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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

4617

3579

h 4 ¥

t= 3
& B i iy == f
s ] £
[} H (=3 =y
g : 88| &
o = o o
= M o
[=
[=
I= - - -
¥ H h 4
_Q?:—'
L
[y
h
Y
P
2] ¢
wl S
8 o N &
© QU O«
8 ®

* Dimension refering

) 2368 ol

to 555/70 *

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)



0-4

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)
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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)

C e —————y ¢ e e



1-26 ENGINE W110-W130

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



2-16 TRANSMISSION W110-W130

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)




2-26 TRANSMISSION W110-W130

@ . @ @ @ : 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}




2-28

TRANSMISSION

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}
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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)
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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
TRANSMI