting load kg 0.80 0.8
Setting height 575 -
Free height 116 111.4
Setting load kg 10.58 95 Inner
Setting height g0 -
Free height 116 111.4
Load piston L spring Setting ioad kg 27.38 246 Center
Setting height 90 -
Free height 91 87.4
Setting ioad kg 32.76 29.5 Quter
Setting height 65 -
Free height 109.9 105.5
Setting load kg 15.69 14.1 inner
Setting height 85 -
Free height 109.9 1055
Load piston H spring Setting load kg 23.23 20.9 Center
Setting height 85 -
Free height 84.9 81.5
Setting load kg 28.16 25.3 Outer
Setting height 60 —
Free height 39 37.4
F/R select spool spring Setting load kg 8.47 7.6
Setting height 26.5 -
Free height 43 41.3
Spool A spring Setting load kg 6.84 6.2
Spool B spring
Sefting height 325 -
for main (W)} 6.0 -
for 1542nd {X) 0.9 -
Throttle diameter for 2™ (Y) 0.8 -
for /4" (Z) 1.5 -
for solencid valve 0.8 -

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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(4) Trasmission
Standard value| Useful limit
ltem (mm) (mm) Remarks
;ﬂ?va?:eiis-tlz?au;?;ﬁ?fm[)n clutch shaft seal ring sliding area 50.000 - 50.030 50.08
Width (awial 1.95 - 2.05 17
Clutch shaft seal ring diraction)
;':;‘i\'t‘gifs (radial | 4 95.2.05 19
Clutch shaft seal ring groove width 21¢-2.15 2.3
Clutch plate thickness 165-1.75 1.5
Clutch disk thickness 2.12-2.28 1.9
Free height 4.105 - 4,355 3.94
Return spring Compressed load
at height of 92.2-1128 83.0
2.20 mm kg
2.6.5 Tightening torque values for main bolts
(1) Torque converter (W110)
ltem Tightening torque (kgm) Remarks
Pump drive gear fitting bolt 4.7 Apply LOCTITE 262
Stator support fitting bolt 10.3
Oil baffle fitting bolt 56
Front cover fitting bo't 2.0
Input plate fitting bolt 6.2 Apply LOCTITE 262
Charging pump fitting bolt 51
(2) Torgue converter {(W130)
item Tightening torque (kgm) Remarks
Pump drive gear fitting bolt 4.7 Apply LOCTITE 262
Guide carrier (stator suppont) fitting bolt 10.3
Seal carrier (oi! baffle) fitting bolt 56
Impeller wheel - cover wheel fitting bolt 21-23
Impeller hut fitting bolt 5.2-59
Input guide fitting bolt 43-48
Input plate fitting bolt 43-48
Charging pump fitting bolt 51

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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(3) Trasmission (W110, W130)

item Standard value (mm) Remarks
Distributor cap fitting bott 1.9
Output shaft bearing cap fitting boit 1.9
?utput companion flange retainer plate fitting bolt 9.3 Apply LOCTITE 262
Parking brake housing fitting bolt 5.1
Converter housing fitting bolt 1.8
Control valve fitting boit 5.1

Garefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.7 OIL CIRCUIT
General description

The oil used to engage the clutches is sucked from
the transmission housing.

As so0n as the engine is started, the feeding pump
sucks oil from the sump of the transmission housing
through the mesh filter and sends it, under pressure,
through the delivery filter, to the transmission control
valve. The control vaive divides the oil flow into two
portions: one for the operation of the torque converter
and the other for the operation of the transmission
clutches.

The oil sent into the torque converter, after coming
out, flows through the heat exchanger to be cooled.
After leaving the heat exchanger, the oil goes to
lubricate and cool each clutch pack, before retuming
to the transmission housing sump.

Note - The heat exchanger is located inside the lower
tank of the engine coolant radiator. For the heat
exchanger, please refer to chapter “1.9 COOLING
SYSTEM".

— Al
7 Z
A
/ —
V1 [ 7, 2 ASSAIS LTSNS, AALSSSS, 2
Z 2
4 5 4 Z
g 1 9‘
A % o 7
f AR = } A
4 — Z
A 1] %
A SIS A 3
%
g (I

4= To parking brake
o valve

NN NS NNTS

«— From parking brake

=5 valve

' [ sucmon

¢/////] FEEDING CIRCUIT

LUBRICATION CIRCUIT

Parking brake
cireuit

Fig. 2-287 Transmission oil circuit (W110 - W130)

HEAT EXCHANGER

TORQUE CONVERTER

OIL DISTRIBUTION COVER (FORW./REV. SHAFT)
TRANSMISSION

FEEDING DOUBLE PUMP

bl

TRANSMISSION CONTROL VALVE

MESH FILTER

DELIVERY FILTER

OIL DISTRIBUTION COVER (1% and 2~ SPEEDS
SHAFT)

LomN>

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Delivery filter

The delivery filter is located in the transmission clutch When the filtering element is clogged, the pressure
engagement control oft defivery circuit. at the filter inlet port increases so that the by-pass
The oil flows through the filtering element from the valve opens, letting the oil flow directiy to the outlet
outside to the inside and filtered oil is sent to the port of the filter.

transmission control valve.

Operating pressure of the by-pass valve: 1.75 bar (24.9 psi}
Filtering capacity: 25 u

el
Y

a8 ag

S — —

Section A-A

Fig. 2-288 Delivery filter

FILTER SUFPORT

CONNECTION

FILTER BODY

FILTER SAFETY VALVE (BY-PASS)

2

Carefully read persanal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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Delivery filter

The delivery filter is located in the transmission clutch
engagement control oil delivery circuit.

The oil flows through the filtering element from the
outside to the inside and fitered ail is sent to the
transmission controt valve.

When the filtering efement is clogged, the pressure
at the filter inlet port increases so that the by-pass
valve opens, letting the oil flow directly to the outlet
pott of the filter.

-

Filtering capacity: 25 1t

Operating pressure of the by-pass valfve: 1.75 bar (24.9 psi ’

Section A-A

Fig. 2-288 Delivery filter

1. FILTER SUPPORT

2. CONNECTION

3. FILTER BODY

4. FILTER SAFETY VALVE (BY-PASS)

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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2.8 PROP SHAFTS

W110 W130 The prop shafts, located between the transmission
and the front axle and between the transmission and
the rear axle, drive the power from the transmission

Type universal | universal to the front and rear axles.

Length (between pins): The prop shaft connected to the front axle is equipped
Front 702 mm 710 mm with an intermediate support, secured to the front
Intermediate 490 mm 587 mm framei, as a stop element, being the loader an

articulated type.
Rear 215 mm ;229 mm The prop shafts have the purpose of compensating

Weight: ' the changes of the distance and ihe angie between
Front 6.9 Kg 12 Kg the output shaft of transmission and the input shaft
Intermediate 9.7 Kg 12.7 Kg of each axle, oceurring d_uringthe travel of the loader,
Rear 7Kg 8.2 Kg ensuring a smooth drive of the power from the

transmission to the axles.

Fig. 2-289 Prop shafis group

1. FRONT PROP SHAFT Note- [I> @51 7.5 daNm (55 ftdos)
2. INTERMEDIATE PROP SHAFT @. Threaded portion: LOCTITE 262
3. REAR PROP SHAFT B> 71 22,8 daNm (165 ft-Ibs)

Careduily read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual}
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Front and intermediate prop shafts

'.l.t-'

l‘. Il
£ T

Fig. 2-280 Front and intermediate prop shafts group

SPIDER Note - 6 ]  13.5 daNm (98 ft-Ibs)
GREASE FITTING D
THRUST RING

YOKE SHAFT GROUP 6 ] 7.6 daNm (55 ft-lbs
INTERMEDIATE SUPPORT b ( )
YOKE WITH SPLINED SLEEVE

STOP PLATE

SHAFT/SPLINED SLEEVE GROUP

GSNoRLN A

Rear prop shaft

Fig. 2-290a Rear prop shaft

1. SPIDER BEARING
2, COUPLING YOKE

Caretully read perscnal and machine SAFETY PRECAUTICNS (at the beginning of this manual)
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2.9 FRONT AND REAR AXLES
W110 W130
Drive 4 wheel 4 wheel
Front axle Fixed to the frame Fixed to the frame
Semi fioating type Semi floating type
Rear axle Pivot pin

Semi floating type

Pivot pin
Semi floating type

Reduction unit and differential
Mode!

Type

TCM 641-30
Current, 2 stage reduction

TCM 642-30
Current, 2 stage reduction

Differential housing

Single piece

Single piece

Difterential limiting device

Torque proportioning
differential

Torque proportioning
differential

Final reduction

Model TCM 641-30 TCM 642-30
Type Pianetary Planetary
Weight
Front 490 Kg {1080 Ibs) 638 Kg (1410 ibs)
Rear 478 Kg {1050 tbs) 624 Kg (1380 Ibs)
291 AXLE

The axle is composed of a differential, final reduction
units, oil-bath disc brakes and axle shafts connected
to the wheels.

The power output from the transmission is driven by
the prop shafts to the front and rear axles. Thus, the
power is driven to the differential that spiits it to the
axie right and left shafts driving the finai drives,
reaching the wheels.

The oil bath disc brake is mounied in front of the
final drive and operates as service brake. As for the
operation of the service brakes, please refer to
section “3 - BRAKES SYSTEM".

Axle mounting

The front axle is mounted directly on the front axle
by screws.

The rear axle is mounted with a pivot pin, using
supports on both sides of the axle, secured by screws
to the rear frame. Consequently, the rear axie can
pivot around the axie of the differential with an
amplitude depending upon the ground cenditions
travelled by the loader. The drive axle mounted with
a pivoting pin improves the driving conditions of the
loader when travelling on rough terrain, since the
loader jumps at a lesser extent than a loader with
axle supported by a traditional oscillating cradie
system.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



W110-W130

TRANSMISSION

2-121

[>6 L

> 6

Detail A

<

Detaii B

Fig. 2-291 Mounting of axles

Note - These illustrations refer to the mounting ot the axles
on model W90. The structure of the axles on other models
is the same.

Note- [I> 31 10.3daNm (745 ft- Ibs)

LS o s

@] _\p Threaded pars: LOCTITE 262

2> (A1 52daNm (380 f-Ibs)

FRONT AXLE

REAR AXLE

REAR AXLE SUPPORT
REAR AXLE SUPPORT
SEAL

(W130) [ A" 80 daNm (580 ft-ibs)

eoNo

[b Fq Inner surface: grease
(Install with the chamfer side
toward the axle)

[> Instali the lip oriented outward

[> Install the spline toward the thrust plate
7

BUSHING

THRUST PLATE
THRUST PLATE COVER
THRUST RING

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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>1 2 5
@
] &
7 8<3 9
v -— M Ty . " N ...
. : . N ' K
,J-.:'_._E UL T ggaNa——T [l |
l LN kS
- 'I =
@ Brake piping connection

ports, 2 points 6 14 <3| i 5
Fig. 2292 Frant axle (W110 - W130)
Note - The illustrations shown above refer to the axle for
mode! W110. The specifications of the axle mounted on
model W130 are the same.
Note- [T> €3] 9 daNm (65 ftlbs) 0 _\o Threaded part: LOCTITE 262

B> ] 23 daNm (170 ft-ibs) 0 N\e Threaded part; LOCTITE 262

B> @ \g Threaded part: LOCTITE 262

b F:)% Lip: Grease

B> @\ Mating surfaces: LOCTITE 509

Ib Install with the spline of the bearing holding housing downward
1. OIL SEAL 6. FINAL DRIVE 11. BLEEDING SCREW
2. AXLE SHAFT 7.  AXLE HOUSING 12. BLEEDING SCREW
3. DIFFERENTIAL HOUSING 8. OILDIPSTICK 13. COVER
4. DIFFERENTIAL 8. CROWN WHEEL 14. DRAINING PLUG
5. PLUG (LEVEL CHECK) 10. PIN

Careiully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Brake piping connection
ports, 2 points B>13 [ 14 <3| i 5

Fig. 2-293 Rear axle (W110 - W130}

Note - The illustrations shown above refer to the axle for
model W110. The specifications of the axle mounted on
model W130 are the same.

Note: [T> @y ——1 9 daNm (65 ftbs) @ e Threaded part: LOGTITE 262
>~ 23 daNm (170 ftbs) «J_N\g Threaded part: LOCTITE 262
[> & Threaded part: LOCTITE 572
D Q Lip: Grease
b ‘.& Mating surfaces: LOCTITE 509

[b instali with the spline of the bearing hoiding housing downward

1. OIL SEAL 6. AXLE HOUSING 11. COVER

2. AXLE SHAFT 7. CROWN WHEEL 12. OWL DIPSTICK

3. DIFFERENTIAL HOUSING 8. PIN 13. PLUG {LEVEL CHECK)
4. DIFFERENTIAL 9. BLEEDING SCREW 14. DRAINING PLUG

5. FINAL DRIVE 10. BLEEDING SCREW

GCarefuily read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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2.9.2 DIFFERENTIAL

The differential forms a single body with the reduction
unit.

The power is driven from the prop shafts to the
differential gear housing through the pinion/bevel
gear group. Thus, it is driven through the right and
left gears, to the final drives. The reduction of r.p.m.
is obtained by the pinion/bevel gear ratio.

Operation of the differential

When the loader is moving straight, the bevel ring
gear, the differential gear cage and the differential
side gears rotating together; the idle pinions inside
the gear cage do not rotate. Thus the right and left
side gears drive the power to the wheels. When the
loader turns, the right and left wheels turn at different
speeds, the idle pinions in the gear cage rotate
around their pin, proportionally with the speed
difference between the right and left side gears.

While traveling straight

While making turns

Low
speed

4
_
_
Zz
Z
=
=
=4
=
=
S
X
N\

N

Fig. 2-294 Operation of differential

IDLE GEAR

SIDE GEAR

AXLE SHAFT
DIFFERENTIAL GEAR CAGE

PN

Proportional torque differential

Wheel loaders often operate under severe terrain
conditions, such as sandy or muddy grounds. Under
such unfavourable terrain conditions, a loader
equipped with a standard differential could
experience a spinning of the wheels, thus making
difficult to exploit fully its potential performance. Also,
the tyres could wear guickly. To avoid this, some
models are equipped with a proportional torque type
differential, limiting its function.

IDLE PINION SPIDER
BEVEL DRIVE PINION
BEVEL DRIVE RING GEAR

Moo

A proportional torque differential design is almost
identical to a normal differential, with the exception
of the idle pinions, having an odd number of teeth
with a special profile. When the tyres start spinning
on soft ground, the idle pinions continue to drive both
side gears, without turning on their pins, until the
difference of the adhesive force of the right and left
tyres on the ground reach a certain value. In this
manner, the spinning of the tyres is prevented.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuaf)
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<3 45

E>9

10

Z X

11 14

15 16

12 13 14 <G]

N C

A

17 18

Fig. 2-295 Differential

Note - This illustration shows the model W2Q. The
characteristics of the differentiat on models W110 and

W130 are the same.

Note- | 5— W110 W130
> 5 daNm (36 ft-Ibs) 9 daNm (85 fi-Ibs)
> 9 daNm (65 fi-Ibs) @ daNm (65 fi-lbs) @\, Threaded part: LOCTITE 262
{> 9 daNm (65 ft-lbs) 16 daNm (110 ft-Ibs)
b 25 daNm (180 ft-Ibs) | 25 daNm (180 ft-Ibs) _
b FDE Cuter diameter: liquid gasket Q Lip: grease
b Backlash between beve! pinion/ring gear: (.20 + 0.28 mm (0.0079 = 0.0110 in) for W110
0.25 + .36 mm {0.0098 + 0.0142 in) for W130
[> Setting by shims (both sides): 0.65 + 1.55 mm {0.022 + 0.061 in}
1. GASKET 7. THRUST WASHER 13. COVER
2. BEARING SUPPORT 8. THRUST WASHER 14. SEAL
3. HALF CAGE (B) 9. PINION 15. SHIMS
4. RING GEAR 10. BEARING CAGE 16. SPIDER
5. HALF CAGE (A) 11. SPACER 17. IDLE PINION
6. SHIMS 12. FLANGE 18. SIDE GEAR

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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2,9.3 FINAL DRIVES

The final drive units are of a planetary type and cre-

shaft rotates the three planet gears inside the toothed
ate the final rpom reduction in the power train.

drum, thus driving the axle shaft through the planet

gear carrier.
The power driven by the differential to the sun gear

A
1
e
Section A-A Power drive
{Operation of planet gears)
Fig- 2-298 Drive of power
1 PINION 5. PLANET GEAR
2. DIFFERENTIAL 6. TOOTHED DRUM
3. SOLAR GEAR SHAFT 7. PLANET CARRIER
4. PLANET GEAR PIN 8. AXLE SHAFT

Carefuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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O
O
!
©
‘LLUU.%@

-

Z>10 11 12 13

14 15 16 17

Fig. 2-297 Final drive

Note - This illustration shows the model W80. The
characteristics of the differential on models W110 and
W130 are the same.

Note - D Place the surface marked toward the piston

D Use of adjusting shims

1) Tighten screw (12) to a torque of 5 daNm (36 ft-Ibs) and setinward the taper bearing, rotating the axle
shaft.

2) Measure the gap between thrust ring (11) and the axle shaft. Value measured = Y.

3} Select the adjusting shims to form a stack no thicker than 0.03 to ¢.10 mm (0.00118 to 00393 in) than
value Y.

4) Install the shim stack, the retaining ring and the screw.

6;__"‘_1 65.7 daNm (475 fi-lbs) @- Threaded part: LOCTITE 262

The rolling torque of the bearing must be within 2 and 2.5 daNm (14 and 18 ft-lbs)
[2 + 4 daNm (14 + 29 fi-Ibs) for W130).

1. CARRIER 7. SUPPORT PLATE 13. SOLAR GEAR SHAFT
2. PLANET GEARPIN §. BRAKEDISC 14. HOLDING PIN

3. STOPBALL 9. DISC PUSHING RING 15. SEAL

4. PLANET GEAR 10. ADJUSTING SHIM 16. PISTON

5. TOOTHED DRUM 11. THRUST RING 17. SEAL

6. NEEDLE BEARING 12. SCREW

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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294 AXLES Note that the center housing and axle housing are
joined with dowel pins. Separate one from the cther
2.9.4.1 Disassembly by prying.

Note: The illustrations for disassembly and
reassembly in this manual show the rear axle of the
model W0.

Note: When disassembling and reassembling the
axle, it is good practice o place it on a suitable
support stand.

a) Removing the axle housing.
1. Remove the drain plug and discharge oil.
Gearoil: 13t0 29 It

Fig. 2-300

4. Remove the shaft {sun gear) from the diffe-
rential.

5. Remove the axle housing and shaft at the
opposite side, using the same procedure as
above.

Fig. 2-298

2. Lift the axie housing temporarily with a hoist,
holding the axle housing opposite side to
prevent it from lowering.

Axie housing: 110 to 160 kg.

3. Remove 14 axie housing bolts. Detach the axle

housing assembly from the center housing.

Fig. 2-301

Fig. 2-299

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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b) Disassembling the axle housing. 4. Remove the outer ring of the axle shaft oil seal
from the axle housing, using a screwdriver,
1. Secure the axle shaft using 2 wheel bolt holes. 5. Pushthe end of the axle shaft to remove it from
2. Loosen the retainer plate mounting bolt and the axle housing. Use a press if it is hard to
remove i, remove.
A torque of approx. 100 kgm is required to Axle shaft: 33 to 45 kg.
loosen the bolt because it is locked with
LOCTITE.

Fig. 2-302 Fig. 2304

3. Remove the final drive assembly {planetary
carrier) using a bar.
Remove any shim attached to the axle shaft
end. 6. Remove the bearing cone from inside the axle
Planetary carrier: 17 to 22 kg. housing.

]
S Gip°
(=)
)
< <
(=] (=]
2 o o
3
\
Fig. 2-303 Fig. 2-305

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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7. Using a puller, remove the bearing cone from 10. If the ring gear is to be replaced, remove it from
the axle shaft. the axle housing using a puller and a plate

8. Cut the axle shaft oil seal sieeve and remove placed into the axle housing to support the
the oil seal. pulier shaft.

Fig. 2-306 Fig. 2-308

¢) Disassembling the final drive assembly.
9. [|f the axle shaft bearings are to be replaced,
remove the two bearing races from the axle 1. Remove the snap ring from the planetary gear
housing. shaft.

Fig. 2-307 Fig. 2-309

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2. Remove the shaft by driving it out of the 4. Remove the 56 needle rellers and spacers from
opposite side. Use caution not to iose the shaft inside the gear.
lock ball.

5. Disassemble the other two planetary gear shafts
using the same procedure as above.

[ ()
X

Fig. 2-310 Fig. 2-312
3. Remove the planetary gear and two thrust 6. Remove the reatiner plate from the planetary
washers. carrier. Keep any shim, if used.

Fig. 2-311 Fig. 2-313

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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d) Removing the brake unit. If the brake piston is hard to remove, drive it out by
biowing compressed air through the brake piping port.

1. Remove the end plate, brake disc, and brake

ring from the center housing in this order. Then, WARNING: Install a stop plate on_the center housing,
remove the 8 pins. to prevent the piston from popping out. (See Fig.
2-318).

Fig. 2-314 Fig. 2-316

3. Remove the ring from the outer diameter of the
brake piston.

2. Install 2 jacking bolts into the brake piston
jacking holes (M6) and remove the brake piston, 4. Remove the brake unit at the opposite side,
holding the 2 bolts, using the same procedure,

Fig. 2315 Fig. 2-317

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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e) Removing the drive pinion {bearing cage). 4. Remove the companion flange.
Use a pullerif it is hard to remove.

1. Loosen the bolts (24 off) securing the cover to
the center housing and remove the cover.

Fig. 2-318 Fig. 2-320

2. Checkthe ring gear for tooth contact pattem and
backlash. (See page 2-144).

3. Remove the companion flange lock nut. Take 5. Remove the bearing cage mounting bolts.
out the washer and O-ring. .
While loosening the lock nut, lock the compa- Number of balts: Front 8
nion flange with the ring gear. Rear 10

Fig. 2-319 Fig. 2-321

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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6. Install two of the mouting bolts previously f) Disassembling the drive pinion.
removed into the bearing cage jacking holes and
tighten. Remove the bearing cage and drive 1. Remove the drive pinion from the bearing cage
pinion a holding the bolts. using a press.

Slide out the spacer from the pinion shaft.

Fig. 2~322 Fig. 2-324

2.  Remove the oil seal and bearing cone from the
bearing cage. To remove the oil seal, break it
with a screwdriver.

Remove the Q-ring from the outer diameter of
7. Remove any shim from the bearing cage. the bearing cage.

Fig. 2-323 Fig. 2-325

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3. Ifthe bearing is to be replaced with a new one, g) Removing the differential casing.
remove the bearing cone from the drive pinion
shaft using a puliler. 1.  Temporarily lift the centre housing with a hoist.

Centre housing: 35 to 58 kg.
2. Remove the bearing retaining bolts (8 off).

Fig. 2-326 Fig. 2-328

3. Install two of the mouting bolts previously
removed into the bearing retainer jacking holes
and tighten evenly. Slide out the bearing retainer
holding the bolts. Thenremove any shim.

4. After that, remove the 2 bearing cones from Remove the box ring and D-ring from the
inside the bearing cage, using a dirfi or a tube. bearing retainer.

Fig. 2-327 Fig. 2-329

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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4, Remove the bearing retainer and shims at the 6. If the differential bearing is to be replaced with
opposite side using the same procedure as a new one, remove the bearing cup from inside
above, the bearing retainer,

Fig. 2-330 Fig. 2-332

h} Disassembling the differential assembly.

1. Loosen the crown wheel mounting bolts (16 off)
and remove the crown wheel,
5. Remove the crown wheei and differential
assembly from the center housing. If the crown wheel is hard to remove, take it out
by tapping its back with a maliet.

3 . _‘{:-'-_C—".-.
Al 10 S
‘ ‘:6‘“' ';_i'*h

Fig. 2-331 Fig. 2-333

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2. Remove the 12 differential casing mounting
bolts and disassemble the differential assembly.

3. Remove the 2 side gears, spider, 4 planetary
gears and 6 thrust washers from inside the
differential casing.

L7 m; ‘\ '
A Gl A
{{.‘lﬂlﬂl\.‘.‘?""'

Fig. 2-334

Tap the spider with a drift and mallet.

Fig. 2-335

Fig. 2-336

4. |f the differential bearings are to be replaced,
remove the bearng cone from the differential
casings A and B using a puller.

Fig. 2-337

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2.9.4.2 Reassembly

Precautions to observed when reassembling

the shaft axle.

» Wash each disassembled part with a clean
detergent oil and dry it by blowing
compressed air.

« Handle the washed parts with care not to
damage or contaminate them.

» Check the disassembled parts for wear or
damage and repiace any worn or damaged
part. Refer to “2.9.4.4 STANDARD
VALUES FOR MAINTENANCE".

» Replace all the seals with new ones.

a) Reassembling the differential assembily.

1. Place the flanged half case (differential case
A} on a work bench, and install the thrust
washer and side gear.

For the model W130, align 2 thrust washer lock
pins with the thrust washer holes.

Fig. 2-336

2. Install 4 planetary gears and 4 thrust washers
on the spider, and install them as a unit on the
side gear, engaging the gear teeth.

3. Direct the tooth surface of the side gear

downward so that the side gear engages with
the planetary gears.

Install the side gear thrust washer.

The mode! W130 has 2 thrust washer lock pins,
50 for the model W130, fix the thrust washer
with grease to the case half at the opposite side
(differential case B).

‘: e AYAY N
- N
W AT
O

Fig. 2-338

Fig. 2-340

4. Install the half case (differential case B),

matching the marks made during disassembly.
Tap the case with a soft mallet to make sure
that the half case is instailed without looseness.

Fig. 2-341

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual



W110-W130 TRANSMISSION 2-139
5. Install the 12 case bolts and tighten them in 7. Instail the crown wheel on the flanged half case
diagonal order. (differential case A) and tighten the mounting

Apply LOCTITE 262 to the threaded area of

w110

16

9 kgm

W130

16

15 kgm

bolts. Tap the crown wheel with a soft mallet to
each bolt. install it without looseness.

Gy —"1 9kgm No. of bolts: $3—]

Fig. 2-342 Fig. 2-344

b) Reassembling the drive pinion {bearing

cage).
6. Ifthe differential bearing was replaced with a new
one, press bearing cones on the differential case 1.  If the drive pinion bearing was replaced, press
halves Aand B. the 2 bearing cups into the bearing cage.

Fig. 2-343 Fig. 2-345

Caretully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2. Press the bearing cone into the drive pinion. 4.  Place the bearing cage on the drive pinion,

Fig. 2-346 Fig. 2-348
5. Press the bearing cone onto the drive pinion.
3. Insertthe spacer onto the drive pinion, directing After that, make sure that the bearing cage tums
the stepped area of the spacer upward. smoothly without looseness.

Fig. 2-347 Fig. 2-349
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6. Apply a light coat of liquid seal on the outer 8. Then, insert the O-ring and washer and tighten
diameter of the oil seal and apply grease the lock nut. Before tightening the lock nut, apply
between the lips. LOCTITE 262 on its threaded area. When
Press the oil seal into the bearing cage. tightening the lock nut, lock the companion

flange with a monkey wrench.

6;:] 55 kgm

Make sure that the bearing cage turns smoothly
without binding.

Fig. 2-350 Fig. 2-352

7. Install the companion flange onto the drive 9. Apply grease to the O-ring. Install the O-ring in
pinicn. Slide the flange several times to elimi- the groove at the outer diameter of the bearing
nate strain at the seal lip. cage.

Fig. 2-351 Fig. 2-353
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c) Installing the differential assembly. 3. Installthe box rings and shims on the 2 bearing
retainers. Use shims of the same size as was
1. If the differential bearing was replaced with a removed during disassembly.
new one, press bearing cups on the 2 bearing
retainers.

|

Fig. 2-354 Fig. 2-356

2. Lift the reassembled differential assembly with 4. Instali the bearing retainers at the right and left
a heist and put it in the center housing, aligning sides of the center housing to hold the
the crown wheel with the notch in the center differential case. Temporarily install the bearing
housing. retainer mounting bolts (8 off),

Fig. 2-355 Fig. 2-357
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5. Make sure that the differential assembly has
no looseness in the right and left directions and
turns smoaothly.
if any defect is found, adjust the bearing retainer
shim thickness.

Fig. 2-358

d) Installing the drive pinion bearing {bearing
cage).

1. Install the bearing cage shims in the center
housing. Then, install the bearing cage and the
drive pinion assembly. Use the same size of
shims as was removed during disassembly. The
shims are two-piece type, so divide them in the
upper and lower areas, respectively.

2. Temporarily install the bearing cage mounting

bolts temporarily and check gear backlash and
tooth contact pattern. Refer ta steps (e) and (f).

For the front axie, position the bearing cage
groove, refering to Fig. 2-360 or Fig. 2-361.
For the axles of the other models, position the
bearing cage groove according to the location
of the mounting bolts.

Number of bolts:

W110 Front 8
W130 Rear 10

One-groove type
(Front axie of W90)

Upper part of the vehicle

Groove position

Fig. 2-359

Fig. 2-360

Two-groove type
(Front axle
of W90}

Upper part of the vehicle

Groove position

Fig. 2-361

Carefully read personal and maching SAFETY PRECAUTIONS at the beginning of this Manual
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threaded area of each bolt and retighten to the
specified torque.

o1 W110: 5 kgm

W130: 9 kgm
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3.  After positioning, remove the bolts which were e) Adjusting crown wheel backlash
temporarily installed to the bearing cage, apply
LOCTITE 262 to the threaded area of each bolt 1. Place a dial gauge on the tooth profile outer
and retighten to the specified torque. edge of crown wheel.
2. Lock the drive pinion and turn the crown wheel
back and forth to measure the backlash, which
K’_:] 8 kgm should be 0.20 + 0.28 mm for model W110 and
0.25 « 0.36 mm far model W130.
, !
i
Fig. 2-362 Fig. 2-364
3. Adjust the backlash by adding or removing a
4. Remove the bolt temporarily installed to the number of shims from the differential bearing

retainers.

If the backlash is too large, move some shims
from the crown whee! side to the opposite side,
Do not change the total shim thickness.

if the backlash is too small, adjust it following
opposite procedure as above.

Adjust the number of shims within the range of

0.55 to 1.55 mm (on both sides)

Fig. 2-363

Fig. 2-365
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f) Adjusting the crown wheel tooth surface
contact pattern.

1.  Apply a thin layer of red lead to several crown
wheel teeth and turn the crown wheel back and
forth with a hand to check the tooth contact
pattern.

a. Normal contact pattern (Fig. 2-368).

A correct contact pattern of the tooth surface is
fromthe toe to the heel and its length is approx.
80% of the total tooth length (face). _
Note: The following adjustment steps (b.toe.)
show the procedures for checking the convex
surface of the tooth.

Remember that the concave surface side has
opposite contact conditions.

Crown wheel

Fig. 2-366

2.  Adjust the tooth contact pattern referring to the
steps a.to e.

3.  After acquiring the correct tooth contact pattern,
check the backlash again.

-

Heel (big-end)

Toe (small-end)

Fig. 2-368

b. Adjusting contact condition at the toe (Fig.

2-369).

Move some shims from the side other than the
crown wheel side to the opposite side to move
the crown wheel away from the drive pinion.
Then, reduce shim thickness at the bearing
cage and bring the crown wheel closer.

Fig. 2-367

‘Crown wheel

7
% Drive pinion
A

Fig. 2-369

Careiully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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c. Adjusting cantact condition at the heel (Fig.
2-370).
Move some shims from the crown wheel side
to the opposite side to bring the crown wheel
closer to the drive pinion.
Then, increase shim thickness at the bearing
cage and move the drive pinion away from the
crown wheel,

e.  Adjusting contact condition at Hank {Fig. 2-372).

increase shim thickness at the bearing cage to
move the drive pinion away from the crown
wheel.

Then, move some shims from the crown wheet
side 10 the opposite side to bring the crown
wheel closer to the drive pinion.

Crown wheel

Drive pinion
v

Crown wheei

Drive pinion
rAq

Fig. 2-370

d. Adjusting contact condition at face (Fig. 2-371).
Reduce the shim thickness at the bearing cage
to bring the drive pinion closer to the crown
wheel.

Then, move some shims from the side other than
the crown wheel side to the opposite side to move
the crown wheel away from the drive pinion.

Fig. 2-372

g) Installing the brake assembly.

1. Installthe brake piston ring in the center heusirg
{bearing retainer).

Crown wheel

Drive pinion

Fig. 2-371

Fig. 2-373
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2. Instali the ring on the outer diameter of the brake Ensure that the outer diameter convex area of
piston and insert the brake piston into the piston each brake plate and end plate is in alignment
groove in the center housing. with the plug hole for measuring disc thickness.

(See Fig. 2-376).
5. Install pins in the remaining & pin grooves at
the inner diameter of the center housing.
6. Reassemble the brake unit at the opposite side,
using the same procedure as a above.
Plug hole
Brake plate or end plate

Fig. 2-374 Fig. 2-376

3. Install two pins in the two lower grooves of the (2) Reassembling the axle housing.
eight grooves at the inner diameter of the center
housing. 1. If the ring gear was replaced with a new one,

4. Install the brake plate, brake disc, and end plate install the ring gear on the axle housing,
in the center housing in this order. securing it with 4 pins.

| e

Fig. 2-375 Fig. 2-377

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2. if the axie shaft bearing was replaced, press 5. Remove the inner sleeve from the oil seal
the bearing cup into the wheel side of the axle pressed and press the sleeve onto the axle
housing. shaft,

3. Then,install a proper bearing cone into the cup.

i ‘-\ 4

Fig. 2-378

Fig. 2-380

6. Stand the axle housing, directing the wheel side
up, and insert the axle shaft from top.
Drive the axle shaft from top and press the
bearing cup which was inserted into the axie
housing, onto the shaft side.

4. Press the axie shaft oil seal into the axle
housing.

Fig. 2-379 Fig. 2-381

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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7.  Turn the reassembled axie housing and axle 2.

shaft upside down. If the axle shaft bearing was
repiaced, press the bearing cup into the axle
housing.

8. The location of the bearing cup should be
adjusted as inpara “i) Adjusting the axle shaft
bearing preload”.

Put the retainer piate in the planetary carrier
and tighten the mouting bolt to 5 kgm. Set the
axle shaft bearing cup into the axle shaft, by
turning the axle housing and reset the 5 kgm
torque.

Fig. 2-382 Fig. 2-384
i) Adjusting the axle shaft bearing preload
{shim adjustment).
3. Loosen the bolt and remove the retainer plate.

1. instali the planetary carrier on the axle shaft to
adjust the axie shaft bearing prelocad.
No gear is attached to the planetary carrier.

Measure the difference in height (Y) between
the axle shaft end surface and the planetary
carrier.

Fig. 2-383

Fig. 2-385

Carefully read personal and machine SAFETY PRECAUTIONS at the baginning of this Manual
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The measurement position of the height difference 5. Install the selected shim on the axie shaft and
(Y) is shown in Fig. 2-386. the retainer plate in this order, Tighten the bolt.

e "1 65.7 kgm

Fig. 2-386 Fig. 2-388

6. Secure the axle shaft and hook a spring
dynamometer in the axle housing bolt hole, to
measure the bearing rolling resistance torque.

7. Normal bearing rolling resistance torque is 2 to
2.5 kgm for model W110 and from 2 to 4 kgm
for model W130.

Adjust shim thickness so that the bearing roliing

resistance torgue is within the above range of

values. If the rolfing resistance torque is smaller

4. Select a shim which is 0.03 to 0.10 mm thicker than specified, reduce shim thickness; increase
than the height difference (Y). shim thickness if larger.

Fig. 2-387 Fig. 2-389
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8.  After the shim thickness is determined, loosen 2. Instalithe reassembled planetary gear (with the
the bolt securing the retainer plate and remove thrust washers at top and bottom)} in the
the planetary carrier which was temporarily planetary carrier.
instalied.

Fig. 2-330 Fig. 2-392

I[) Reassembling and installing final reduction
gear assembly

1. Instalt the needle bearings on the planetary
gears. Each planetary gear has 56 needle
rollers and one spacer.
Prevent the bearings from dropping off by 3. Instali the lock ball in the planetary gear shaft
applying grease properiy. and press the shaft into the planetary carrier.

Fig. 2-391 Fig. 2-393

Caretully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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4. Secure the planetary shaft with a snap ring. 7. Install the selected shims on the axle shaft and

install the reassembled planetary carrier on the
shaft.

Fig. 2-394

Fig. 2-396
; ; ; 8. Apply LOCTITE 262 to the threaded area of the
5. Putthe th carrier, ) . :
retainer plate In the planetary carrier retainer plate mounting bolt and tighten the boit
6. Reassemble the other 2 planetary gears and to the specified torque to secure the planetary
install them in the planetary carrier, using the carner.
same procedure as above. A 65.7 kgm

Fig. 2-395 Fig. 2-397

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manuat
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m) [Installing the axle housing. 3. Lift the axle housing assembly and instal! it on
the differential,

1. Apply LOCTITE 509 to the axie housing surface Apply LOCTITE 262 to the threaded area of the

which wili mate with the centre housing. Make
sure that a continuos bead of LOCTITE is
applied on the axle housing surface, inside the
row of the bolt holes.

Bead width: 2 to 3 mm.

14 mounting bolts and tighten them.

3" 23kgm

Install the axte housing assembly at the opposite
side, using the same procedure as above.

Fig. 2-398

2.

Insert the shaft (sun gear) into the differentiai.

Fig. 2-400

5.

Fiil the differential with gear oil.

Front diff. | Rear diff.
W110 18 itr 26 ltr
W130 21 Itr 29 itr

Fig. 2-399

Fig. 2-401
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6. Apply LOCTITE 508 to the differentiafl cover
mounting area.
Note that LOCTITE should be applied to the
inside of the row of bolt holes.

7. Install the cover on the differential and tighten
the mounting bolts.

Number of bolts: 24 €31 3kgm

Fig. 2-402

Carefully read personal and machine SAFETY PRECAUTIONS af the beginning of this Manual
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2.9.4.3 Troubleshooting

Problem Possible cause Remedy
Gear worn, damaged or broken Replace
Excessive bé;:kiash of each gear Adjust or replace
Bearing worn, damaged or broken Replace bearing
Noisy
differential Loose engagement of side gear and Replace
shaft splines
Loose bolts Retighten
Low gear oil Add oil to specified level
Gear (final reduction gear) worn, damaged or Replace
broken
Excessive backlash of each gear Replace
Noisy axle Bearing worn, damaged or broken Repiace bearing
housing

Loose planetary carrier bolt (retainer plate mounting
bolt}

Retighten (Adjust shimsi)

Improper preload of axle shaft bearing

Adjust shims

Low gear oil

Add oil to specified level

differential

Oil leakage from

Broken liquid seal of differential cover

Apply liquid seal

Broken liquid seal of axle housing

Apply liquid seal

Wom or damaged O-ring of bearing cage

Replace O-ring

Oil seal worn or damaged

Replace oil seal

Lcose boit

Retighten

le shaft
L ax

Qil leakage from

Qil seal worn or damaged

Replace oil seal

Oil seal installed improperly

Repair or replace
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Problem Possible cause Remedy
Brake piston seal (D-ring) deteriorated or damaged
Brake disc or brake ring worn or damaged
Poor braking | Brake piston rusied Overhaut and reptace
Foreign matter caught on brake disc
Loose or damaged bleed screw of disc brake Retighten or replace
Brake disc or brake ring run-out or worn unevenly
Erratic braking QOverhaul and replace
Worn parallel pin of brake piston
. Rusted brake piston
Dragging brake Overhaul and replace
Brake disc and brake ring seized
s
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W110-W130 TRANSMISSION 2-157
2.9.4.4 Standard values for maintenance
item Stan;::: :;slze Limite d'use (mmy) Remarks

Thickness of bearing cage shim 0.1;0.2;0.25 -

Length of bearing cage W110 | 49.674 +~ 49.724 -

spacer

W130 57.683 = 57.733 -

Inner diameter of differential W110 2385 +23.68

planetary gear W130 | 28.70+2873

Diameter of differential w110 23.72 + 23.75

ider b

spider pin W130 | 28.5528.58

Thickness of differential wio 1.562 +1.813 1.45

planetary gear thrust washer W130 1.575 + 1.625 1.46

Thickness of differential side gear thrust 2314236 215

washer T ’

Backlash between drive pinion wiie 0.20 ~0.28 ~ Shim adjustment

and crown wheel W130 0.25 + 0.36 _

retainer

Shim adjustment of differential bearing

Adjust shim thickness within the range of
0.55 to 1.55 mm (each sides).

Shim thickness: 0.1;
Q.2; 0.25; 0.5, 1.0
mm

|

Rolling resistance torque of axie | W110 2.0+2.5kg - Shim thickness: 0.1;
shaft bearing (on pitch circle of 0.2; 0.25; 0.5: 1.0
housing mounting bolt) W130 2.0+ 4.0 kg _ mm

w110 59+86.5 53
Brake disc thickness

W130 69+75 6,3

w110 6.38 + 6.50 57
Brake ring thickness

W130 9.88 + 10.00 9,2

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manuat
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2.8.4.5 Tightening torque values for main bolts
Tightening torque
Item Remarks
(Kgm)
W110 8.0
Crown wheel mounting bolt Apply LOCTITE 262
W130 15
Crown whee! mounting bolt 2.0 Apply LOCTITE 262
. w110 5.0
Differential bearing retainer mounting bolt Apply LOCTITE 262
W130 8.0
Bearing cage mounting bolt 9.0 Apply LOCTITE 262
Flange nut 55 Apply LOCTITE 262
Planetary carrier lock bolt (Retainer piate mounting bolt) 65.7 Appiy LOCTITE 262
Axie housing mounting holt 23 Apply LOCTITE 262
Differential cover mounting bolt 3.0 Apply LOCTITE 262

Carefully read personat and machine SAFETY PRECAUTIONS at the beginning of this Manual
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2.10 WHEELS
W110 W130
Tyre 17.5R 25 XTLA 17.5R 256 XTLA
Tubeless, L-2 Tubeless, L-2
Rim 13.00 x 25" 13.00 x 25"
inflating pressure Front Rear Front Rear
3.00 bar 1.50 bar 3.50 bar 1.50 bar

Note - The inflating pressures refer to machine in
operating conditions.

The wheel is composed of a rim and disc. The wheel
disc is bolted to the axte shaft.

The tyre is mounted onto the rim to form a single unit
with it. Consequently, it is of the utmost importance
that a correct im is used according to the type of
tyre to be mounted. The use of an incorrect rim can
shorten the life of the tyre, or in the worst case, can
result in serious accidents. The dimension of the rim
is also provided in inches. The first set of digits
identifies the width of the rim and the second the
diameter of the rim.

2.10.1TYRES

In the standard configuration, the loader is equipped
with radial type tyres with an L-2 tread with high
traction characteristics. It is recommended to select
the most appropriate tyres, since a wide range is
available to meet the type of operation and working
conditions.

The dimensions of tyres are given in inches,

Example: 15.5x25 - XTLA
1565 = Width of tyre

25 = Diameter of rim

XTLA = Type of tread

Carefuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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I

Fig. 2403 Tyre

1. TYRE
2. RIM
3. VALVE

A

Fig. 24404 Rim Note - 6:] Tightening torque of wheel nuts: 86.2
1 RIM daNm (627 fi-lbs}

2. VALVE PROTECTION
3. DISC

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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BRAKING SYSTEM

3.1 GENERAL DESCRIPTION

The brake system consists in (refer to Fig. 3-1):

*

A two-stage gear charge pump (11), bolted to the
convertor cover plate;

A filter (10) at pump outlet;

A brake pedal valve {5) controliing simultaneously
front and rear brakes (1 and 2, respectively), which
are located inside the drive axles;

Two accumulators (8 and 9) which during normal
operation stabilises system pressure and, in case
of emergency, with the engine stopped, allow to
positively apply the brakes for several times;

Oil in the system is same as the attachment
hydraulic oil; it is taken from the hydraulic reservoir
{8) through a filter fitted with a by-pass valve,

The parking brake consists in:

A recharge pump, gear type;

A three-way diverter vaive (14) which controls
engagement and disengagement of the parking
brake (17};

A hydrauiic ram {16} composed of springs and a
hydraulic cylinder to counter-act them. Spring force
is used to lock the parking brake discs (17) when
pressure oil in the cylinder is dumped by means of
the diverter/control valve. When fed with pressure
oil {by means of the diverter/control valve), the
cylinder overcomes spring action and consequently
the brake is released;

An accumulator (13) which during normal ¢peration
stabilises system pressure and, with the engine
stopped, allows to release the parking brake
several times.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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Fig. 3-1

Braking system

$. Reservoir - M. Dumg cil - P. From the recharge pump (located on the transmission) - T. Dump oil {transmission hous-
ing) - 1. Front brakes - 2. Rear brakes - 3 & 4. Quick coupling pressure test ports - 5. Brake pedal valve - 6. Brake lights
pressure switch - 7. Transmission disengagement pressure switch - B & 9. Braking system accumulators - 10. Iniet oil filter-
11. Oil pump - 12. Check valve - 13. Parking brake accumulator - 14. Parking brake three-way diverter/control valve -
15. Parking brake pressure switch - 16. Hydraulic ram (integral to the parking brake) - 17. Parking brake.
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3.2 OPERATION

GENERALITIES
(Fig. 3-2)

Braking system

The brake system is fed by the pump (11} which
draws oil from the attachment oil reservoir and sends
it to the tiow regulator valve {27). This valve is
controlled by the accumulalor recharge valve {18).

Two hydraulic accumulators (7 and 8) and two check
valves (19 and 20) allow to store an amount of
pressure oil sufficient to positively apply the brakes
a limited number of times, also with the engine
stopped, and therefore without pump (11) delivery.

Parking brake

The parking brake is composed by a disc brake {17)
which acts on the transmission output shaft. This
system, which is separate from the braking system,
receives pressure oil from the recharge pump (25)
splined to the transmission. The braking force comes
from the spring (26) action. The brake is released
when pressure oil is sent to the ram piston by means
of the diverter vaive (14). In this way, springs are
compressed and the brake is disengaged.

The pressure switch (15) closes the electrical circuit
signalling “parking brake applied" when pressure
drops below 80 bars with consequent the parking
brake engaged.

Service brakes

The brakes are disc type, in cil bath, and are located
within the axle side reduction gears (1 and 2). When
the brake pedal is pressed, the valve (5) supplies
control oil to the braking circuit at a pressure (and
consequently with braking action) proportional to the
travel of the brake pedal.

When the pedal is released, the valve (5) dumps
brake circuit oil and nullifies the braking action on
the discs (1 and 2). =

During braking, the sensor (4) activates the brake
lights electrical circuit. The sensor (3} controls the
transmission disengagement system (24).

3.2.1 OPERATING CONDITIONS
(Fig. 3-2)

With:

- Engine running

- Brakes released

- Parking brake applied

- Accumulators being recharged

The flow from the pump {11) reaches the flow
regulating valve (27). The oil flow opens and goes

- through the primary check valve {21), then opens

and goes through the check valves (19 and 20)
thereby charging the brake accumulators (7 and 8).
The brake pedal (P) being released, the distributing
vaives (22 and 23) stop oil flowing from the pump
and keep dumping oil from the brake pistons (1 and
2). The brakes are disengaged.

The parking brake diverter/contro! valve (14) is
positioned as to dump oil from the parking brake
chamber. Therefore the parking brake (17) is kept
applied by the spring force.

Accumulator recharge ends when the maximum
recharge pressure having been aitained, the spool
of the valve {18) moves to the right.

With:

- Engine running

- Brakes released

- Parking brake applied
- Accumuiators charged

In these conditions as shown in the schematic the
spool of the valve (18) opens and aliows oil from the
spring side of the valve (27) to dump. Therefore, the
valve moves to the right and diverts the pump oil
flow to dump (M).

At the same time, the primary check valve (21) closes
and traps pressure oil inside the brake hydraulic
circuit.

When, foliowing braking or leakage in the brake
valves, pressure after the valve (21) drops below the
minimum preset vatue, the spool of the valve (18)
moves to the left closes the valve (27} and the
accumulators start being recharged.
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With:

- Engine running
- Brakes applied
- Parking brake released
- Accumulators charged

This condition occurs when the machine is braked
white working.

The parking brake is released as the diverter valve
(14) sends pressure oi! to the brake piston which
overcomes the action of the control springs (26).
When the brake pedal (P) is pressed, it compresses
the springs which act on the distributing valves (22
and 23) and cause the inlet ports (1 and 2) to the
brakes to open.

Fig. 32  Brake system hydraulic diagram

The braking pressure acting on the bottom side of
the distributing valve (23) packs the brake discs (1
and 2). In the way, as pressure on the brake discs
increases, the distributing valves (22 and 23) are
pushed upwards and close the iniet ports.

As a resull, the pressure applied 1o the brake discs
{1 and 2), and consequently the braking action, are
proportional to the pressure applied to the pedal (P).
The presence of two accumulators (7 and 8) and two
distributing valves {22 and 23) aliow separate control
circuits for the front and rear brakes. Should one
circuit fail, this will not affect proper operation of the
other circuit.

P. Brake pedal - 5. Reservoir - M. To equipment pilot circuit - 1. Rear brakes - 2. Front brakes - 3. Transmigsion disengagement
pressure switch - 4, Brake lights pressure switch - 5. Brake pedal valve - 6, Accumulator control pressure switch - 7 and
8. Brake system accumulators - 9. Transmission - 10. Inlet ofl filter - 11, Qil pump - 12, Check valve - 13. Parking brake
accumulator - 14. Parking brake three-way diverter/controf valve - 15, Parking brake pressure switch - 16. Hydraulic ram -
17. Parking brake - 18. Accumulator recharge valve - 18 and 20. Check valves - 21. Primary check valve - 22. Front axle
brake distributing valve - 23. Rear axie brake distributing valve - 24. Transmission disengagement system - 25. Recharge
pump - 26. Hydraulic ram springs - 27. Flow regulating valve - 28. Pilot system pressure relief vaive - 29. Heat exchanger -

30. Filot controls safety valve - 31. Equipment pilot valve.

Carefulty read personal and machine SAFETY PRECAUTIQNS at the beginning of this Manual
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disengaged, parking brake applied. E

Fig. 3-2 Hydraulic braking circuit schematic
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3.3 DISC BRAKE

The disc brake is composed of a disc in oil bath and
is assembled inside the axie center housing. This
foader is fitted with four braking assemblies on the
four wheels, one per wheel.

The disc brake structure is described in the Section
“DRIVE/LINE TRANSMISSION".

OPERATION

1) Applying the brakes
The brake oil pressure acts onto the rear surface of
the brake piston and tigthens the brake disc between

the brake pressure plate and the support plate.
The inner disc edge is splined and is coupled to the
drive line sun gear. The outer edges of the pressure
and support plates are secured to the center housing
by means of pins. Therefore, when the brake disc is
pushed tight, the sun gear is stopped and the loader
is braked.

2) Releasing the brakes

When oil pressure is relieved from the brake piston,
this moves slightly rearwards to release the brake
disc and the the braking action stops.

~s—— Drive line

[~ —-=— Brake pressure oii

Fig. 3-3  Disc brake operation

1. Axle-shaft - 2. Planetary carrier - 3. Sun gear - 4. Brake disc - 5. Support plate - 6. Pin - 7. Pressure plate - 8. Brake pi-

ston - 8. Sealing ring.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.4 BRAKE PEDAL VALVE

To dump

5

Accumulator pressure

Front brake feed port
adjustment

Fig.34  Brake pedal valve

Flow regulating valve

///////// Y

\\\\\\\\ 1

X 1 - \\\\\s LI
Accumulator maximum recharge \i'[\\\\\[ N\\\' o ::::\Ili\l‘\\‘\ .‘

pressure adjust screw \ \\\\\\\ N ne s \\\\\‘n

/

Plug

/J’”";”\&\\\?

___________ s
Z /////////1/ W - \
; \\\\\\\\\ TS /// V/
\‘ /////// Prlmary check
valve
Accumulator minimum recharge Accumuiator recharge pressure

|

} pressure adjust screw regulating vaive

Fig.3-5  Accumuiator recharge pressure and fiow regulating valve section view

Carefully read personal and maching SAFETY PRECAUTIONS at the beginning of this Manual
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Angle adjustment with pedal
released 40° to 60°

Min. angle from released
position to start sending
pressure oil to the brakes

Max working angle
16°

Pedal angle adjust screw

Backlash
take-up
screw

Brake oil delivery
R spools

Brake feed ports

Brake pressure adjustment
stop screw = Pf Max.

Fig. 3-6 Section view of ocil delivery spoals to users

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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— N\

To accumulator no. 1

1.

o

From the recharge valve

2

To accumulator no. 2

Fig. 3-7  Section view of circuit separation valve and accumulator recharge one-wéy valves

1. ONE-WAY VALVE
2. ONE-WAY VALVE

3.4.1 CIRCUIT SEPARATION VALVE OPERATION
INSIDE THE BRAKING SYSTEM

If a preset value is exceeded, this valve connects
the reference accumulator and the charge vaive
pressure sensor. Below said value, it accomplishes
definite separation of the valve from the accumulator.

Operation description

The charge valve starts operating by sending oil to
the accumulators through the one-way valves (see
figure). The pressure created acts also on the tapered
piston (4) which after reaching a certain pressure,
overcomes the spring (5} action and moves away
from the sealing seat (6).

At charge end, the one-way valves close, and the
charge valve senses only pressure in accurnulator
no. 1 through the piston {4) andits seat {(6). The spring
(5) pin depends upon accumulator pressure and it
is usually kept at -10/-15 bars maximum below the
accumulator recharge pressure. This adjustment is
abtained by means of shims.

To test the separation valve operation and setting,
cause a minor il leak in the accumulator feed line
and read the pressure at the reference accumulator
no. 1. Pressure decreases, the spring (5) overcomes
the pressure on the piston {4) which closes the val-
vefaccumulator communication part. Residual
pressure into accumuiator no. 1 corresponds to the
valve regulation pressure,

3. CIRCUIT SEPARATION VALVE
4. TAPERED PISTON

5. SPRING
6. PISTON SEAL SEAT

Note - If the leak from the accumulator charge vaive
is considerable due to pressure drop, the piston (4)
pin closes the vaive/accumulator communication port
before the reference accumulator attains minimum
pressure, This feature is to the advantage of normal
operation, but it alters pressure reading. Therefore,
it is important that the oil leak purposely created be
small.

Possible failures

1. Failure in the accumulator no. 2 side, not used as
a reference for the charge valve.
In this case, pressure in accumulator no. 1
decreases to the setting value given by the spring

(8).

Note - if the oil leak is considerable, the accumulator
pressure remains at the value as it is.

2. Accumiliator no. 1 failure.
in this case, accumulator no, 2 remains in the
condition as it is.

3. Accumulator charge valve failure.
If the leak is small, accumulator no. 2 remains at
the pressure as itis, while reference accumulator
no. 1 drops to the cut-out pressure given by the
spring.

4. [fthe leak is considerable, accumulator pressures
rermnain as they are as the piston (4) immediately
closes the accumulatorfvaive port.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual



W110-W130 BRAKING SYSTEM 3-9

3.5 PARKING BRAKE CONTROL

VALVE
The parking brake control valve controls pressure The parking brake valve is fitted with detents to
oil flow to the disc brake. maintain the rod in each position.

The parking brake valve displacement is controited
by means of the control knob to operate the disc
brake.

Fig. 3-8  Parking brake valve

1. Rod - 2, Valve body - 3. Gland ring - 4. Ring - 5. O-Ring seal - 6. Cover - 7. Spool - 8. Detent spring - 9. Sleeve - 10. Detent
ball - 11. Dust ring - 12. Oil seal.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.6 PARKING BRAKE

Parking brake manual disengagement (in case
of emergency)

—_— A WARNING

It it is not possible to release the parking brake by
means of the control knob following pump failure or
for any other reason, disengage it manually through
the parking brake release screw.

3.6.1 MANUAL RELEASE PROCEDURE

1. Remove the manual release bolt and nut (1) from
the parking brake cover on the transmission
housing.

2. Remove the plug (2) from the middie of the cover.

3. Insert the bolt (1) into the plug hole and screw it

R | \—

Disengage the parking brake manuaily only if it is
absolutely necessary. Namely, this should be done
only when towing a failed loader to traffic-free areas.
If the loader is on an incline, check that the wheels
are securely blocked with wedges or stones prior to
releasing the parking brake.

into the threaded hole at the centre of the brake
piston (3), as shown in Fig. 3-10.

4. Screw the release bolt fully in to retract the brake
piston (3) and release the brake disc.

: L
—‘ 3
1!‘.—
i Y -
1 —
L
Fig. 3-8 Fig. 3-10

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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The parking brake is mutltiple disc type, in oil bath,
and is assembled to the transmission intermediate
shaft.

The brake is activated by means of an internal spring
and is released by pressure oil controfled by the
parking brake valve.

Parking brake structure is detailed in "Section 2
“CONVERTOR-TRANSMISSION™.

3.6.2 DISC PARKING BRAKE OPERATION

1. When pressure oil acting on the piston brake is
dumped, this is pushed by the spring force and

packs the brake discs (rotary) against the fixed
plates.

2. The brake disc inner edge is coupled to the

transmission shaft through the brake disc hub.
The fixed brake plate outer edge is coupled to
the brake housing. As the brake discs are pushed
tight against the fixed plates, they stop rotating.
This causes the transmission shaft to stop rotating
by means of the disc hub and the loader is braked.

Brake pressure oil dump

=T | - 77

Fig- 3-11  Parking brake

1. Brake piston - 2. Spring - 3. Support plat e - 4. Brake housing - 5. Fixed brake plate - 6. Disc hub - 7. Brake disc {rota-

ry} - 8. Transmission shaft.

3.6.3 BRAKE DISENGAGEMENT

1. When pressure oil is sent to the rear surface of
the brake piston, this overcomes the spring action
and moves.

2. A clearance is established between each brake
disc and fixed piate, the brake discs are released
and the brake is disengaged.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.7 OTHER COMPONENTS

3.7.1 BRAKE ACCUMULATOR

The membrane accumuiator is used to store pressure Ofil from the charge pump is diverted by the check
oil to release the parking brake. valve to the accumulator which maintains the
pressure at a certain value.
1 -
. A
2
T
|
CAPACITY L...oiiei it seee e eeems e eeres st enneeeas 0751t
MAX. WORKING PRESSURE PER ACCUMULATOR ........... 210 bars
3 GAS TOBEUSED ..ot e NITROGEN

GAS PRE-CHARGE PRESSURE ... 9 bars
WEIGHT - e 2.8 Kg @D

Fig. 3-12 Accumulator

1. Gas fitling plug - 2. Accumulator body - 3. Qil inlet connection.

3.7.2 CHECK VALVE

The check valve is used to prevent oil back-feeding

from the accumulator,

- n_/
Fig. 3-13 Check valve
A. To the accumulator - B. From the outlet filter. Opening pressure: 1.5 kg/cm? (21 psi)

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.8 BRAKE PEDAL VALVE HYDRAULIC CONNECTIONS

o

Fig. 3-14 Brake pedal vaive hydraulic connection

F. Accumulator control pressure switch - M. Other users or to dump - N. Dump - P. Inlet - R, . Accurnulator -T . To the
brakes -1 . Brake control pressure switch.

Carefully read personal and machine SAFETY PRECAUTIONS ai the beginning of this Manual
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3.9 DIAGNOSTICS AND TESTING

13

&

5 |
J i

Fig. 3-15 Braking system schematic

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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Brake system schematic

M.

N

S.

S81.

10.

11.

Other users or to dump
Dump

From hydraulic oil reservoir
To hydraulic oil reservoir
Rear axle brakes

Front ax!e brakes

Quick coupling pressure port
Quick coupling pressure port

Transmission disengagement pressure switch
{pressure switch setting = 15 bars)

Brake lights pressure switch (pressure switch
setting = 1.8 bars)

Brake pedal valve (operating pressure = 30
bars)

Accumulator contro! pressure switch (60 £ 5
bars)

Brake accumulator (capacity = 0.75 t - pre-
charge = 45 bars)

Brake accumulator {capacity = 0.75 It - pre-
charge = 45 bars)

13.

14,

15.

16.

17.

18.

19.

20.

Charge pump {for the braking system)
Delivery oil filter
Check valve

Parking brake accumulator (capacity = 0.75 It.-
pre-charge = 9 bars)

Three-way diverter valve to control parking
brake engagement/disengagement

Parking brake pressure switch (pressure switch
setting: OFF = 12 bars; ON = 8 bars)

Brake shoe control ram

Brake disc

_ A WARNING - DANGER ———

Always disconnect and connect all fittings with the
engine stopped and braking system disabled.
Accumulators keep some branches of the circuit
under pressure even if the engine is stopped.
Pressure oil escaping from loose fittings may cause
personal injury and damages to things.

Wear safety glasses with side shields.

Carefully read personai and machine SAFETY PRECAUTIONS at the beginning of this Manuai
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3.9.1 BRAKE CONTROL PRESSURE TESTING
TEST

Connect two pressure gauges (end of scale 100 bars)
{o the pressure ports shown in Fig. 3-16.

Apply the parking brake.

Start machine engine and wait until it settles to
maximum torque speed.

With the engine idling, press the brake pedal and
check that pressure reading on the gauges is

approximately 30 bars.

Release the lock-nut {E, Fig. 3-16) and tumn the screw
in or out if pressure values are not within the rated
range.

Such a pressure must be measured after a pedal
stroke of about 70 mm (2.79 in).

Seal the screw after adjustment.

Rear axle
pressure port

Front axle
pressure port

Fig. 316 Braking pressure adjustment

Carefuily read personal and maching SAFETY PRECAUTIONS at the beginning of this Manual
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3.9.2 MINIMUMAND MAXIMUM ACCUMULATOR
RECHARGE PRESSURE ADJUSTMENT

Connectiwo pressure gauges (end of scale 200 bars)
to the quick coupling pressure ports (7 and 8, Fig.
3-17) on the accumulators.

Start machine engine and bring oil temperature to
approximately 40 to 50°C by means of the attachment
control lever. Cycle the brake pedal several times to
make oil temperature even.

Minimum recharge value

With the engine idling and machine at a standstill,
brake slowly 4 or 5 times.

Observe minimum pressure values on pressure
gauges M1 and M2 before recharge starts.

The pressure gauges should momentarily read
80 £ 5 bars. If minimum recharge pressure is different

from the rated value, remove the plug (1), release
the {fock-nut (5) and turn the screw {4) with
micrometric variations until obtaining correct value.
Check pressure again before tightening the lock-nut

(5).
Maximum recharge value

With the engine idling and the parking brake applied,
observe maximum recharge pressure on pressure
gauges M1 and M2.

Pressure should be 100 £+ & bars.

If maximum recharge pressure is different from the
rated value, remove the plug (1), release the lock-
nut (3) and turn the screw (2) out to increase the
accumulator maximum recharge pressure.

My
= VR AR AR AR AN T s K
L ]

|
K=

4
s,

Fig. 3-17 Minimum and maximum accumulator recharge pressure adjustment

M1 & M2. Pressure gauges - 1. Plug - 2. Maximum pressure adjust screw - 3. Lock-nut - 4. Minimum pressure adjust
screw - 5. Lock-nut - 6. Accumulators - 7 & 8. Pressure ports.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.9.3 PARKING BRAKE ENGAGEMENT TEST
Stant the engine and let it run for about thirty seconds
to charge the accumulator.

Move the parking brake control lever to the “released”
position.

With the help of an assistant, observe the operation
of the parking brake controt linkage.

Operate the contrel lever iwo or three times  always
checking that the brake linkage moves completely.

The machine must be fully blocked when on an
incline.

|

Fig. 3-18  Parking brake schematic

S. Dump to oil reservoir - V. From recharge pump - 1. Parking brake engagement/disengagement lever - 2. Three-way val-
ve - 3. Parking brake accumulator - 4. Check valve - 5. Ram - 6. Parking brake.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manuat
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3.9.4 ACCUMULATOR PRE-CHARGE TEST

Accumulators fitted to the braking system are mem-
brane type, pre-charged using nitrogen.

Nermal minimum membrane porosity and continued
use reduce pre-charge pressure in time and limit
accumulator efficiency.

it is advised to check the nitrogen pre-charge every
six months and restore it, if necessary.

Pre-charge pressure should never drop below
apporximately 90% of the rated value.

Check is to be carried out with the accumulators

drained of hydraulic ail. This condition is obtained as

follows:

- as regards accumufators (7 and 8, Fig. 3-2) by
pressing the brake pedal slowly several times

- as regards the parking brake release accumulator
{13, Fig. 3-2) by operating repeatedly the diverter
valve (14) with the engine stopped.

Check the pre-charge as follows:
- Remove protection cover (1, Fig. 3-18}.

- Loosen the screw (2) by half turn using an
hexagonal Allen wrench.

- Screw intool no. 75298472 (D) on the accumulator
connection.

- Ensure tap (D2) is closed.

- Turn the handwheel (D1) to loosen the screw (2).

When the pointer of the pressure gauge (M) starts
moving, turn out the handwheel (D1) by one more
turn.

Now the pressure gauge shows the acoumulator pre-
charge pressure, which should be 45 bars.

If pressure is not within the specified range of values,
proceed as follows:

- Close handwheei (D1).

- Opentap (D2) to discharge nitrogen pressure from
within the tool (D).

- Disconnect tool (D) from the accumulator.

- Tighten the screw (2) to a torque of 1.1 daNm.

Test accumulator sealing using soapy water.

Screw on protective cover (1).

Recharge the accumulator if the pressure is lower
than rated value.

7

_/A}

D2

AT

Fig. 3-19  Accumulato pre-charge test
D. Accumulator pre-charge test tool - D1. Plug control
handwheel (2) - D2. Discharge tap - M. Pressure gauge -
1. Protective cover - 2. Threaded plug.

Caretully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.95 ACCUMULATOR PRE-CHARGE RESET
INSTRUCTIONS

Using tool no. 75298472 (D, Fig. 3-20) screwed to
the accumulator connection (see 3.9.4. before)
proceed as follows.

Loosen the plug and screw in the hose from a
nitrogen bottle complete with safety valve (V).

—A WARNING - DANGER ——

Use only nitrogen to recharge accumulators. Never
use oxygen or other gases for any reason whatever
as explosion hazard may resuff.

Slowly open the nitrogen bottle tap and check refilling
pressure as it increases on the pressure gauge (M),

IMPORTANT - Refilling pressure should be 10% at
least higher than rated pressure considering that
pressure inside the accumulator decreases when the
compressed gas cools down.

Close the nitrogen bottle tap.

Wait five minutes.

Check on the pressure gauge (M) that infiating
pressure is 45 bars. Repeat the cperation if lower.
If pressure is higher, proceed as follows:

- Slowly turn the handwheel (D2) to let the nitrogen
out and ciose.

- Check on the pressure gauge (M) that pressure is
as required. If not, repeat the operaiicn.

- Turn the handwheel (D1} to screw in the
accumulator screw {2}.

- Remove tool (D).
- Tighten the screw (2} to a torque of 1.1 daNm.
- Check accumulator sealing using soapy water.

- Screw on protection cover (1).

D1

NN

I

2

Fig. 3-20 Accumulator recharge device

D. Accumulator pre-charge test tool - D1, Plug control handwheel (2) - D2. Discharge tap - A. Nitrogen bottle - M. Pressure
gauge - V. Safety valve - 1. Protection cover - 2. Threaded plug.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.9.6 BLEEDING THE BRAKE SYSTEM

It will be necessary to bleed the brake system - Park the machine on level ground and start the
whenever one of the following occurs: engine.
- After replacing hydraulic oil in the attachment oil - With the engine idling, one operator should release
reservoir. the bleed screw {two on each axle) while the other
is pressing the brake valve pedal. Tighten the bleed
- When air has entered the system because of poor screw before releasing the brake pedal.

sealing of hoses or charge pump.
- Repeat this operation until bleeding all air from the

- After disconnecting or replacing any of the system system (fluid should come out of the bleed screw
parts, free of bubbles).
Bleed the system as detailed below (this is a two- - Repeat for the other axle.

man operation):

Fig. 3-21 Brake oil bleed screw (S) iocations on the axle (1 per brake)

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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3.9.7 BRAKE DISC WEAR CHECK

Ny

FRONT AXLE

.

fi= W m")

REAR AXLE

Fig. 3-22 Brake disc wear check hole locations

> @0 N\a  Threads: LOCTITE 572

Drain oil from the assemblies by icosening the plugs The brake disc must be replaced if less than 5.3 mm
(A} and (B) for the front and rear axles, respectively. (.208 in} thick for W110 and 6.3 mm (.244 in} for
Check wear of the two brake discs (per axle) by W13G.

inserting a feeler gauge.

Garefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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4.1 GENERAL DESCRIPTION

The steering system uses the same oil of the equip-
ment systemn. The two systems are combined so that
the excess il of the steering pump is sent to the
eguipment system. The system is made of an hy-
draulic reservoir (8), a pump (1) a main priority vaive
{2}, a steering unit (orbitrol) {3) complete with vaives
block, a cushion valve (5) and steering cylinders {4).

The oil in the reservoir (8) is sucked by pump (1),
composed of two sections: one section supplies the
steering/equipment system, the other supplies the
brake system.

The oil is directed by a pricrity valve (2) that includes
a control valve spool.

When it is reguired, oil is sent to the steering system
and the equipment system. When the steering is at
rest, oil at the end of the priority spool pushes it up-
ward, allowing the oil from the pump to flow to the
equipment system. The steering system has a prior-
ity and receives oil first. The priority valve, together
with the orbitrol, make the LOAD SENSING SYS-
TEM {LS).

Operation of the LOAD SENSING system

The load sensing system allows the feeding of the
steering valve (orbitrol) with a quantity of oil (taken
from the main pump delivery) required by the steer-
ing function, allowing the residual delivery of the pump
to flow into the equipment system {equipment con-
tral valve).

As an example, when the steering wheel is in neu-
tral position, the majority of the oil flow of the main
pump is sent to the hydraulic control valve to oper-
ate the equipment hydraulic system, so that the oil
delivered by the main pump is used in an efficient
manner to obtain the highest conservation of energy.

When the operator actuates the steering wheel, oil
is directed to the steering cylinders through the
orbitrol. The oil directed to the cylinder is diverted to
the cushion valve, working as a shock absorber, to
reduce the shock load, when the rotation of the steer-
ing wheel is over. The spool inside the cushion valve
moves to limit the increase of the pressure in the
cylinders. If the pressure raises beyond the setting
of this valve, the safety and anti cavitation valves (6)
(refer to the hydraulic system diagram) inside valves

block (12) prevent the pressure from exceeding the
setting of the cushion valve.

Also, the valves have an anti cavitation function, en-
suring that when the orbitrol is in neutral, the cham-
bers of the cylinders are always filled with oil, thus
avoiding cavitations of oil in the circuit, in case of
intervention of the safety valves (anti shock) protect-
ing against strong shocks on the wheels.

Under emergency conditions, the oil flow from the
steering pump is lost. When the tyres are rotating,
emergency pump (7) generates a flow directed tc
emergency secondary priority valve (9). Cil flowing
to the steering systemis sufficient to ensure the steer-
ing, when the engine stops for accidental reasons.

On units equipped with emergency steering system,

besides the standard system, the following items

have been added, among other components:

- emergency pump (7);

- a secondary priority. valve (9);

- a muitiple make-up valve (8) and check valves on
the main and secondary priority vaives.

If an accidental drop of the feeding pressure occurs
in the system, pressure switch (10), fitted on the main
priority valve, signals the problem on the dashboard,
switching on the indicator.

The pressure switch signals this pressure drop only
when the pressure reaches less than 1 bar. Another
pressure switch (11} is positioned on check valve (13)
signalling a pressure drop in the emergency system,
switching on the same indicator on the dashboard.

Carefully read personal and machine SAFETY PRECAUTIONS {(at the beginning of this manual)
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Fig. 4-1 Steering system with emergency steering

D. To equipment controf valve - F. To brake pedal valve - G. From brake pedat valve - L. To left cylinder (rod side} - LS. Load-
Sensing signal - P. Flow from pump - PP. Pilot pressure - R. Ta right cylinder (rod side) - T. Discharge to reservoir - 1. Double
feeding pump (for steering, equipment and brakes) - 2. Main pricrity valve - 3. Steering valve - 4. Steering cylinders -
5. Cushion vaive - 6. Safety and anti cavitation valve - 7. Emergency steering pump - 8. Multiple check valve - 9, Secondary
priority valve - 10, Main pump low pressure switch - 11. Emergency steering pump low pressure switch - 12. Valves block -
13. Check valve on reservoir - 16. Check valve.

Careiully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



Fig. 4-2 STEERING SYSTEM DIAGRAM

1. Double feeding pump:
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Fig. 4-3 DIAGRAM OF STEERING HYDRAULIC SYSTEM WITH

EMERGENCY STEERING .
1. Double feeding pump: )
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! 7. Emergency steering pump (capacity 26.1 cucm/itev) I
| 8. Multiple check valve
| 9. Secondary priority valve i
1 10. Main pump low pressure switch |
I 11. Emergency steering low pressure switch H
| 12. Valves block OVPL 24 !
1 13. Check valve on reservoir |
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| 15. Spool 1
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4.2 PRINCIPLES OF OPERATION OF
MAIN PRIORITY VALVE

The oil is sucked by the pump and sent directly to
the main priority valve. The ail feeds the valve through
duct (P, fig. 4-4).

In case of steering of the machine, spoo! (2) is posi-
tioned as in detail (a). This position is maintained by
the return spring and by the oil coming from duct
(LS).

Duct {LS) is connected o the steering valve and the
pressure is directly proportional to the steering speed.
If the steering is gradually zeroed (detail b), the pres-
sure in the steering valve decreases, as well as in
duct (LS).

Being, under these conditions, the delivery pressure
at the steering valve (duct CF}, spool {2) moves and
compresses the return spring, ireeing, gradually, the
delivery to control valve (EF).

In detail {C) the position of the spool in the equip-
ment only operation mode (boom and bucket} with-
out the intervention of the steering is represented.

Check valve (1) is closed due to the lack of flow fo-
ward the steering valve, keeping it pressurised. This
condition is maintained for a few seconds, due to the
dynamic losses inside the steering valive, where an
alternating closing and opening movement of the
feeding duct (CF) results.

The two restrictions (8, and S,), by creating a pres-
sure differential after them, allow a gradual move-
ment of spool (2) during the various phases of
operation,

Pressurised oil

M Discharge oil

V272 Static oil

1

LN

Ls gy -7 T
17/{2' .'l“[._-.

LI

Fig. 44  Operational phases of the main priority vaive

a. Delivery phase of the whole ftow to the steering valve - b. Delivery phase at the same time to the steering valve and
equipment control valve - ¢. Complete cut-off of the steering valve and totai flow to the control valve - $, and S,. Restrictions -
1. Check valve - LS. To steering valve - EF. To equiprment control valve - CF. To steering valve and (optional) to secondary
priority valve - P. From hydraulic pump - 2. Spool.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4.3 STEERING VALVE (ORBITROL)

The orbitrot consists of the control vaive and the ro-
tor set. The control valve is a rotary valve which
changes the alignment of cil passages by its rota-
tion, thus actuating the steering cylinders. The rotor
set is located under the control valve.

Usually it acts as an hydraulic motor performing
metering functions. in case of emergency, it is used
as a manual pump acting as a manual steering unit
{without hydraulic power).

3
| (__,_______4
) g
g
e
1 L .
2=

L
5 O —pmeess—( 7

PP

Fig. 4-5  Steering valve

1. Valves block - 2. Steering valve - 3. To main and secondary priority valve {unit with emergency steering unit) - 4. To
reservoir - 5. From purnp - 6. To left steering cylinder - 7. To right steering cylinder - 8. To main and secondary priority vaive

(unit with emergency steering unit).

R

{ iy il

|
sismnill

1 osSPL520LS
[

Fig. 46  Hydraulic diagram

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4.3.1 STEERING VALVE
Removal

Drain the hydraulic oii from the reservoir, steer com-
pletely to the right and to the left, to reach the area
under the cab. Tag and disconnect the oif pipes from
valves block (2). From the inside of the cab, remove
the steering column cover, so that it is possible to
reach the steering valve securing screws, then, re-
move the four screws (5). Remove the steering valve
complete with valves block.

The steering valve is complete with vaives block (2)
fianged on the steering valve.

It is recommended that the sections of the steering
valve are marked, to re-assemble them in the same
position.

Remove the securing screws and extract valves block
(2) fromn the steering valve (1, fig. 4-7).

[E>6

Fig. 47  Steering column complete with steering valve

1. Steering valve - 2. Valves block - 3. Steering column - 4. Steering wheel - 5, Steering valve securing screws - 6. Valves

block securing screws.

Notes -[i> GE 3.5 daNm
B> 0¢y—1 35-45daNm

2 daNm

B> A
[ 2 —

6.5 daNm = 0.5

Carefully read personal and rmachine SAFETY PRECAUTIONS (at the beginning of this manual)
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Fig.4-8 Components of steering valve

1. Dust seal - 2. Steering valve bady - 3. Check valve bali - 4. Threaded bush - 5. Seal - 6. Parts of thrust bearing -
7. Ring - 8. Rotor set - 9. Sleeve (11} return springs - 10, Sieeve (11) and shaft (12} drive pin - 11, Valve seat sleeve -
12. Rotor (17) drive shaft - 13. O-ring - 14. intermediate plate - 15. O-ring - 16. Thrust plate - 17. Rotor set - 18, O-ring -
18. Rotor (17) fixed ring - 20. O-ring - 21. Cover - 22. Washers - 23. Screw with pin - 24. Cover {21} securing screws -
25. Pressure relief vaive.

Carefully read persona! and machine SAFETY PRECAUTIONS (at the beginning of this manual;
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STEERING SYSTEM

Disassembly

Remove piugs {8) from the valves block and remove
the safety, anti-shock and anti cavitation multiple
valves (5).

Always from the block, extract check vaives (8).

Clean thoroughly all the components and check that
the siiding surfaces are free from scratches.

Lubricate the components.

Reassemble the components, reversing the disas-
sembly sequence, referring to fig. 4-9.

Replace the O-rings.

|

Fig. 49 Components of the valves block

1 and 2. O-rings - 3. Dowel - 4. Securing screws - 5. Multiple safety valves - 6. Springs - 7. O-ring - 8. Plugs - 9. Check

valves - 10. Valves body.

Note- P> (A1 3.7-43daNm

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)

I

[
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Disassembly of steering valve

Loosen the securing screws (24, fig. 4-8) and remove
cover (21).

Remove fixed ring (19) complete with inner rotor (17).
Extract spacer (16) and O-ring {15).
Remove intermediate plate (14) and O-ring (13).

Loosen threaded bush {4) and extract ball (3) of the
check valve.

To extract the springs, it is necessary to extract par-
tially the rotor valve of the sieeve, removing flat
springs (9), extract the vaive pushing it cutthe sleeve,
rotating it slowly, to facilitate the operation.

Inspect thoroughly all compenents.

Check that the sliding surtaces are free from
scratches and deformations,

Replace all damaged components.

Replace all seals and, possibly, the flat springs as
well.

It is important that the reassembly of the steering
valve compenents is performed in totaily clean con-
ditions.

Lubricate freely all components with hydraulic oil.
Check that all ducts are free from cloggings.

Extract sleeve (11} complete with rotor valve (8).
Extract thrust bearing (6) and the return sleeve spring
retaining ring.

Separate the rotor valve from the sleeve, puiling out
drive pin (10).

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Reassembly of steering valve
Position the seal on the steering valve body.

Reassemble rotor valve (8} into sleeve (11) rotating
it slowly during the operatian.

Align the spring passing boring and insert the springs
inside the sleeve and the rotor valve.

NOTE - In case a tool is required to install the springs,
obtain it from a socket wrench that can be adapted
to the seat.

The long portion of the wrench must be groovedto a
depth of about 13 mm and a width of 3.2 mm.

Center the springs mounted correctly to position them
flat with the outside diameter of the sleeve.

Insert the spring retaining ring (7).
Install the sleeve/rotor valve drive pin (10}).
Install thrust bearing (6).

Insert the sleeve assembly into the steering valve
body, ensuring that the matching parts rotate freely.

NOTE - During the installation of sleeve (11) into the
steering valve body, make sura that the drive pin stays
horizontal.

Insert ball (3, fig. 4-8) into its seat on the body and
tighten threaded bush (4).

To facilitate the operations to follow, prior to the in-
stallation of the drive shaft, mark it with a sign paral-
lel to the pin greove.

Install the drive shaft, checking that the spline enters
the pin.

NOTE - Mark (B) on the shaft must be parallel (C}
with the drive pin and the valves block securing sur-
face (Dj}.

Position intermediate plate (14, fig. 4-8) and shim
ring (16) with the relevant O-Rings.

Install fixed ring (19) complete with rotor (17).

NOTE - Ensure that the two spaces of the rotor as
indicated in the figure, are parallel (A) with the sign
(B) previously made on the shaft, thus with drive pin
(C) and valve bloc mounting surface (D).

Install the cover, checking that the marks made prior
to the disassembly match.

Instali the assembly, tightening the screws to a torque
of 3.5 daNm, following the sequence specified in
fig. 4-10.

Install the valves block assembly, tightening the se-
curing screws to a torgque of 6.5 daNm.

Fig. 4-10 Timing of the steering valve

A - B - C - D. Surtaces that must result parallel among themselves, during the reassembly.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4.3.2 MAIN PRIORITY VALVE

The priority valve is combined with the steering valve
to create a “load sensing” system distributing the flow
of the main pump to the steering and equipment sys-

fems.

—

Fig. 4-11  Diagram af main priority valve

P-

LS:
EF:
CF:
PP:

PUMP {from main pump)

LOAD SENSING {from Orbitroi)

MAIN CIRCUIT (to equipment control valve)
STEERING CIRCUTT {to steering valve)
PILOT PRESSURE (from Orbitrol}

Setting = 10 bar

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Removal

The valve is mounted on the frame on the left side of
the machine, under the cab.

Drain the hydraulic oil from the reservoir, tagging the
oil hoses before disconnecting them. Loosen the se-
curing screws and remove the valve.

Disassembly

To disassembie the priority valve, perform the fol-
iowing operations:

1) loosen plug (1, fig. 4-12) and the relevant O-ring
(2) from port (PP);

2} loosen plug {6} and the relevant O-ring (2) from
port (LS) and extract spring (5};

3) extract spoo! (3) using a nylon rod, pushing from
the opposite side of the valve.

> 1

Fig. 4-12 Main pricrity valve

1. Plug - 2. O-ring - 3. Spool - 4. Valve body - 5. Spring - 6. Plug with orifice.

> m 6 daNm

Reassembly and installation

The reassembly and the installation is performed by
reversing the sequence of operations above,
Tighten the components to the prescribed torgue, as
indicated in fig. 4-12.

4.3.3 SECONDARY PRIORITY VALVE (OP-
TIONAL)

The secondary priority valve is like the main priority
valve, but has a different “stand-by” pressure of 4
bar, and it is mounted on the frame, on the right side
under the cab.

The removal/disassembly/reassembly and installa-
tion operations are the same as for the main priority
valve.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4.3.4 CUSHION VALVE

At the beginning and at the end of the rotation of the
steering wheel, a quick surge of the oil pressure in
the steering cylinder circuit occurs. The cushion valve
discharges this pressure temporarily into the retumn
circuit to the hydraulic oil reservoir, to ensure a
smooth steering action.

Disassembly

The valve is located on the left side of the rear frame.
Proceed as follows:

- discharge the oil from the equipment reservoir;

- disconnect the cil pipes;

- loosen the valve securing parts and remove it.
To disassemble the valve, it is enough to loosen
plugs (1, fig. 4-13) and to pull-out the components
shown in the figure;

- wash and clean all the compeonents with a non flam-
mable, non toxic detergent solution;

- check that the plungers are free from scratches
and that they can slide freely in their seats.

Reassembie the components, reversing the disas-
sembly sequence, making sure that the Q-rings are
replaced with new ones.

After the installation of the valve on the machine,
check that no leakages occur.

@y

1<

2

5
ey,

> 1

%

4

Fig. 4-13 Components of cushion valve

1. Plug - 2. O-ring - 3. Piunger - 4. Spring - 5. Retaining ring - 6. Valve body.

> g1 45-55daNm

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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4.3.5 STEERING CYLINDERS Removal
The two double acting steering cylinders, with a rod Proceed as follows:
and sleeve, are mounted, respectively, to the front
and rear module of the frame. -"drain the oil from the equipment reservoir,
- disconnect the Gil pipes;
The steering action of the loader is obtained by push- - from the rod side, loosen the screw securing the
ing out or retracting the rod. retaining plate and extract the pin;
- disconnect the pin greasing pipe of the pivot pin
Specifications: trom the left cylinder;
Inner diameter of sleeve ................ccoooneeee.. 60 mm - from the sleeve side, loosen the retaining plate se-
Diameterof rod ... 35 mm curing screw and extract the pin.
Cylinder stroke .......cccccoeviiiiiie e, 395+ 2 mm - remove the cylinder assembly.

2

10 11 12 <G
\\ / \\ l] // V/
|
I 1

13 <3|

Inner section '
I . . o . - ]

ﬁELL['— 1z 16

(@)
\

17

Fig. 414 Components of the steering cylinder
1. Cylinder sleeve - 2. O-ring - 3. Back-up ring - 4. O-ring - 5. Mud scraper seal - 6. Bush - 7. Sealing ring - 8. Cylinder rod-

9. Cylinder sleeve - 10. Piston seal - 11. O-ring - 12. Piston - 13. Locking screw - 14. Steel ball - 15. Pivoting bush -
16. Snap ring - 17. Pressure pick-up plug.

Notes- [ (4] 31daNm (MB5x2) B> o7daNmMsx1)
B> (o] 40daNmM24x1.5)

Carelully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Disassembly and reassembly

Loosen front sleeve (1) and puli-out rod (8) compiete
with piston (12).

Remove the screw locking the piston and loosen it.

If the ball joint shows an excessive play, replace it as
follows:

- remove snap rings (16);

- using a punch or a press, extract bush (15) from
its seat, taking care that the outer side of the bush
only is pushed.

Check that the rod is free from imperfections, such
as dents, burrs, or wear.

Check, using a ruler or by positioning it on a flat sur-
face, that the rod is not bent.

Inspect the inside of the cylinder, to verify if scraiches
or wear require its replacement.

Replace all damaged parts.

Reassemble the cylinders, reversing the disassem-
bly procedures, considering the following items:

'

lubricate adequately the components;

install new seals, ensuring a proper installation and
correct position;

tighten the piston to torque <"];

tighten screw (13) to torque <3| and stake;
tighten front sleeve (1) to torque ﬁ .

Installation

Install the cylinder on the machine, reversing the re-
moval procedure.

Check that after stariing the engine and after sev-
eral movements of the steering, the cylinder rod does
not show oil leakages.

Handle ali components with great atiention. Do not
place hands and fingers between components. Wear
glasses, gloves and safety shoes.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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4.3.6 MULTIPLE CHECK VALVE (for emergency steering)

pricrity vaive

To secondary \

RESERVOIR

RESERVOIR

To secondary
priority valve

PUMP

DIAGRAM OF POWER STEERING

Fig. 4-15 Multipie check valve

The valve is located on the right side of the machine under the cab.

Carefulty reac personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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5.1 LOAD HANDLING SYSTEM

The load handling system is operated by hydraulic The linkage employed for the loading system is a
cylinders and is used to dig, load and unload, and Z-shape type which is simpler in design and produces
transport loads. more poweriut bucket break-out force than the duplex

or other types.

BUCKET CYLINDER

BUCKET LEVELER

BELLCRANK

Fig. 5-1

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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5.2 BOOM, BELLCRANK AND BUCKET 5.2.1 GENERAL DESCRIPTION

The load handling system consists of booms,

J W110 | W130 belicrank, pushrod, bucket, bucket cylinder, boom

! cylinders, and pins. The bucket leveler helps provide

- Linkage Z Z efficient load handling operation. Alt connecting pins
— of the lpad handling system have dust seals to

- Bucket capacity m? m? prevent the entrance of water, mud or dust into the
Heaped 1.6 1.9 system. The three connecting pins of the bucket are
Struck 1.3 1.6 provided with "O-rings”. All the connecting pins are

secured with lock bolts,
- Bucket automatic

leveller

- Boom kick-out

- Weight Kg Kg
Booms 575 781
Bellcrank 117 132
Pushrod 3 35
Bucket J 605 750

Carefully read personal and machina SAFETY PRECAUTIONS (at the beginning of this manual}
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—

Tt

Boom and frame pivot section

o\
EJE

Bucket pivot section

12 <3

Fig. 5-2 Booms, bellerank and bucket

Notes - [> m All pins, bushes and hubs: grease (apply before mounting the pins)

b Install the mud scrapers with the lip toward the outside

L

BUCKET CYLINDER
BELLCRANK
PUSHROD

BOOM

BUCKET

SoeN

FRONT FRAME
SPACER

BOOM CYLINDER
PIN

GREASE FITTING

1.
12.
13.
14,

BUSHING
DUST SEAL
O-RING
LOCK BOLT

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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5.22 BUCKET

The general purpose bucket with a bolt-on reversible
cutting edge (DEB) is standard. The light-materiat
bucket with welded cutting edge and the general-
purpose bucket with bolt-on teeth are optionally
available.

The bucket should be selected with due care,
considering the condition of job sites, the nature of
loads to be handled, and the operating conditions. A
wrong bucket will cause an inefficient operation and
may cause the malfunction of the load handling
system as well.

General-purpose bucket with bolted reversible
cutting edge, DEB

Fig. 5-3

Note - [> m Tightening torque 10.5 daNm

General-purpose bucket with bolt-on teeth

Fig. 5-4

Note - [{> Gt:] Tightening torque 10.5 daNm

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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5.2.3 BUCKET LEVELER

With the control lever put in Roll-back after dumping
the bucket, the bucket leveler automatically returns
the control lever to neutral when the bucket is put in
horizontal position.

Operation

As the bucket is rolied back, the bucket cylinder piston
rod extends enough to let the leveler plate ieave the
sensing surface of the proximity switch (thus opening
the electric circuit).

The proximity switch is connected to the solengid

detent coil of the control vaive bucket section. The
scolenoid detent is thus released to let the control fever
retumn to neutral, stopping the roliing back operation
of the bucket.

Note - The bucket spool is a solencid detent
mechanism. When the bucket is rolled back beyond
the horizontal line, no further electricity will flow to
the solencid detent coil so that the control lever detent
mechanism won't work.

Wiring

Fig. 5-5  Bucket leveler

1. BRACKET

2. LEVELER BAR

2. PROXIMITY SWITCH

4. BRACKET
5. BUCKET CYLINDER
6. CONTROL VALVE

Carefully read persanal and machine SAFETY PRECAUTIONS (at the beginning of this manual;
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5.2.4 BOOM KICKOUT (optional)

The boom kickout device stops the booms at a preset
height during the lifting phase. With the control lever
in RAISE position, the boom kickout device
automatically returns the control lever into neutral
when the booms are raised to a preset height, thus
stopping the lifting operation of the booms.

Operation

1. When the booms are raised to a preset height,
the level plate fitted to the boom leaves the

sensing surface of the proximity switch {thus
opening the electric circuit).

2. The proximity switch is connected to the sotencid
detent coil of the control valve boom section. The
solenoid detent is thus released to let the control
lever return to neutral, stopping the lifting
operation of the booms.

Note - The control valve of loaders equipped with
the boom kickout device differs from that of the
standard loaders.

Fig. 56 Boom kickout device

PROXIMITY SWITCH
BRACKET

TAPPED PLATE
LEVEL PLATE

bl o o

WIRING
CONTROL VALVE
BOOM

FRONT FRAME

[+ T - 4

Caretully read personal and machine SAFETY PRECAUTIONS (at the baginning of this manual)
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5.3 FRAME PIVOT PINS

4 3<7| 5

B> [

S— Y

Sectional view
Upper pivot point

13 o
\}ﬂl

Sectional view
Lower pivot point

Fig. 5-7 Frame pivot points

Notes - D Q: Tightening torque 56 daNm
[D tl Tightening torque 3.5 daNm

SPECIFICATIONS OF PINS
Diameter of upper pivot pin 58.981 + 60.000
**  Diameter of lower pivot pin 74.966 + 74.985

BUSH

SNAP RING

BUSH

UPPER PIVOT PINDIA. 60 *
SECURING SCREW M12X25
GREASE NIPPLE

NUT (apply LOCTITE 262)
SEAL

S e

10.
11,
12,
13.
14.
15.

@ Threaded area: Loctite 262
B> Q Inner surface

{prior to installation)

BUSH

COLLAR

SCREW M24X2X185

COLLAR

LOWER PIVOT PIN DIAM. 75 **
SCREW M10X80

SHIMS

Carefully read persona! and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.1 GENERAL DESCRIPTION

The equipment hydraulic system receives hydraulic
power by the main pump and, through a control valve,
directs the oil fiow to the functions required to actu-
ate the equipment.

The hydraulic system is composed of: main pump,
control valve, wires and control valve control, cil res-
ervoir and hydraulic pipes.

Control valve lever

Control cables

Bucket tilt
cylinder

Main hydraulic
circuit

Priority valve

Qil reservoir

Boom left cylinder

Fig. 6-1 Equipment hydraulic system

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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6.2 OIL CIRCUIT

The hydraulic system of the loader is composed of
the equipment hydraulic system and the steering
hydraulic system.

For the steering hydraulic system, please refer to sec-
tion “4 - STEERING SYSTEM".

6.2.1 EQUIPMENT HYDRAULIC CIRCUIT

The oil sucked from the hydraulic oil reservoir, by
the main pump, is delivered to the priority valve from
which two circuits divert: equipment hydraulic circuit
and steering hydraulic circuit.

The oil required by the equipment hydraulic circuit is
delivered to the control vaive. When the control valve
is in neutral, the oii goes through it and returns 1o the
hydraulic oil reservoir. With the control valve in con-
trol position, the oil goes through the ports epen by
the spools and reaches the cylinders.

The oil discharged by the cylinders returns to the
control valve that in turn directs it to the return filter.

Carefuily read personal and maching SAFETY PRECAUTIONS (at ihe beginning of this manual)
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Fig. 6-2b GENERAL DIAGRAM OF EQUIPMENT HYDRAULIC SYSTEM (3 SPOOL-PILOTED CONTROL)

i
o W
z
[#] -
«f |
Wm @ x |
7 = = !
& ( o & w !
o Da =3 ] = i
=0 : 2 & 3 @ |
T Qo 2 we < > !
Um ¢ G EW [ %l
- ME g RE = g
[/} ] | 4 L H
o w - o =w > i o
«Z Sa u W C _M“ H WWﬁ u. a 1o
w T £ B $4q Y > g Poug
]
5E g —¢ E& 3, = | 23
i W - 2 ¢ [S3) ¥5
d 3 gz G2
[=3 w = =1 {1
m IQHO..[ aa N _
) 53 .
h. < zal [~ e , _
> uz |
£ & ”
S — m
[TV} g
e |
........................... R = '
i hd 3 S g & — 1
g || peyTyr x O B X o
z | Lo 3 e 9 2 |
& i ! . L1 ﬁ
w i | ! = ]
e b f L |
o | ' =
w > r H : .m
» g H 8 i | ~ w
o3 . P 1 i
ul 1 ) 1 ' —— -
R . W v g
g8 TRl " ‘ ) ;
B 3o ! 9
9 wa ! =
&5 ” - =
= ! ; >
1 e H v <
mw ' E
3 _ E °
a3 : E |
“ 255 a1
s RRRRRIEE N EERRLEELTREE ' fzd < [
g ' i bt I e ok m“
] | : I . SV A SO, R
] j \ I '
w u 7 L e :
¥ ! i b : !
< e : T i R ,M ...................... -
- | : ; :
| m | : _ n
=<3 : : : ! I
= i . — | [
] 1 ! i ]
. ; " ;
1 . | , .
! : £ ¢
1 H u J
> -y : . P
r ¥ =Y Y 5
D L e — “ _
1 ’ ! 1
i | i 1
H I S e immaaaaa I
2 ' ‘ r 1
& ; : “ .
m ; : | i
& ' o -
3 : " £ £
r ' !
=1 ! ;
g P ! > iy /
g : ' 2 € t
: " > g !
: o 3 L ! ,
i ] - W j !
: T k] b ! ,
: g n f ‘ s
u . o © ' P
) ™ [ 1 H '
1 o | | 1
2 ! a 2 b h o
= : i gl : : Do
g : L) L : i P
z : 9 ‘ ‘ Vo
T : g :
w ' o
B O = - + .
- : ; = _
- = 1
“ : — SE DN .
g EL < w ¢ ﬂ A& P
g _D_ |
Co
e ! = H oo g Y o
L] Ll .Olr Lo
o ol |9 » ! o T
' I ]
™ - 1:1 [ o
N R &R g BTz o
u.L .| : vUA H o
_ : = .
i '
! i

B T T T DI e mmmm e e ———— I U 1

CUSHION VALVE

STEERING
CYLINDERS
BCGOMS

L.T.S. VALVE

P O )

EV2



W110-W130

EQUIPMENT HYDRAULIC SYSTEM 6-3

6.3 HYDRAULIC SYSTEM PUMP

The control circuit of the hydraulic cylinders is pow-
ered by a double hydraulic pump.

One section of the pump feeds, through the main
priority valve, the steering system and the equipment
system. The other section powers the brakes sys-
tem and the pilot valve (variant).

The steering system has priority, thus it receive ol
first. if the steering is not used, the main priority vaive

diverts the oil to the equipment system. The pump
sucks oil from the hydraulic reservoir and sends it,
when the steering system is not used, to the equip-
ment contro! valve. The pressure established in the
delivery circuit is proportional to the performance
requested and it is, in any case, limited by the relief
valve, This valve, set at 210 bar, regulates the maxi-
mum pressure of the system, discharging the excess
pressure.

4

Fig.6-3  Installation of pump on transmission-converter group

A. from HYDRAULIC OIL RESERVOIR 2. PUMP DRIVE SLEEVE

B. from PRIORITY VALVE 3. PUMP DRIVE SLEEVE

1. EQUIPMENT PUMP 4. TORQUE CONVERTER

I

i Equipment - steering section
Designation: ......c.cccoveeeveenereerniscenens ST OU UV P POV Kayaba KFP5171
Y.ttt et et ceeeeeee e e e n bt ss bt ereeeee e ee b e RE e et s e as £ e E e et e eabs £k n e e bR e e ARt e eA ke enssnasesimbeerenesaneeeantenteenrns gear
D 1T O S OO SO S U URRS gear
Flow rate at Nominal SPeed: ..o e ceres e e e 165 ltr/min (43.5 USGal)
MEXAMLIT PrESSUTIB. ... .oiieiieiieieeeretesat et e s st assr e saasase e seeeereeeasba s sane soat et sesmsermnmanssasatennnassnsssonanant 210 bar
Engine/pump speed ratior .o e e 0.9875: 1 (W130: 0.944 : 1)

Brakes (and pilot valve} section

DIESIGNALION:T 1o itetieeieiee e ccte e e oo e e s e na e s ne s e s e b e e Kayaba KP1011CBG
7 o= S S OO PP P U gear
D IV . et teet et oottt eeetter et at e et aRE e SRR b eet e e e tas s e neteeeabeesararaetenee£aRAeeaaheneeans e aatae s e beae snaaensennten gear

i Flow rate at nominal speed: ... 26 ltr/min (6.8 USGal)

E MAXIITIUMY PIESSUIE. L. .o.ooieveoesoeoetetse e maees s eeeeeeeees o ramsam e s e st st emaee s ess e ansssasaassesessransenrsnnrnsanieee 30 bar

I Engine/pump speed ratio ... 0.9875: 1 (W130: 0.944 : 1)

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)




6-4 EQUIPMENT HYDRAULIC SYSTEM

W110-W130

15

-

Section A- A SectionB-B

Fig. 64  Equipment/steering pump sections
Note- > 01 13210137 daNm

> 66— 42t046daNm
1. [INTERMEDIATE PLATE 10. DOWEL 18. WASHER
2, DRIVING GEAR 11. O-RING 20. O-RING
3. DRIVEN GEAR 12. SEAL 21. O-RING
4. MOUNTING FLANGE 13. ELASTIC RING 22. SCREW
5. CLOSING PLATE 14. WASHER 23. SCREW
6. PLATE 15. ADAPTER 24. WASHER
7. SEAL 16. COUPLING SLEEVE 25. 1D PLATE
8. BACK-UP RING 17. ELASTIC RING 26. BRAKES PUMP
9. PLATE 18. SCREW

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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] 0 0

@@@

\J UV

i

Section A- A SectionB-B
Fig. 6-5 Brakes pump section
Note- [T> Py "] 341039 daNm
1. INTERMEDIATE PLATE 6. PLATE 11. O-RING
2. MOUNTING FLANGE 7. PLATE 12. DOWEL
3. CLOSING PLATE 8. SEAL 13. SEAL
4. DRIVING GEAR 9. SEAL 14. SCREW
5. DRIVEN GEAR 10. SEAL 15. SNAP RING

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.3.1 INSPECTION AND REPAIR OF EQUIPMENT -
STEERING PUMP

When disassembiing, mark all components so that
they can be re-installed in the correct position.
After cleaning each individual item, inspect all the
parts of the pump.

1) Gear plate

One of the methods to obtain a better volumetric
efficiency of a gear pump is a design allowing the
end of the teeth stay in contact with the inner wall
of the chamber containing the gear itself.
Cansequently, once the pump starts running,
marks left by the gear teeth are shown around
the suction port {fig. 6-6)

The contact mark is normal as ong as it is less
than 1/2 the inner circumterence of the gear cav-
ity.

Dimension a of the mark depth (fig. -7} is nor-
mal if it as about 0.5 mm (00196 in). When di-
mension a exceeds 0.15 mm (0.00589 in) also
the shaft and bearings can wear out. Thus, these
items as well, must be thoroughiy checked.

If ais = 0.15 mm (0.00588 in}, replace the pump
with & new one.

Suction
chamber

Contact
mark

|

Suction
chamber

Contact
mark

Fig. 6-7  Dimension of mark depth

2) Driving and driven gear

In case the shaft or the gear surface shows
roughness felt by running a finger nail, or in case
the surface of the teeth shows excessive wear
zones, it is necessary to replace the item.

If the shaft diameter d is less than 31.627 mm
(1.2451 in}, replace the set of gears with a new
one.

Fig.6-6  Gear intermediate plate

Fig. 6-8

Garefully read persanal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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3) Pressure plate (9, fig. 6-4)

As shown in fig. 6-9, the pressure plate, under

normal conditions, shows smoocthed irregularities

on the copper alloy side of the surface touching

the gear.

If during the disassembly operation, the following

situation is found, replace the part with a new one:

- In case the level of roughness found shows
several scratches that can be felt by a finger
nail.

Suction side

Fig. 6-9  Irregolarita sulle piastre

4) Mounting flange (4) and covering plate (5)
{fig. 6-4)
Regarding the mounting flange and the cover
plate, check to find out if there is an eventual wear
in the bearing zone {fig. 6-10).
If the teflon film is worn-out and the red surface of
the copper base metal is showing for an arciarger
than 150° along the inner circumference of the
bearings, change the part.

rd
Suction side

irregularities

Sliding
bearing

Discharge
side

Fig. 6-10 Irregularities on the bearings

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuat)

e -
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6.4 EQUIPMENT CONTROL VALVE

3 SPOOL (MECHANICAL)
EQUIPMENT CONTROL VALVE
MOTBL ettt et et er et ene KVS-120H-3MD
TYDP@: oL R et ettt e e enas series - 3 control spools
Sequence of spools:....................... e et et AUXILIARY -» BUCKET - BOOM - T
Setting of MAIN VBIVE: ...t st e e et et s s p et s et e 210 bar
Setting of safety and anti cavitation valve (A2): ... e en e 120 bar
Setting of safety and anti cavitation valve (A1 -B1-B2-B3) ....ccoocvvieeeieeirceereeeerne e 230t 5 bar
FIOW TAEE: ..ottt ettt et e e v e et s ereneme e 120 ltr/min (31.7 US Gal}
LA =1+ ) O O OSSOSO 27 Kg (59.5 Ibs)

3 SPOOL (PILOTED} - VARIANT

EQUIPMENT CONTROL VALVE
MOBIL ettt et ettt ae e sre et nee KVS-120H -3
L LSOO SO In series - 3 hydraulically piloted control spools
Sequence Of SPOOIS: ..o e AUXILIARY — BUCKET - BOOM —» T
Setting of main valve: ........... et eeseerieEesatoeeereeesianeeTaassiheiasseaesbeeeneiteeneerngeeeeeteRinentenanrreratantenian 210 bar
Setting of safety and anti cavitation valve (A2): ... s e 120 bar
Setting of safety and anti cavitation valve (A1-B1-B2-B3): ........cceoociceee e, 230+ 5 bar
FIOW FAEE: Lottt cer it rera s sresesense ettt s e st s s et cnennens 120 Itr/min (31.7 US Gal)
BT =T o) oSSR 27 kg (59.5 Ibs)

L

6.4.1 GENERAL DESCRIPTION

The multiple body control valve with 3 control spools,
one of which optional, is composed of an intake and
outlet section and sections for the equipment control
spools. The oil ducts inside the control valve are of a
series type.

Note - For the removal - instailation of the control
valve from the machine, please refer to Fig. 6-15.

1} Pressure rejief valve

The control valve is equipped with a pressure re-
lief valve protecting the entire equipment hydrau-
lic system, limiting the max. operating pressure
at 210 bar.

2) Safety and anticavitation valves on actuators

These valves protect the single circuits from sud-
den pressute picks due to mechanical shocks on
the equipment and are mounted on the single
spools of the control valve.

The aux., bucket and boom cylinders ports, are
equipped with safety valves discharging the ex-
cess oil pressure, when the cylinders are involved
by considerable loads, so that a pressure pick,
higher than the pre-established value, is gener-
ated, thus protecting the cylinders and the pipes.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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3) Stopping devices
Two devices, electrically powerad af 24 volt D.C
operate 10 keep the boom spool in the raise posi-
tion and the bucket spool in the bucket roll-in po-

sition.
DESCRIPTION OF FUNCTIONS
MECHANICAL CONTROL VALVE KVS 120H - 3MD
FUNCTION BPOOL No| SPOOL MOV. STROKE | TYPE OF DETENT ACTL(;?‘TISNP%S(ERCE RE ON SNPGOSERCE
AUXILIARY FUNCTION INFOUT +8MM NONE 170 - 200 N —
P »B)
P =A)
BUCKET ROLLAIN 2 N B MM ELECTRIC 108 -12T N 147 - 245 N
P-B)
BUCKET TILT 2 ouT 8 MM NONE 108-127 N —
PoA)
BOOM RAISE 3 IN 8 MM ELECTRIC 113-146N 145 -316 N
P>B)
800M LOWERING 3 ouT 8 MM NONE 113-146 N —
P-A
FLOAT 3 ouT 16 MM MECHANICAL — 147 -204 N
P PF 3/4 JIS O-RING TYPE
T PF 1 JS O-RING TYPE

PORTS (DIMENSIONS AND TYPE) A1 B1 PF 3/4JiS O-RING TYPE
A2 B2 PF 3/4JiSO-RINGTYPE
A2 B2z PF 1JISO-RINGTYPE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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[3>1
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N
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Series circuit

Spool stroke (mm - in)

W110-W130

LU e
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ax B + : - 1 Ft "
™~ o E 1]
Z. YT .,.HF., i K ' ' VaaN | e N :
Lf BOOMS  BUCKET  AUX
™~ 235 Bar | 235 Bar l
1 !
! i
proser—t | 1
[ X
PP P T
Fig.6-11 3 spool equipment controi valve (mechanical control}

Note- [I> A1 [2 points]: 6.6 daNm (48 ft-lbs)

[Z> g1 10.3daNm (745 ft-tbs)

SAFETY & ANTI CAVITATION VALVE {235 bar}
SAFETY & ANTI CAVITATION VALVE (235 bar}
SAFETY & ANTI CAVITATION VALVE (235 bar}
PRESSURE RELIEF VALVE (210 bar;
QUTLET SECTION

B> G5 (6 points] 7.8+ 8.8 daNm (57 « 64 ft-ibs)

BOOMS SPOOL SECTION
BUCKET SPOOL SECTION
SAFETY & ANT! CAVITATION VALVE {120 bar}
SAFETY & ANTI CAVITATION VALVE (235 bar)

. INLET SECTION

Carefully read personal ang machine SAFETY PRECAUTIONS {at the beginning of this manual)
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Fig. 6-12 Configuration of "Bucket” section of control valve {mechanical)

1. SPOCL 5. COVER 9. SOLENOID ASSEMBLY
2. MUD SCRAPER 6. SPRING 10. CHECK VALVE SPRING
3. SEAL 7. PIN 11. CHECK VALVE

4. CONTROL VALVE BODY 8. PLATE

=

Fig. 6-13 Configuration of "Booms” section of control valve (mechanical)

1. SPOCL 6. SPOOL STOP PIN 10. SCREW

2. MUD SCRAPER 7. SPRING 11. PLATE

3. SEAL 8. COVER 12. CHECK VALVE
4. CONTROL VALVE BODY 9. SOLENOID SPRING

5. SPRING ASSEMBLY 13. CHECK VALVE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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5 ® 7
4 O °
5 TS "
0 O 10

12 11

Fig. 6-14 Configuration of "Aux.” section of control valve (mechanical)

1. SPOOL THREADED END 7. SPRING COVER SECURING SCREW
2. CHECK VALVE SPRING 8. Cup

3. CHECK VALVE 8. SPACER SCREW

4. WASHER 10. COVER

5. SPOOL 11. SPRING

6. CONTROL VALVE BODY 12. SPOOL SEAL

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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ey

Fig. 6-15 3 spool equipment contro! valve (piloted control)

Note- [I> (A~ (2 points]: 6.6 daNm (48 ft-lbs)
> 3~""7 10.3 daNm (74.5 ft-ibs)

SAFETY & ANTI CAVITATION VALVE {235 bar)
BOOMS SPOOL SECTION

BUCKET SPOOL SECTICN

SAFETY & ANTI CAVITATION VALVE (235 bar)
AUXILIARY SPOOCL SECTION

mopwN

B> 41 (4points} 7.8 + 8.8 daNm (57 + 64 ft-Ibs)

PRESSURE RELIEF VALVE (210 bar)
QUTLET SECTION

SAFETY & ANT! CAVITATION VALVE (120 bar)
INLET SECTION .

©-o N>

Carefully read perscnal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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W)

s s S 1
INANA
78010/, 11 12 13

Fig. 6-16 Configuration of "Bucket" section of control valve (piloted)

CHECK VALVE SPRING

1. 5. FRONY COVER 11. CUP
2. CHECK VALVE 7. REAR COVER 12. O-RING
3. COVERSECURING SCREW 8. CUP 13. COVER SECURING SCREW
4. CONTAOL VALVE BODY . SPACER SCREW
5. SPOOL 10. SPRING
A
]
4
3 O s
O\ Q. °
T g
h o MR =S
T p 7 K - = Ik
2 r E— | r -y,
/ / / %L < °
7 /8 9 /10 /11 12 13

fig. 617 Configuration of "Booms" section of control valve (piloted)

1. CHECK VALVE SPRING 6. FRONT COVER 11. CUP

2. CHECK VALVE 7. REAR COVER 12. O-RING

3. COVER SECURING SCREW 8. CUP 13, COVER SECURING SCREW
4. CONTROL VALVE BODY 9. SPACER SCREW '

5. SPOOL 10. SPRING

Carefully read personal and maghine SAFETY PRECAUTIONS (at the beginning of this manuaf}
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5
6
13
Fig. 6-18 Configuration of "Auxiliary” section of control valve {piloted)
1. CHECK VALVE SPRING 6. FRONT COVER 11. CUP
2. CHECK VALVE 7. REAR COVER 12. O-RING
3. COVER SECURING SCREW 8. CUpP 13. GCOVER SECURING SCREW
4. CONTROL VALVE BODY 9, SPACER SCREW
5. SPOOL 10. SPRING

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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6.4.2 OPERATION OF CONTROL VALVE

When a control lever is actuated, the movement of
the spools changes the oil fiow inside the control valve
so that pressurised oil coming from the priority valve
is, as required, sent to the bucket cylinder and the
booms cylinders.

The booms "Float” and "max. raise” position and the
bucket "Roll-in® position have holding devices, in the
mechanical control version, operating automatically,
holding the spool in detent position, thus preventing
it from returning into neutral position, when the
operator releases the equipment control lever. The
control lever returns automatically to neutral from all
the other equipment positions, besides the "Float”,
“max. raise" and "Roii-in" positions. In piloted version
control valveg, on the other hand, the spocl detent
devices are located in the equipment pilot vaive.
These devices allow, when required, maintaining the
above positions of the equipment.

1} Contro! valve in neutral

1. When the spools of the buckel and booms
sections are in neutral, ports {A) {cylinder rod side)
and (B) (cylinder bottomn side) are closed by the
spools.

2. Oil sent to the control valve, enters the feeding
duct, through the inlet section, going around,
respectively, the spools for auxiliary control,
bucket and booms (being all spools in neutral}
and through the discharge duct, returning to the
hydraulic reservoir.

Note - The illustration below shows a typical control
valve of the KVS series. The real configuration of
the control valve can be slightly different from this
illustration,

HEL
‘\‘

Safety and anti
cavitation valve

B2 A2
il =
@] ;
Neutral
O =—7Q
Discharge
duct

I
=)
Feeding Safety and anti
duct cavitation valve

Neutral oil duct

Fig.6-19 Bucket section in neutral phase (mechanical control)

DELIVERY OIL (from pump)

‘:j DISCHARGE QIL {low pressure}

[ ] smncor

Carelully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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2) Operation of bucket control spool
{a) Bucket roli-in
1. When the control lever is moved to "Roll-in”

position, the bucket spoot moves in the direction
indicated by the arrow.

to reach port {B,) thus entering the bucket cylinder
from the rear botiom side.

3. The oil, leaving the bucket cylinder, from the rod
2. The neutral duct is ciosed by the spool and the oil side, is discharged into the hydraulic oil reservoir
pressure opens the check valve, allowing the oil going through port (A,) and the low pressure duct.
Safety and anti
cavitation valve
Check valve Feeding duct
Safety and anti
Bz A2 _ \ cavitation valve
c 1
\ - s 1
aaCl e
- — IR
/ T
O N
Oil in neutral duct
Discharge
duct

Fig. 6-20 Bucket section in roli-in phase (mechanical control)

DELIVERY QIL (from purmp)

I:j DISCHARGE OIL {low pressure)

Carsfully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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{b) Bucket tilt

1. When the control lever is moved intc "Tilt" position, cylinder, rod side.
the bucket spool moves in the direction indicated
by the arrow. 3. The oil, flowing out the bucket cylinder, back side,
discharges into the hydrauiic oii reservoir through
2. The neutral duct is closed by the spoo! and the oil port (B,) and the low pressure duct.

pressure opens the check valve, allowing the oil
reaching port {A,) thus entering the bucket

Safety and anti
cavitation valve Feeding duct

— Check valve Safety and anti
] cavitation valve

=l -

- g .
T =
O g O
Discharge Qil in neutral duct
duct
I

Fig. 6-21 Bucket section in tilt phase (mechanical control)

DELIVERY OIL (from purmnp)

I:I DISCHARGE OIL (low pressure)

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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3) Operation of boom control spool
(a) Raise and lowering of boom

The oil ducts of the boom section are identical to
those of the bucket section. Thus, the operation for
the boom raise is identical to that for the bucket roll-
in, whereas the operation of the boom lowering is
identical to that of the bucket tilt. For the details of
the operation of the boom control spoct, please rafer
to the relevant descriptions of the operation of the
bucket control spoal.

Note - The booms control spoot section can receive
pressurised oil only with the bucket control spool in
neutral position, so that the control valve is of a series
circuit type.

{b)Float

1. When the control lever is further moved forward,
from the "Lowering" position into "Float" position,
the booms spool moves into the direction
indicated by the arrow in the figure.

2. As aconseguence of this movement, the neutral

duct opens. The oil flow is identical to that for the
spool in neutral position.

3. Ports {A,) and (B,}, connected to the cylinders,
communicate with the low pressure duct.
Consequently, the bucket is floating on the ground,
following its irregularities, under the action of the
weight of the booms only. The oil, flowing out the
rod side of the boom cylinders, can enter the rear
side of the chamber and, respectively, the oil
flowing out the rear side can enter the rod side
through the low pressure duct in the control vai-
ve,

Safety and anti
cavitation valve

Feeding duct

Discharge duct

Oil in neutral duct

Fig. 6-22 Bucket section in floating phase (mechanical contrel)

DELIVERY Oil (from pump}

DISCHARGE QiL (low pressure}

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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4) Operation of Booms and Bucket
electromagnetic detent device (mechanical
version)

1. The electromagnetic detent device is illustrated
for the booms and bucket control. The electrical
circuit of the device consist of a proximity sensor
connected to the battery through the solenoid
mounted in the bucket/booms spool section of the
control valve,

2. When the bucket is in tilt position, the proximity
sensor is electrically closed, so that solenaid (4)
is energised.

3. When the control lever is moved into "Roll-in"

position, bucket spool (1) and rod (2) mounted
on the tip of the spool, are totally withdrawn,
bringing plate (3) against solenoid (4).
Consequently, the bucket control spool keeps its
position and the detent device is operational.

4. To free the detent, the electric contact of the
proxirnity sensor must open so that the solenoid
is de-energised ar the control lever must be moved
manually.

—

Contact

o

i

—

Proximity sensor 1

J-

e

Fuse

Fig. 6-23 Operation of bucket spool detent

8) Operation of booms spool detent device
(mechanical version)

1. When the control lever is moved full stroke forward
into “Float” position, the booms control spool (1)
moves full stroke. Consequently, detent pin (2)
mounted on the tip of the spool is also pushed
outward full stroke, pushing detent balls (3) into
the groove of detent sleave (4).

2. Since the balls are pushed by detent spring (5),
the booms spool is held in its position and the
detent device stays operational.

3. Tofree the detent, move manually the control lever
into "Neutral" position,

<[
TR

Fig. 6-24 Operation of booms detent spool

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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6.4.3 PRESSURE RELIEF VALVE
1} Main pressure relief valve

The main pressure relief valve is located in the
inlet section, between the neutral duct and the
low pressure duct (discharge duct).

Operation
a) Atrest

Oil at the delivery pressure in neutral duct (HP)
flows through orifice {2) of main valve (1) filling
inner cavity (3). Because of the surface difference
on which the pressure actuates, main valve (1)
stays closed in its seat in sleeve (4).

b) Operation (A)

When the pressure in neutral duct {HP} increases
and exceeds the pressure setting of the main relief
valve piloted valve {5} opens. Pressurised oil,
discharged by the pilot valve, enters low pressure
duct (LP}), flowing through sleeve {4) and valve
seal (6).

Fig. 6-25 Atrest

Fig. 6-26 Operation (A)

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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¢} Operation (B} Operation
When pilot valve {8} apens, the pressure in inner a) Atrest

cavity (3} decreases, moving main valve (1), so
that pressurised oil in neutral duct (HP) can

Pressurised ¢il, in the port connected to cylinder
discharge directly into low pressure duct (LP).

(HP), flows through the orifice in piston valve (1)
and acts on the opposite surfaces of make-up val-
ve (2} and safety valve (3). Due to the surface
difference on which the pressure works, the two
valves are kept closed, one against the other.

= ] =Y=

Fig. 6-28 Atrest

Fig. 6-27 Operation (B)

b) Operation (A)

When the pressure in the port connected to
cylinder (HP) increases and exceeds the setting

2} Safety and anti cavitation valves

The safety and anti cavitation valves are mounted
in the booms and bucket sections. In the bucket
section, a valve between port (A,), connected to
the cylinder (rod side} and the discharge duct, and
a valve between port (B,) and the discharge duct.
The booms section is equipped with a single
safety valve, located between port (8,), connected
to the cylinders (bottom side) and the discharge
duct. The eventual auxiliary section (mechanical)
is also equipped with two valves arranged
respectively between ports (A, - B ) and the
discharge.

of the safety pressure, piloted vaive {4) opens.
Pressurised oil, discharged by the piloted valve,
enters low pressure duct (LP) flowing through
make-up valve (2} and valve seat (5).

Fig. 6-29 Operation (A}

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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¢) Operation (B) e} Operation in make-up
When pilot valve (4} opens, the pressure on the if the pressure at port (HP} connected to the
rear side of piston valve (1) decreases, moving cylinder is lower than the value in low pressure
piston valve (1). Consequently, the orifice of piston duct (LP), being a condition for potential
valve (1} closes so that the pressure on the rear cavitation, make-up valve (2} moves proportionally
side of safety valve (3) decreases further. to the surface diffsrence on which a negative

pressure intervenes. Consequently, to avoid
cavitations, oil can flow from low pressure duct
{LP) to port (HP) connected to the cylinder.

HP —»@.

LP
Fig. 6-30 Operation (B}

Fig. 6-32 QOperation in make-up.

d) Operation (C)

The pressures acting on the opposite surfaces of
safety valve (3) are unbalanced. Due to this
pressure difference, the safety valve opens so that
pressurised oil can be discharged directly from
port (HP) connected to t{he cylinder, to low
pressure duct (LP).

Fig. 6-31 Operation (C)

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.5 CONTROL VALVE CONTROLS

The standard control system of the control valve is
of a mechanical, single lever type. When the control
lever is moved, the control valve spools are actuated;
the tongitudinal movement (for and back) of the lever
actuates the booms spool, whereas the sideways
movement of the lever actuates the bucket control.
The handgrip of the control lever incorporates the
kick-down button. Please refer 1o chapter "2.5.4 -
GEARSHIFT CONTROL" for the kick-down device.

It is possible to install, as an optional, a second iever
controlling a third spool for the equipment controt
valve, in case a special attachment requires a third

hydraulic function. For this purpose, a support is
arranged in the cab for the installation of a second
control lever.

_— AWARNING —_—

The control system of the control valve is equipped
with a safety device locking it. Actuate the locking
device to block the control lever in neutral position
when the equipment is not to be operated.

|

Fig. 6-33 Equipment control valve control assembly {(mechanical version}

Note - > I\ Threaded portion: LOCTITE 262

1. HANDGRIP {(BUTTON)
2. BOOT

3. CONTROL VALVE

4. BRACKET

5. RUBBER PAD

DQ Apply grease duting the instailation

CONTRCL LEVER
BALL JOINT

CABLE (FOR BUCKET)
CABLE (FOR BOCMS)

©® N

Carefulty read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.5.1 HYDRAULIC CONTROL VALVE CONTROL
(variant)

Pilot vaive

The pilot valve is of a modular type and is composed
of two valve assemblies connected by two screws. If
the booms cr the bucket lever is actuated, the plunger
of the pilot valve moves to direct pressurised oil {0
the port of the equipment control valve selected,
moving the corresponding spool. The plungers of the
booms valve body and the bucket roll-in plunger are
equipped with solenoid type detents that hold them

respectively in booms max. raise, float and bucket
roll-in positions. The detent occurs when the relevant
control levers are forced full stroke. The levers can
be, in any case, disengaged at any moment.

Valve body
(for bucket) —\

assembly

L

L

Valve hody
{for booms}
assembly

Connecting

Port A1 - coil side {(booms)
Port A2 - ceil side (bucket roll-in}
Port B1 - coil side (float)

BN

3= Z31ZBooms

Bucket

Fig. 6-34 Pilot valve

Caretully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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View from A
Fig. 6-35 Bucket control valve body
1. NUT 8. SPLITPIN 15. GUIBE
2. ROCKERARM 9. SPRING 16. SCREW CONNECTING UPPER
3. ADJUSTING SCREW 10. PLUNGER AND LOWER BODIES
4. SUPPORT FLANGE 11. VALVE BODY 17. DUST BCOT
5. PISTON 12. SOLENOID 18. O-RING
€&, SPRING 13. PLATE 18, ELECTRICAL CONNECTIONS
7. Cup 14. PISTON

Caratuily read personal and machine SAFETY PREGAUTIONS (at the beginning of this manual)
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0__
11

12_/

13_"

18

19

View from A
Fig. 6-36 Booms control valve body.
1. NUT 8. CuP 15. PLATE
2. ROCKERARM 9. SPRING SUPPORT RING  16. PISTON
3. ADJUSTING SCREW  10. SPLITPIN 17. GUIDE
4. SUPPORT FLANGE 11. SPRING 18. SCREW CONNEC. UPPER AND LOWER BODIES
5. PISTON 12. PLUNGER 19. DUST BOOT
6. SPRING GUIDE 13. VALVE BODY 20. O-RING
7. SPRING 14. SOLENOID 21. ELECTRICAL CONNECTIONS

Carelully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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{3 functions hydraulic
- pilot valve

Equipment piloted

control valve -
/_.
1A

e —
o s
. _ :

Hydraulic oil |
reservoir

Pilot valve
ail filter

|
!
Pilot valve 3 way |
cut-off valve ;

Qil radiator

Pressure relief valve
Setting: 30 bar

Accumulator
0.7 Wr - 13 bar

Third hydraulic
function lever

To reservoir

To control valve  pgwer (port PV)

To control valve

Fig. 6-37 Equipment control valve pilot valve agsembly

Note - The illustration shows the variant for hydraulic third function.

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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6.6 HYDRAULIC OIL RESERVOIR
TP e e et it e ee it e e e a—— ettt en et nrenaneaeeeeraneen Pressurised

Capacity of reservoir
Setting of by-pass valve on oil filter
Filter on retumn

The reservoir contains the hydraulic oil for the main
hydraulic system, the steering system and the brakes
system.

Inside the reservoir, a filter is mounted, on the return

.................................................................................................................... 80 Itr (21 Gai)
........... S SRR UUSUUUPRPUURRRPUND <38 5 = - ¢ I~ ¢ 71 0

line, equipped with a by-pass valve that, in case of
clogging of the filtering element, discharges the oil
directly into the reservoir.

16

15
14
13
12
11

Fig. 6-38 Hydraulic oil reservoir

1. OILFILTER COVER 7. O-RING 13. FLANGE

2. O-RING 8. FILTER CAN 14. OQIL FILLER FILTER

3. FILTER HEAD 9. O-RING 15. FILTER

4. O-RING 10. OIL LEVEL INDICATOR 16. OIL FILLER CAP

5.  SPRING 11. OIL RESERVOIR 17. CAP

6. FILTER 12. O-RING

Carafully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.7 CYLINDERS

W110

W130

Booms cylinders
Type
Q.ty
Inside diameter of cylinder
Diameter of rod
Cylinder rod stroke
Weight (unit)

Bucket cylinder
Type
Qty
Inside diameter of cylinder
Diameter of rod
Cylinder rod stroke
Weight (unit)

Double stroke
2
110 mm (4.3 in)
60 mm {2.4 in)
681 mm (26.8 in)
86 Kg (189 Ibs}

Double stroke
1
130 mm (5.1 in)
70 mm {2.8 in}
431mm (17.0in)
96 Kg (211 Ibs)

—_—

Double stroke
2
120 mm (4.7 in)
65 mm (2.6 in)
665 mm (26.2 in)
95 Kg (205 lbs)

Double stroke
1
150 mm (5.9 in)
85 mm (3.3 in)
431 mm (17.0 in)
127 Kg (278 Ibs)

6.7.1 BOOMS CYLINDERS

The two boom cylinders are double stroke. The
cylinders are exiended or retracted, respectively to
raise or lower the booms. The booms cylinder is
composed of: cylinder sleeve, bottom, rod, piston and
seal pack.

6.7.2 BUCKET TILT CYLINDER

The bucket tilt cylinder is double stroke. Depending
upon the extension or retraction of the cylinder, the
bucket is rolled-in or tilted by the linkage composed
of the strut and rod. The bucket cylinder is composed
of: cylinder sleeve, bottorn, rod, piston and seal pack.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Section A-A

Fig. 6-33 Booms cylinders (W110, W130}

Note-  The illustrations above show the booms cylinders of model W130. The booms cylinder of model W110 has the
same configuration.

Note- [ ("] 83 daNm (W110) and 106 daNm (W130)  @J_\g, Threaded portion: Three Bond 1901

[Z> (3" 215 daNm (W110) and 228 daNm (W130)
[b E 3.1 daNm (W110 and W130) (After tightening, stake in two points)

[E> ] 64 daNm (W110 and W130)

MUD SCRAPER 7. CYLINDER SLEEVE 13. LOCK SCREW
SEAL 8. ROD 14. STEEL BALL
O-RING 9. SLIDE RING 15. PIPE

SEAL 10. SEAL RING/O-RING 16. PIPE

FRONT SLEEVE 11. PISTON 17. BUSHING
O-RING 12. LOCK NUT 18, MUD SCRAPER

oo pwp

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuat)
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—5

R

View from B

me»

Fig. 6-40 Bucket cylinder (W110, W130)

Note -

same configuration.

Note- [T> {5~
>
B>6—
>l S—

MUD SCRAPER RING
SEAL

SEAL

CYLINDER SLEEVE
ROD

LOCK NUT

Ll ol ol

44.2 daNm (W110 and W130)

357.7 daNm (W110) and 539 daNm (W130)

The illustrations above show the booms cylinders of model W130. The booms cylinder of model W110 has the

5.7 daNm (W11C and W130) (After tightening, stake in two points)

6.4 daNm (W110 and W130)

7. O-RING

8. PISTON

9. SLIDE RING

10. SEAL RING/O-RING
11. O-RING

12. STEEL BALL

13.
14,
15.
16.
17.
18.

LOCK SCREW

SLEEVE LOCKING SCREW
FLANGE SCREW
PRESSURE PICK-UP POINT
BUSHING

MUD SCRAPER RING

Carefuliy read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.8 L.T.S. ANTI-PITCHING SYSTEM
(Variant)

6.8.1 DESCRIPTION

The L.T.S. {Load Travel Stabilised) system, supplied
as an optional, ensures a better driving comfort and
a reduction of dynamic loads on the components of
the machine (frame, axies etc.) when the unit travels
with or without load.

Without the L.T.S. system, the machine is subject,
as a result of irregular terrains, to unwanted pitching,
increasing with the travel speed.

With the L.T.S. system ON, the terrain irregularities
are absorbed by the equipment. in this manner, it is
possible to exploit completely the potential of the
machine, especially on uneven terrains, without
stressing mechanical components and providing
max. comfort tor the operator.

The system includes, essentially:

- A switch (incorporating the indicator) located on
the dashboard, to activate or disactivate the
system;

- Anpiston type accumulator (il capacity = 3.9 Liters;
gas capacity = 4 Liters) preloaded with nitrogen
and connected to the boom raise/lowering
cylinders;

- A valve block controlled by a solenoid valve.

L.T.S. system ON

The system is activated by a switch {incorporating
an indicator) located on the dashboard.

The L.T.S. switch has three positions:

-
1

Fig. 6-41 L.T.S. three position switch.

Position 0 (L.T.S. OFF).

Position 1 (L.T.S. ON)

Automatic gearbox

The transmission control unit automatically engages
the L.T.8. system whenever the speed of the machine
exceeds 5 km/h (3.1 mph) and disengages it when
the speed drops, thus aflowing the ioading and
dumping of the bucket without unwanted movements
ofthe boom. The indicator comes on when the system
is ON and stays out when the system is OFF.

This position is recommended for normal use of the
system.

Manual gearshifting
The L.T.S. is OFF when the gearshift lever is in first
speed.

Position 2 {L.T.S. constantly ON).

The indicator stays constantly ON.

This position is useful only to allow the discharge of
the accumutator in view of maintenance or repair
interventions (for this purpose, it is necessary to place
the equipment control valve in float position).

This position can be used for occasional operation
only, to obtain the cushion effect at speeds below
5km/h {3.1 mph).

IMPORTANT - For an efficient performance of the
L.T.S. system, the boom rmust be free to move.

Do not use the L.T.8. system when {ravelling on open
roads requires the locking of the boom.

S— A WARNING - DANGER

Prior to any maintenance intervention on the
equipment and the |.T.S. systems it is required that
the accumulator is discharged io avoid the exit of
pressurised fluid.

6.8.2 DISCHARGE CF THE ACCUMULATORS

To discharge the accumulator, proceed as follows:

- start the engine at idle speed;

- place the L.T.S. switch on position 2 {the indicator
must come ON);

- position the bucket flai on the ground;

- lock the equipment control lever in *Float" position;

- waiting a few seconds in this position the
accurmnuiator is discharged.

Carefully read personal and machine SAFETY PRECAUTICNS (at the beginning ot this manual}
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%@@@
(—7

Automatic transmission
logic box

L.T.S. control switch

AT.C.

Equipment hydr.

control valve ] l J

To hydr. control
valve (booms @

section)

Fig. 6-42 Components of the L.T.5. (version with automatic transmission).

Carefully read personal ang machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.8.3 L.T.S. HYDRAULIC DIAGRAM
!
9
CONTROL LOGIC ELECTRICAL DIAGRAM
LTS. ON
ONIOEE 0 |
ON ¢
EV1 POWER FROM 55{0
L.T.S. LINE [ H
EV1 EV2
EV2]
Timer L 24 VIOAmMp relay
Fig. 643 L.T.5. hydraulic system diagram
1. ACCUMULATOR 6. SEQUENCE VALVE
2. SOLENOID VALVE "1" 7. SEQUENCE VALVE
3. SOLENOID VALVE "2" 8. EQUIPMENT CONTROL VALVE
4. CYLINDER BOTTOM SIDE VALVE 9. BOOMS CYLINDER
5.

CYLINDER ROD SIDE VALVE

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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6.8.4 FUNCTIONAL TESTS CF L.S.T. SYSTEM
Testing of electrical system
Start the engine.

Place the LTS, switch on

must come ON.

Bring the engine to medium/high speed and raise
the boom to max. height.

Lower quickly the boom and stop it suddenly at mid-
level.

The boom must oscillate before stopping and no
waving movements must be felt in the cab.

Bring the engine speed back to idie and move the
L.T.S. switch 1o position 1.

The indicator must remain OFF,
Engage second speed and start the machine.

When the speed of the machine reaches 5 km/h (3.1
mph), the indicator in the switch must come ON.

Slow down the machine and stop it; the indicator must
go OFF.
Valve opening test

The scope of the test is to check the opening of valves
(4 and 5, fig. 6-43),

Start the engine and run it at idle speed.

Move the L.T.S. swiich to position 2; the indicator
must come ON.

With bucket flat on the ground, move the eguipment
pilot valve to "Float* position to discharge accumulator
(1.

Move the pilot valve to neutral.

Switch OFF the L.T.S. system moving the switch to
position 0.

Raise the boom to max. height and insist in this
position {valve activation) for about five seconds.

Lower the bucket to the ground.

Engage the L.T.5. system placing the L.T.S. switch
into position 2 (the indicator must come ON).

The bucket should raise about 200 mm (7 3/4 in).
Test of hydraulic circuit between boom cylinders,
bottom side, and accumulator

Start the engine and run it at idie speed.

With flat bucket, raise it about 30cm (11 3/4in) from
the ground.

Lift the machine from the ground by tilting the bucket.

Move the equipment pilot valve to "Float" position so
that the machine drops to the ground.

Engage the system positioning the L.T.S. switch on
position 2 (the indicator comes ON) so as to
discharge the accumulator.

Move the pilot valve back to neutral.

Roli-back the bucket: the boom should drop until
touching the ground.

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.8.5 TEST OF ACCUMULATOR PRECHARGE

The accumulator installed on the L.T.S. anti-pitching
system is of a piston type preloaded with nitrogen.
The nominal precharge pressure is 18 bar at 15°C
{59°F) with a 4 Lir capacity).

important - A precharge of the accumulator lower
than the nominal value, can cause a defective
operation of the L.T.S. anti-pitching system.

It could be useful to check yearly and when required
the nitrogen precharge.

The checking operation must be pertormed with the
accumulator emptied of hydraulic oil.

——— A DANGER ———

Prior to any maintenance intervention on the
equipment and the L.T.S. systems it is required that
the accumulator is discharged to avoid pressurised
fluid from escaping.

For the accumulator discharge procedure, please
refer to point 6.8.2.

Check the pre-load, proceeding as follows:

- remove protection cover (1, fig. 6-44),

- loosen 1/2 turn screw (2) with an Allen wrench;

- install tool (D) 75298472 on the accumulator
connection,

- ensure that valve (D2} is closed;

- rotate handle (D1) so as o loosen screw {(2);

- when the pointer of pressure gauge (M) starts
moving, unscrew handie (D1) a turn further.
At this point, the pressure gauge indicates the
precharge pressure of the accumulator, that must
result 18 bar.

If the pressure is below the nominal value, recharge
the accumulator.

After re-closing screw (2) using handle (1) discharge
the nitrogen accumulated in block (D} opening cock
{D2).

N

=

ANNNNNNNNNY

1
; Accumulator
vy
L 2

L

Fig. 6-44

D. Tool - D1. Handle - D2, Discharge cock - M. Pressure
gauge - 1. Protection cap - 2. Threaded plug.

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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6.8.6 INSTRUCTIONS FOR THE RESETTING OF
ACCUMULATOR PRECHARGE

With tool applied to the accumulator connection
proceed as explained below:

- Remaove the cap and install the hose of the nitrogen
bottle equipped with pressure reduction vaive (V);

A WARNING - DANGER

To recharge accumulators use nitrogen only. Never
and for no reasons use oxygen or other gases, since
there is a great risk of explosions.

- With valve (D2) closed, open slowly the valve of
the nitrogen bottle and check the filling pressure
increment on the pressure gauge (M).

Important - The filling pressure must be at least 10%
higher than the nominal value, considering that the
pressure in the accumulator decreases when the
compressed gas cools.

- Close the valve of the nitrogen bottle,
Wait for about five minutes.

- Check on pressure gauge (M) that the filling
pressure is 18 bar. If itis lower, repeat the operation.

i the pressure is higher, proceed as follows:

- Rotate slowly handle (D2) so as to make the
nitrogen flow and reclose it.

- Check on pressure gauge (M) that the pressure is
at the desired value, otherwise repeat the
operation.

- Move handle (D1} so as to tighten screw (2) on the
accumulator.

- Remove the filling rig.
- Tighten screw (2) to a torque of 1.1 daNm.

- Check that the accumulator is not leaking, using
soapy water.

Retighten the protective cap of the accumufater.

L

Fig. 6-45

A. Nitrogen bottle - D. Tool - D1. Handle - D2. Discharge valve - M. Pressure gauge.

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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6.9 SUPPLEMENTARY HYDRAULIC FUNCTION (Variant)

Supplementary function
control lever

o

S

Supplementary equipment
connecting piping

AN
NG

Control cable

TN W
S g
g

()
%
"~
% (647
X -
<

Control valve 3 rd spool

Connecting piping to
supplementary equipment

Fig. 6-46 Contiguration of supplementary hydraulic function (mechanical control version).

Carefully read parsonal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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A\ SAFETY RULES

A WARNING: When working on the etectrical
system, always wear safety glasses and remove
rings, wrist watches or any other metal jeweilery.

A WARNING: Priorto any maintenance or repair of DISCONNECT
eiectrical components, disconnect the
GROUNDING CABLE “A” from the negative post " a (7
- c
B

“B" of the battery. DISCONNECT CABLE *C’ N
FROM POSITIVE POST “D". ‘J%‘\ \
i

BATTERY 12V x2

= GROUND

A WARNING: NEVER PLACE METAL OBJECTS
on the battery to avoid short-circuits.

A WARNING: BATTERY GASES ARE FLAMMABLE.
Never get near batteries with open flames or sparks. During recharging, the generation of gases is

higher.

A WARNING: BATTERY GASES ARE DANGEROUS if contacting the skin or other materials.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



7-2 ELECTRICAL SYSTEM W110-W130

7.1 GENERAL LAY-OUT OF ELECTRICAL
SYSTEM

The electric wirings are divided into three main
groups:

1. Cab wiring group, identified by different colours
connected {o all the electrical components in the
cab.

2. Front frame wiring group identified by numbers,
connected to all the electrical components
involving the front frame.

3. Rear frame wiring group, identified by numbers,
connected to all the electrical components
involving the rear frame.

The three groups of main wirings are connecied
among themselves by four connectors (A-B-C-D)
located in the area under the cab floor. All wires are
connected to the logic board (8} located inside the
rear panel behind the operator's seat.

Ty

A-B-C-D. Connectors - S. Logic board - 1. Cab wiring - 2. Front frame wiring - 3. Rear frame wiring.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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7.2 LOGIC BOARD

The logic board is located inside the rear panel be- Also, the fuses, the solencid switches (“RL” relays),
hind the operator’s seat. To reach it, loosen the two timers “Z" the cab buzzer and two switches “SW1”
retaining knobs. and “SW2" to divert the gearshift control from manual
Al the components of the machine are connected to to mechanic and viceversa, are located.

the board by the “CN” connections.

7.2.1 CONNECTIONS - RELAYS - TIMERS - BUZZER

CNA LINE CAB 17 WAY VIQUET
oNE LINE SWITGH 21 WAY BLAGK O 0
CNC LINE ENGINE 8 WAY WHITE 7 1) £l 12 O
GND LINE SWITCHES 17 WAY BROWN [, CNA ‘] [,1 CNEB . P
CNE LINE ATC UINTT 17 WAY WHITE F L=E =3
= | oNF LINE MONITOR PANEL & LIGHTS & DIRECTION G oxi
S SWITCH 17 WAY RED 0 ™ T T r2
@ cha LINE MONITOR PANEL 17 WAY YELLOW BKCNC J [' CND J HH
S [enn LINE ENGINE 19 WAY BLAGK T o ok
E oMy LINE SWITCHES 11 WAY GREEN i Be=m = o
W [ owk LINE ENGINE 21 VIOLET .
Z oNL LINE OF INSTRUMENT 13 WAY LIGHT BLUE CNE CNF gl 1 FRER]
9 [ onm | UNEENGINE 21 WAY WHITE Y Bl - E{0 3
NN LINE MANUAL GEARSMIET 11 WAY WHITE s on - -
[ eno LINE GEARSHIFT DIYERTER 7 WAY WHITE
GNP LINE ENGINE 13 WAY YELLOW CNG O R = -
NG| UNE VOLTAGE REDUGTION 5 WAY WHITE b0 it FusES
cNR STARTING HEATER UNIT 13 WAY O ciera o _ am oo L = | L= (9]
CNN-N | LINEATC GEARSHIFT 13 WAY WHITE o ™ (T
=FH | cny CNK n
AL1 RELAY HORN s ! =i
Bl RELAY {JGHTS DIVERTER zxze ,"__’_,’m RLs | Fe)| ALz ALs
:3 L:mmgﬁmamm £oog9 r’ '1 F' CNM ‘2] = &= i
s RELAY FAN OPERATION gﬂgﬂg AL g —
- ALS RELAY EVE2 OPERATION sHEER ° e ALT0) RL12 "
@ | Rz | RELAYDEFROSTING
’j' ALs RELAY BACK-UP ALARM AND LIGHTS ' oNN B oN 0 NP hiom Do
o | Ae _RELAY EVA - EV.8 POWER SUPPLY e o1 N oLt -
LS RL1D RAELAY TRANSMISSION CUT-OFF =30 0]
Rl | RELAY yC2 POWER SUPPLY OPERATION k2 ek
RL12 RELAY VC2 POWER SUPPLY OPERATION cN N - ﬂ =na GNR . m&m » Fio
Fi13 | RELAY EV.CTS OPERATION 2 1 O o0 0O
| ALia | RELAY vE1 POWER SUPPLY STARTER s~ O
ALIS RELAY VC1 POWER SUPPLY
@ 21 STEERING ALARM TIMER.
S Lz CHECK TIMER
E = FLASHER UNTTS
2 TIMER EAG STOP
&
N B2t OASHBOARD ALARM BUZZER
a
S
] N
® |

S. Logic board.

Caretfully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuat)
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SPARE FUSE

SPARE FUSE

FO

[elld by

SPARE FUSE

7.2.2 FUSES

F1

o

=7

LTS

DE

I [

@ LA ]

DE

=)

F3

Al
e

F1

F2

F3

F4

FUSE, REAR RIGHT HEAD LIGHT

FUSE, REAR LEFT HEAD LIGHTS

fedl=r b

FUSE, EV. CTS SWITCH POWER

FUSE, FRONT WORK LIGHTS

FUSE, GEARSHIFT SWITCH LIGHTS

[£10:-154

FUSE, HEAD LIGHTS SWITCH POWER)

FUSE, 50 FROM DASHBOARD-SOL R4

FUSE, CHECK BUZZER-STARTER
UNIT-STARTER HEATER UNIT-
ELECTRIC STOP

FUSE, EMERGENCY LIGHTS

FUSE, REAR WORK LIGHTS

FUSE, ENGINE STOP SOLEN. -
INTTIAL CRANK

FUSE. FRONT WIPER

FUSE, FRONT INSTRUMENT -
INSTRUMENT OPER.-BUZZER CHECK

OPTIONAL

&

F&

F6

FUSE, LOW BEAM LIGHTS

FUSE, SENSORS-EVENT. FLOAT-EVENT.
MAX. KICKOUT-EVENT. BUCKET

FUSE, BACK UP LIGHTS - HORN -
R8 SOLENQID

FUSE, REAR WINDSHIELD HEATER

O|ml »

FUSE, FAN POWER FROM RS

FUSE, REAR WIPER - TURNING
LIGHTS - +15 CLOCK

FUSE, LOW BEAM LIGHTS

O|m >

FUSE, FAN SWITCH

Fa

Fa

FUSE, ROTARY BEACON FOURTH
FUNCTION SWITCH

FUSE, SOLENQIDS R14 -Ri5- R12 -
Rii-EV.A-EV.F-EV. R

FUSE, CEILING LIGHT - HORN -
SOLENOID R1

FUSE, STOP LIGHTS

FUSE. CIGARETTE LIGHTER

STOP

ATC

F1Q

Ojmi»

FUSE, 12V RADIO AND SOCKET

FUSE + PEDAL SENSOR ATC
UnT

FUSE, VOLTAGE REDUCTION PCWER

FUSE, + 30 STARTER HEATER
UNIT

Carefully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual)
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7.3 CONNECTORS

The connectors (A-B-C-D) are located in the lower connecting points, whereas on connector D (fig. con-
part of the cab, connecting the main wiring to the nector D) there are 18. The description and the func-
logic board (S). tion of each wire on the connector has a correspond-
The coloured wires arrive from the upper side, the ing number/colour, as it can be found in the descrip-
numbered wires from the lower side. tion of each connector.

On connectors A-B-C (fig. connectors) there are 24

CONNECTOR A
Reference on Description - Function Colour | Wire i 2 3 4 5 6
connector =
1) SIGNAL BOOM KICKOUT - 980 98 @
2 SIGNAL BUCKET POSITIONER - 981 *
3 POWER BOOM KICKOUT
PROXIMITY S-N 995
4 SIGNAL BOOM KICKOUT -G 980 * 4
5 POWER BUCKET POSIT. PROX. V-B 994 . @@
6) SIGNAL BUCKET POSITIONER V-N 981 4
7 RIGHT TURNING LIGHT A 103
8 1FFT TURNING LIGHT L 109 . .
9 ggr H‘I':'EIAER [!)_IGH"_I;T Gr_a 339 NN S
10 LiG N 330
11 LEFT LOW BEAM H 23 19 20 21 22 23 24
12 RIGHT LOW BEAM H-N 223
13} RIGHT HIGH BEAM v 221
14 LEFT HIGH BEAM V-R 219
15} EVENTUAL 4TH FUNCTION A-G 997
16 . - -
171 HORN POWER C-N 138
1B GND N 000
19 EVENTUAL LTS Z-N 956
50 GMND EVENTUAL LTS B-N 954
1 * - -
22 . - -
gg EMERGENCY STEERING PRESS. 844
* NOT CONNECTED
® ® D
Symbol of wires
C =|Crange | N =|Black
A = Lightblue| S =| Pink
B = | White R =: Red
L = | Blue V = | Green i
G = | Yellow Z = | Violet & e 0
H = | Grey

O O

A-B-C-D. Connectors

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual}
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CONNECTOR B

Reference on Description - Function Colour Wire
connector
1) RIGHT REAR WORK LIGHT G 225
2) LEFT REAR WORK LIGHT [ 226
3; RIGHT STOFP LIGHT G-V 172
4 LEFT STOP LIGHT - 177
5) LEFT HEAD LIGHT G 332
[2)] RIGHT HEAD LIGHT G-N 331
7) RIGHT TURNING LIGHT A 125
8 LEFT TURNING LIGHT L 120
9 LICENCE PLATE LIGHT L-G 337
10 BACKUP ALARM C-N 163
1) RIGHT BACKUP A-G 302
12 LEFT BACKUP LIGHT R-v 301
13 FRONT WINDSHIELD WASHER 885
14) EMERG. STEERING PRESSURE
OUTPUT A-B 835
15) REAR WINDSHIELD WASHER - 886
16} TRANSM. CUTOFF PRESSURE V-8B 974
17 GND CLOCK G-R 044
18 PRE-HEAT. SOLEN. POWER -N B95
;g GND N 000
21) COMPRESSOR V-N 830
22 EVAPORATOR FAN z
23 EVAPORATOR FAN R 837
24) ELECTRIC STOP R-N 903

Reference on

Description - Function

connector
1 D+ G 637
2 ALTERNATOR W G-N 522
3) STARTER RELAY SWITCH G-V 802
4 POWER FOR EVENT. B - 987
5 START. HEATER TEMP. SENS. C-N 827
6) ENGINE QIL LOW PRESSURE B 503
7) BRAKE ACCUMULATOR LOW
PRESSURE A 613
[5) TRANSM. OIL TEMPERATURE B-vV 550
9 AIR CLEANER SWITCH C-B 663
10} COOLANT HIGH TEMPRAT. V-N 528
1) GND N 000
12 COOLANT TEMP. GAUGE R-v 552
13 FUEL LEVEL z &57
14 RESERVE INDICAT, - OPTION Z-B 555
15 TRANSM. OIL TEMP. GAUGE A-G 550
16 EV. A A-R 1
17 EV.B A-B 2
18i POWER FOR EV. A A-N 960
19 EV.F L-G 3
20 EV.R Z-N 4
215 POWEHR FOR EV. F ] 979
2z EV. FUEL STAST. HEATER 1° - 965
23; EV. FUEL START. HEATER 2° -
24 POWER FOREV. R - 986
CONNECTORD
Reference on Description - Function Colour Wire
connector
1) 60A R 72
2 OP. SENSOR - -
3 OP. SENSOR - -
4 OP. SENSOR - -
5) HORN
(PEDAL BUTTON SIGNAL) - 16
6) 18T STAT. HEATER (25AMP) R 989
7 2ND STAT, HEATER (25AMP) R 963
8 EL. STOP (IN. CRANK 25 AMP! B 964
9 GROUND 15T SPEED SENSCR N 535
10 SPEED SENSOCR 1 L 534
11 SPEED SENSCR 2 G-R 537
12) STOP LIGHTS SWITCH POWER R 117
13} STOP UGHTS SWITCH QUTPUT R-N 175
14} ACC. PEDAL SENS. SEGN. INP. B-N 538
15 ACC. PEDAL SENS. SEGN. POW. B 980
16 PARK. BRAKE PRESS. SW. - 969
171 GROUND 2ND SPEED SENS. SIGNAL - 536
18 * - -

" NOT CONNECTED

Carefully read persenal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



wW110-W130 ELECTRICAL SYSTEM 7-7

7.4 METERS AND SWITCHES CLUSTER

The operating status monitor system monitors the The cluster guage unit consists of meters including
ioader operating status by means of the sensors and the speedometer, monitor lamps (warning lamps)
switches installed on the loader and siplays the which indicates whether or not each system is
information on the cluster guage unit in the operator's operating properly, and indicator lamps.

compartment to inform the operator of the current
operating status of the loader.

4-6-

13 22 12 25 2 3 815 5 71

23 11 1819

1 [ Indicat. accumul. oil low pressure 18| Buzzer
2 | Indicat. engine coolant high temperature 19 | General indicator
3 | Indicat. coolant temperature 20} instrument cluster lights
4 | Light, instrument cluster CONNECTION {21 [ !ndical. transmission oil temperature
5 | Light, left tuming CN2 22 | Indicat. air cleaner clogging
6 | Light, instrument cluster 23| Indicat. emergency steering
7 | High beams : 24 | Batleries
CONNECTION 8 | Light, instrument cluster 25 | Indicat. engine cil low pressure
CNt 9 | Ground 26 | Indicat. transm. oil high temperature
10 | Fuellavei CONNECTION |27 | Hourmeter {(ground)
11 | Indicator, parking brake CN3 28 | Hourmeter {battery)
12 | Indicator, battery charge
13| Indicator, fugl reserve
14 | Not connected
15 [ Light, instrument cluster
16 | Light, right turning
17| Speedometer

Carefully read personat and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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Positions on connections —.___ T T T T Tt I
CNI-4 \_jifu ™ — .
CNI-§ e I
\2F
Chi-8 o )
L=
CHI-15 3 I
-t |
CN2-22 . | !
. ® |
o CN2-26 o o | i
1»—-0/“ Ghz-26 -] {7 ——2 [,
-~ CTNi-12 T_-H_ SW':L’5 | !
y CN2-23 G | l
T 2|
- CNI.11 L_—H m ) !
~ eNi-1 T | I
Connection CN1 ‘ | l
Connection CNt ‘ r“u— - |
1 E 314 5167 i?: Connection CN2 i L i
9 [10]+1]12[13[1al15]16]17] o - l . } e |
CN2-19 | i
CNI-7 i oy !
Connection CN2 onts | L'l | I
18{19 X[ 20{21] s, e %
22|23 | 24| 25 26| —(6)— o ——0 [
CNI-10 _l_ ™ ']
Connection CN3 oNka | !
S — WV
[ 28 cnzar | !
27| 1 @ . < CN328_j D‘:“W—i“"m ] I
i Connection CN3 onzer 1 — ] |
m CNj-17 _1_ — .
d - 223 |
(N H lj ”_‘%':V\f i
! | i l
CN2-20 JT; @ i
e
1 | & [
| @- |
i CNI-§ ! ]
1 | I _J
Electric diagram of instrument and switch panel
Fii : FUEL METER
WTM : ENGINE WATER TEMPERATURE GAUGE
OTM : TRANSMISSION OiL TEMPERATURE GAUGE
EHM : ENGINE HOUR METER
SM . SPEEDOMETER
L1-L13 : MONITOR LAMPS
L14-L18 : INSTRUMENT LAMPS

Carefully read personal and maching SAFETY PRECAUTIONS (at the beginning of this manual)
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7.4.1 INDICATORS ON INSTRUMENT CLUSTER

| Meter Engine water |  Transmission oil Fuel
| temperature gauge temperature gauge meter
67°C 135°C 150°C

j02°C 120°C E F
50°C 50°C
F
c H|cC H E /
Scala

&Y oY )

Measurement point 67°C ~ 102°C ~ 50°C /7 120°C 7 E Vv F 7

Standard value 49,80 16.802 91.7Q2 10.4Q 8002 10Q2

7.5 SWITCH PANEL

3 / a4
\ /
2 { 3 L I/ 1 ™ s
1 i '
B G
’ 12
"M _ gé @El @_13
SN e | 4 14
w__ | 7 = @ 15
Pl @
\\
16 I

:

1. Front windshield washer button - 2. Rear wiper switch - 3. Rotary beacons switch - 4. Automatic transmission switch -
§. Pre-heater indicator - 6. Emergency lights switch - 7. Rear work lights switch - 8. Front work lights switch - 9. Head lights
and low beam switch - 10. L.T.S. ON switch - 11. Transmission cut-off switch - 12. Fan switch - 13. Warm-cold switch -
14. Air re-circulation switch - 15. Conditioner switch - 16. Cigarette lighter.

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manuat)
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7.6 GEARSHIFT SELECTOR

CONNECTIONS | WIRE TERMINAL COLOUR
1 VP RED
2 E YELLOW
x1
3 F PINK
4 G GREY
1 C BROWN
X 2 0 GREEN
] 3 A BLUE
4 H VIQLET
X1 " =
‘ =
2
]
xa
1
2
SPEED SELECTION SPEED SELECTION
= 1% speed F = FORWARD
2= 2™ speed R = REVERSE
3= 3¥speed N = NEUTRAL

_ER e
R
P B Wik R%',/F
.9 . |
T |
_________ _J
vP

Diagram of electric gearshift selector

Carefuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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7.7 COMPONENTS ON MACHINE

1 — STARTER MOTOR

WIRES
+ To battery
888 To starter solenoid switch

000 Ground

LOCATION - Left rear side of engine under fuel
filters

2 -~ ENGINE STOP SOLENOID

WIRES
903 To starter switch (7)

LOCATION - Oninjection pump

3 - STARTER HEATER 4 - THERMOSTAT FOR 5 - FUEL SOLENGID
STARTER HEATER VALVE

lllustration of components on engine

1. Starter motor

2. Engine stop solenoid valve
3. Healer staner

4. Thermostat for starter heater
5. Fuel solenoid valve

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)



7-12 ELECTRICAL SYSTEM

W110-W130

PRESSURE SWITCHES ON BRAKE PEDAL VALVE

.".DF".

1 - STOP LIGHTS CONTROL SWITCH
WIRES 3 - BRAKES ACCUMULATOR OIL LOW
17 To fuse F9A on logic board PRESSURE SENSOR
175 To stop lights

WIRES
TECHNICAL SPECIFICATIONS 613 To instrument and switch cluster
Thread: M10 x 1 000 To ground on front frame
Setting: 1.8+ 0.5 bar .

TECHNICAL SPECIFICATIONS

Thread: R 1/8 tapered

Setting: 60 £ 5 bar

2 - TRANSMISSION CUT-OFF SWITCH

WIRES

974 To switch for transmission cut-off
arrangement
000 To ground

TECHNICAL SPECIFICATIONS
Thread: Mi1dx 1
Setting: 15+ 1 bar
Tightening torque: 2 daNm

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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AIR CLEANER CLOGGING SENSOR

WIRES S
663 To indicator on instrument cluster u
000 To ground W
TECHNICAL SPECIFICATIONS b
Setting (closing of contact): 57 to 67 mbar i i )
Tightening: tighten manually, without using tools

ENGINE OIL LOW PRESSURE SENSOR

WIRES
503 To instrument and switch cluster

TECHNICAL SPECIFICATIONS
Thread: R 1/8 tapered

Setting: 0.5+0.1 bar

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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PARKING BRAKE ENGAGED PRESSURE SWITCH

WIRES -—' ’———-
662 To indicator on instrument cluster

000 To ground

COOLANT MAX, TEMPERATURE SWITCH

TECHNICAL SPECIFICATIONS

Thread: R 1/8 tapered
Setting: 12+ 1 bar

WIRES

528 To indicator on instrument cluster
000 To ground

TECHNICAL SPECIFICATIONS

Thread: M16x1.5
Setting: 101 £1°C

TRANSMISSION OIL MAX. TEMPERATURE SWITCH

WIRES 559 000

559 To indicator on instrument and switch
cluster
000 To ground

TECHNICAL SPECIFICATIONS
Thread: M16x1.5
Setting: 122+ 3°C

Tightening torque: 2 daNm

J

Caretully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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WIRES

772 To diverter box
773 To alternator

777 To “+” of batteries
WIRES

163 To back-up alarm

000 To ground

WIRES

138 To horn relay 80
000 To ground

50 AMP “LINK” FUSES

BACK-UPALARM

HORN

1

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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BUCKET POSITIONER PROXIMITY SENSOR
WIRES
981 To bucket solencid valve
994 To F5C fuse on logic board
000 To ground
TECHNICAL SPECIFICATIONS
Thread: M18x1
Tightening torque: 2.5 daNm (@)
LOCATION - On end of bucket control right cylin- o
der rod } ! 1994] ‘@
— b
e . e =,
BOOM KICK-OUT PROXIMITY SENSOR
WIRES
980 To boom solenoid valve
995 To F5C fuse on logic board
000 To ground on frame
TECHNICAL SPECIFICATIONS
Thread: M18x1 ©
Tightening torque: 2.5 daNm 4;_—-:,—:_]
LOCATION - On front frame, at the upper end of
left boom Nﬂl
F- i

=7
m—y
=i,
.

980

Carefully read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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MAIN SWITCH

LOCATION - Rear end of machine

WIRES

700
802
88s
000

BATTERY TO GROUND

STARTER SOLENOID SWITCH

Position G to starter switch

Position g to starter neutraliser sofenoid switch
Position B to starter motor

Position e to ground

700

Caretully read personal and machine SAFETY PRECAUTIONS {(at the beginning of this manual)
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TRANSMISSION (AUTOMATIC) GEARSHIFT SELECTOR
CONNECT. | WIRE | TERMINAL COLOUR
1 VP RED
X, 2 E YELLOW
3 F PINK
4 G GREY
1 C BROWN
X, 2 D GREEN
3 A BLUE
4 H VIOLET
X, 1 B WHITE
X, .
: =
1
X, =
1
x3
SPEED SELECTION
1= 1%gpeed SPEED SELECTION
2= 2¢speed F = FORWARD
3= 3 speed R = REVERSE
4 = 4" spaed N = NEUTRAL
G (N}
JEE » RS,
—e ¢ t R N
AL F
i
i 7]
VP

Diagram of electric gearshift selector

Carefuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this rnanual)
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1 TRANSMISSION SPEED SENSOR

WIRES

534 To ATC unit through connector D
535 To ground

WIRES

536 To ground
537 To ATC unit through connector D

1* speed sensor

2" speed
sensor

D

D = distance between sensor and transmission gear
{refer to setting)

Note for the installation of the sensors: Apply LOCTITE 572 to 1st and 2nd senscr.

Setting: In order to obtain a correct installation of the sensors, tighten them to contact the transmission gear,
then loosen the sensor one and 1/2 turn.

Carafuily read personal and machine SAFETY PRECAUTIONS (at the beginning of this manual)
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ATC (AUTOMATIC TRANSMISSION) ELECTRONIC UNIT

1
o' °|°
th S o D o
@ Q ‘
ﬁws]1514x112]111&l (ddn]x[id 9] &)
lale] 7] &is] 4| 3] =] | 7 8] s]4]3] 2] 1)
CN2 CN1
9] O = =
0|° °0
CN2 CN1
Position Connection Position Connection
1 Speed sensor 1 Ground
2 Ground 2 Switch, parking brake engaged
3 2™ indicator 3 Selection “2"
4 1¢t indicator 4 Selection “17
5 APS solenoid 5 Selection AUTOM./MANUAL
6 Switch “B" 8 Brakes
7 Switch “A’ 7 4™ indicator
8 Reverse selector 8 Pressure switch
9 Forward selector 9 Accelerator pedal sensor
10 Tachometar 10 Odometer {not available)
11 2™ speed sensor 11 Shift down switch
12 Ground 12
13 Batteries 13 37 indicator
14 Solenoid “B”
15 Solenoid “A”
16 Solencid “Reverse”
17 Solenocid “Forward”

Carefully read personal and machine SAFETY PRECAUTIONS {(at the beginning of this manual)
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ELECTRICAL SYSTEM

4

p———————— To instrument cluster

— Parking brake relay
S —e——11]
o o
T o S -
Pressure switch
Parking
oNZ-13 otz hrake
MODEL SELECTZ  CN1-3 SHIFT DOWN
CNI-11 .
MODELSELECT1  CN1< o
AUTOJMAN. sensor
SPEEDMETER  CN2-10 EN1-5 1
1 CHz-4
INCHCATOR Accelerator pedal sensor
Cab in- noa Ch13 6
strument 2 INDICATCR 2-
panei nd
3 INDICATOR _ CN1-13 GNa-11 2™ speed sensor
{3
CN2-2 |
4 INDICATOR CN1-7 T
ATC  |ow —
) - A CN21S i '—' R
i e cnzgz  Transmission pilot valve
B CNz-14 . .
L Transmission solenoid
Transmission cN2.7 8T 2HD 3RD 4TH
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PROXIMITY SENSOR
(Accelerator pedal)

WIRES

538 To ATC electronic unit
981 To F10A fuse on logic board
000 To ground

TECHNICAL SPECIFICATIONS

Thread: M18x1
Tightening torque: 2 daNm

LOCATION - Under accelerator pedal

ACCELERATOR PEDAL

CAB FLOOR

Y\ e )
\

SENSOR

Carelully read personal and machine SAFETY PRECAUTIONS {at the beginning of this manual}
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wW110-W130

CAB

8.1 GENERAL DESCRIPTION

=

The cab is a tested protection structure against rolt-
over hazard (ROPS).

The cab is complete with the driver's seat, steering
column, controls and instruments to drive and ope-
rate the machine.

Other standard features are the heating system,
demister, front and rear windscreen washer-wipers,
ceiling fight, clock/thermometer, loud-speakers,
safety glasses, rear-view mirrors, sun visor, and
emergency exit.

Access inside the cab is through the left-hand door.
The right-hand door is used to gain access to the
heater/air conditioning system compartment. Doors
can be locked wide open and are fitted with a key
lock.

The main components such as the hydraulic
reservoir, hydraulic pump and control valve, steering
control valves and cylinders, and drive shafts can be
removed or repaired without disassembling the cab.

/

Fig. 8-2

The cab serial number is etched on a plate located
on the inner side of the cab left-hand post.

Carefully read personal and maching SAFETY PRECAUTIONS at the beginning of this Manuai
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W110-W130

8.2 WINDSCREEN WIPERS AND
WASHERS

The front windscreen wiper motor (1} is focated at
the front of the steering column. The front windscreen
wiper has two intermittent working speeds: 35 strokes
per min (slow) and 55 strokes per min (fast).

A dog-leg mechanism transforms the motor shatt
rotary motion into 45° strokes of the wiping arm.

The rear windscreen wiper motor (2) is located under
the cab trim behind the driver’s seat, on the right-
hand side. The rear windscreen motor has but one
speed (approx. 54 strokes per min).

internal gears provide an 80° oscillation of the wiping
anmm.

Note 1 - Before setting the wiper blades in motion,
operate the windscreen washer to minimise the risk
of scratching the glass.

Note 2 - Use the cleaning fluid DP1 diluted with water
dependent upon working temperature. A 50%
detergent/water solution does not freeze down to
-10°C. Below this temperature, use cleaning fiuid
only.

Purmnp hoses are connected to the nozzles located at
the sides of the wiping arms.

Fig. 8-3

The windscreen washer fluid bottle (3) is located
inside the engine compartment, on the left-hand side.
The bottle is fitted with two pumps {4) and {5) for the
front and rear windscreens, respectively.

Specifications

Bottle capacity ..o.ooovccvvvee e 251
Rated voltage ... 24V
Absarbed current ..., <2A
MaX. TIOW ..o 23 lt./min

Fig. 8-4

in case of motor or arm assembly replacement, it
will be necessary to reassemble the arm assembly
to the drive part cormrectly to centre the wiping action
over the glass width.

To this aim, select the most suitable position for the
arm on the knurled drive part shown by the arrow in
the figure.

Carefully read persona! and machine SAFETY PRECAUTIONS at the beginning of this Manua!
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8.3 HEATER
8.3.1 GENERALITIES

The cab heater is piaced in a special compartment,
on the cab right-hand side.

The associated switches are located on the control
console and are used to:

- adjust air temperature;

- control air flow intensity;

- admit air from the outside or recirculate the air
inside the cab.

In case of air intake from the outside, air is drawn in
through the filter A. If air is being recirculated, internal
cab air is driven through the filtering pane! B.

Both filter A and filtering panel B should be replaced
periodically.

Fig. 8-5

Fig. 8-6

§.3.2 MAIN COMPONENTS AND
SPECIFICATIONS

The heater main components are:

1. Electrical fan

2. Outside air filter

3. Filtering panel

4. Heat exchanger

5. Shroud

6. Housing

7. Waterlines

8.  Airducting

9. Feedvalve

Specifications

Heat value ..o, 10,000 Kecal/m
AT FIOW oo 575 £ 10% m3h
AbsOrbed POWET ... cee e 400 W
Working temperature range ................. -15 + 50°C

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manuat
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8.4 GLASSES

8.4.1 CHARACTERISTICS

All cab glasses are differential hardening type.
Glasses should be ordered from FIAT-HITACHI.
They should be kept clean at ali times to guarantee
good visibility. When cleaning the glasses, pre-wash
them with a water and detergent solution or other
proprietary product using a squeegee to reduce
abrasion and make cleaning easier.

NOTICE - Never usé hot water over cold glasses.

All glasses fitted to the cab have been subjected to
differential hardening and have a 5 £ 0.2 mm
thickness. They are firmly bonded to their seats by
means of a polyurethane sealant.

< \N\\ N

Fig. 8-7

Fig. 8-8

Front windscreen

Rear windscreen

Door glass

RH side glass {emergency exit)
LH rear glass

RH rear glass

Bonding kit

NSO G ALl

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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8.4.2 DISASSEMBLY AND ASSEMBLY
Disassembly

1. Push a pointed object through the adhesive from
inside the cab and insert the wire

2. Using the wire, cut the adhesive all around the
glass. Lift out the glass using two sucticn cups.

3. Usingaknife, cut off the adhesive left on the body
to leave a smooth bevel of approximately 1 or 2
mm, which should be kept clean as it will be the
bonding base for the polyurethane adhesive.
Should the paint be partially damaged, apply
some glass primer as a protection against
corrosion.

Note - Work only in well ventilated premises. The
polyurethane adhesive does no! contain low
molecular weight (monomoelecular) volatile
isocyanates. Therefare, there is no danger of
irritation for the respiratory tract. However, alt
precautions required when using chemicals shcould
be observed. Avoid contact with the eyes and skin.

Fig. 8-9

—_— A WARNING

Always wear gloves and use special suction cups
with handles when replacing the glasses.
Do not strike the glasses to remove.

Preparing the replacement glass

1. Place the glass momentarily in position and mark
with adhesive tape to position it correctly during
final bonding.

Fig. 8-10

2. Thoroughly cleanthe glass edge using the special
cloth moistened in the degreaser supplied.

important - After degreasing, wipe the degreased
part using a clean dry cloth.

Fig. 8-11

Carefully read personal and rnachine SAFETY PRECAUTIONS at the beginning of this Manual
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3. Shake well the glass activator bottle before use 5. Punchthe membrane in the threaded connection.
(at least 1 minute after ball separation from the
sediment). Apply an even continuous bead of
activator along the black stencil using the
applicator supplied.

Important - Once applied, aliow the activator to dry
for at least 10 minutes keeping the surface clean,

6. Cut off the nozzle and apply a smooth continuous
bead of BETASEAL sealant-adhesive along the
edge of the body or windscreen keeping the gun

vertical.
Fig. 8-12
4. Remove the sealant cartridge bottom cover and
salts therein.
Fig. 8-15

Fig. B-13

Caretully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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Glass assembly

1. Position the glass in its seat slightly pressing it.

Note - The glass must be fitted to the machine within
maximum 15 minutes after appiying the BETASEAL
sealant-adhesive.

Note - Work only in well ventilated premises. The
polyurethane adhesive does not contain low
moiecular weight (monomolecular} volatile
isocyanates. Therefore, there is no danger of
irritation for the respiratory tract. However, all
precautions required when using chemicals should
be observed. Avoid contact with the eyes and skin.

Note - The BETASEAL sealant-adhesive hardens
with air moisture. Hardening depends upon ambient
humidity and reiative penetration degree. Therefore,
machine downtime ranges from 2 to 3 hours at a
temperature of 23°C. During this period the machine
should not be submitted to any stress whatever.

—————— A WARNING

Any variation o instruciions specified, such as use
of materials after expire date or improper work
procedures, may negatively affect the results of the
operation. The manufacturer does not assume any
responsibitity for damages which may derive to
persons and/or things.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manual
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8.5 REPAIR

8.5.1 CAB (REMOVAL/INSTALLATION)

Remaval

Park the machine on level ground and block wheels
securely to prevent motion.

Disconnect the battery isolator switch.

- A WARNING

Always disconnect the battery isolator switch before
cleaning, repairing, overhauling or parking the
machine.

Fig. 818

Fig. 8-17

Remove rear fenders and steps.

Remove protection panels at the cab bottom, on both
sides.

Disconnect the ¢ab to frame ground braid.

Provide a suitable hoist above the cab and hook it
to the lifting eyebolts. These should have been
screwed in at the cab top beforehand (cab weight:
700 kg approx.). Take out any slack in the lifting
chains.

S A WARNING

Always use hoists or similar devices of suitable
capacity to lift or move heavy components. Ensure
that the sling is perfectly made. Use lifting eyebolts
if specified.

Caretully read personat and machine SAFETY PRECAUTIONS at the beginning of this Manual
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Loosen the cab to frame retaining bolts. Leave the
rubber mounts on their supponts.

Detach the throttle controi linkage from the engine
compartment and the parking brake linkage at the
three-way valve on the cab left-hand side.

Close the heater supply taps.
Detach both heater hoses located at the cab rear
right-hand side.

Slightly raise the cab taking care riot to tension any
electrical cables or hoses. Lifting height should be
such to allow detachment of all lines and cables from
machine assemblies,

S A WARNING

Do not work under or near an attachment of the
machine or any of its parts which are not suitahly
supported and locked.

Note - Mark all lines and electrical cables before
removal to assist cotrect reassembly.

Ensure all machine connections have been
disconnected. Raise the cab and move it to one side.

Carefully read personal and machine SAFETY PRECAUTIONS at the beginning of this Manuai



8-10 CAB wW110-W130

Instaliation

fnstallation is carried out in reverse order of removal.

-

Fig. 8-20 Securing the cab to the machine

Note- [T> (A1 21daNm

1. Cab retaining nut M16 5. Frame - ROPS front retaining bolt M24
2. Frame - ROPS rear retaining bolt M30 6. Cab front support

3. Rubber mount to frame bolt 7. Cab rear support.

4. Rubber mount

Carefully read personal and machine SAFETY PRECAUTIONS at the begirning of this Manual
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