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WB97R-2

HOISTING INSTRUCTIONS

1. If a part cannot be smoothly removed from the ma-
chine by hoisting, the following checks should be
made:

• Check for removal of all bolts fastening the part
to the relative parts.

• Check for any part causing interference with
the part to be removed.

2. Wire ropes

1) Use adequate ropes depending on the weight of
parts to be hoisted, referring to the table below:

The allowable load value is estimated to be one-
sixth or one-seventh of the breaking strength of the
rope used.

2) Sling wire ropes from the middle portion of the hook.
Slinging near the edge of the hook may cause the
rope to slip off the hook during hoisting, and a se-
rious accident can result.

Hooks have maximum strength at the middle por-
tion.

3) Do not sling a heavy load with one rope alone, but
sling with two or more ropes symmetrically wound
on to the load.

Slinging with one rope may cause turning of the load
during hoisting, untwisting of the rope, or slipping of
the rope from its original winding position on the
load, which can cause dangerous accidents.

4) Do not sling a heavy load with ropes forming a wide
hanging angle from the hook.
When hoisting a load with two or more ropes, the
force subjected to each rope will increase with the
hanging angles.
The table below shows the variation of allowable
load (kg) when hoisting is made with two ropes,
each of which is allowed to sling up to 1000 kg ver-
tically, at various handing angles.
When two ropes sling a load vertically, up to 2000 kg
of total weight can be suspended.
This weight becomes 1000 kg when two ropes
make a 120° hanging angle.
On the other hand, two ropes are subjected to an ex-
cessive force as large as 4000 kg if they sling a 2000
kg load at a lifting angle of 150°.

Heavy parts (25 kg or more) must be lifted
with a hoist etc. In the Disassembly and Assem-
bly section, every part weighing 25 kg or more is
clearly indicated with the symbol

WIRE ROPES
(Standard «S» or «Z» twist ropes

without galvanizing)

Rope diameter (mm) Allowable load (tons)
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From liter to U.S. Gall.
1 � = 0.2642 U.S. Gall.

From liter to U.K. Gall.
1 � = 0.21997 U.K. Gall.
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Gears
Front axle Rear axle

Transmission Differential Planetary Total Transmission Differential Planetary Total

1st gear 4.374

2.436 6.000

62.592 5.440

2.846 6.000

92.893

2nd gear 2.436 34.859 3.030 51.740

3rd gear 1.232 17.630 1.532 26.160

4th gear 0.651 9.316 0.810 13.832

RKZ01031
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STRUCTURE AND FUNCTION POWER TRAIN

1. Diesel engine

2. Convertor

3. Transmission

4. Hydraulic pump

5. Front axle

6. Rear axle

7. Front Cardan drive shaft

8. Rear Cardan drive shaft

9. Rear wheels

10. Front wheels
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Final reduction - joint
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STRUCTURE AND FUNCTION FRONT AXLE

1. Planetary carrier

2. Planetary (Z =29)

3. Ring gear (Z=75)

4. Ring gear carrier

5. Wheel hub

6. Seal

7. Pin

8. Shim

9. Protection

10. Bushing

11. Seal

12. Axle body

13. Bearing

14. Joint

15. Pin

16. Protection

17. Seal

18. Bearing

19. Snap ring

20. Steady pin

21. Stud bolt

22. Plug

23. Sun gear (Z=15)

24. Snap ring



10-23WB97R-2

FUNCTION
• The rotation and torque transmitted to the pump

shaft is converted into hydraulic energy and pres-
surized oil is delivered according to the load require-
ments.

• The amount of oil delivered can be modified by
changing the angle of the swash plate.

RKZ01120
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STRUCTURE AND FUNCTION HYDRAULIC PUMP

STRUCTURE
• The cylinder block (6) is supported and connected

to the shaft (1) by the spline a and the shaft (1) is
supported by the front and rear bearings.

• The tip of the piston (6) is ball-shaped. The shoe (4)
is caulked to it to form one unit in such a way that the
piston (5) and the shoe (4) together form a spherical
bearing.

• The swash plate (3) has a flat surface A and the
shoe (4) remains pressed against this surface while
sliding in a circular movement.
The swash plate brings highly pressurized oil onto
the cylindrical surface B fashioned in the pump body
(2), which means that the swash plate (3) slides on a
hydrostatically-supported bearing.

• The pistons (5) perform their relative movements in
an axial direction, inside cylindrical chambers fash-
ioned in the cylinder block (6).

• The oil is brought up to pressure in the chambers of
the cylinder block (6) by the rotatory movement of
the block itself. The areas of pressure and suction
are determined by the swash plate (7).
The surface of the swash plate is so designed that
the oil pressure always remains within acceptable
limits.
The oil in each chamber is drawn in and discharged
through holes in the valve plate (7).
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PC VALVE

FUNCTION
• The PC valve performs an approximate power

check, and ensures that the hydraulic horse-power
absorbed by the pump does not exceed the horse-
power delivered by the endothermal engine.
This is achieved by limiting the pump delivery Q in
function of the delivery pressure PP, even if the LS
valve requests an increase in delivery Q due to the
larger section freed by the control valve spool, in the
presence of high pressure pump delivery.

• In other words, when during operation the delivery
Q increases and the delivery pressure PP also in-
creases simultaneously, the PC valve reduces the
pump delivery Q. When the delivery pressure PP
decreases, the PC valve increases the pump flow.

• The relationships between the pump delivery pres-
sure PP and the delivery Q are shown in the dia-
gram.
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STRUCTURE AND FUNCTION HYDRAULIC PUMP
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HYDRAULIC CIRCUIT

Boom Bucket

DLS

T P

Hammer Arm Boom rotation RH Outrigger Bucket Boom

Additional
equipment

L D

Telescopic
arm
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4. INTRODUCTION OF THE LS PRESSURE
• The LS pressure is the pressure generated by external forces acting on the actuators at the outlet of the control

valve.

RKZ01781
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STRUCTURE AND FUNCTION CLSS (Closed Center Load Sensing System)

OPERATION
• When the shuttle (1) is activated, the pump pressure

PP starts to flow into the actuator circuit A through the
duct b.

• At the same time the compensator (2) moves up-
wards ( ) so that the flow controlled by spool (1) can
flow towards the actuator A.
(Check valve (4) do not allow any flow up to when
pressure in chamber c is higher than pressure in
chamber b).
Pressure downstream spool (1) flows in the PLS cir-
cuit downstream the compensator valve throught the
orifice d.

• The PLS circuit of the LS is thus in communication
with the tank circuit T by means of the LS decom-
pression valve (3).
(See the description of the LS decompression valve).

• The system stabilizes when a pressure difference of
18 bar is generated across the shuttle (1) between
pump pressure PP and PLS pressure.
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� The drawing shows boom safety valve

RKZ01050Sezione A - A
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STRUCTURE AND FUNCTION SAFETY VALVE

1. Plug

2. Check valve spring

3. Check valve

4. Check valve spring

5. Check valve

6. Plug

7. Protection

8. Over-ride screw (Safety)

9. Spool

10. Safety valve spring

11. Safety valve

12. Spool

13. Spring

14. Housing

15. Plug
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ELECTRICAL DIAGRAM (1/6)
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STRUCTURE AND FUNCTION ELECTRICAL DIAGRAM (1/6)

COMPONENTS
G1 - Battery
G2 - Generator
H1 - Preheating warning light
H2 - Generator warning light
H3 - Engine water high temperature

warning light
H4 - Air filter warning lamp
H5 - Hydraulic oil filter warning lamp
H6 - Optional warning lamp
H7 - Optional warning lamp

H8 - Optional warning lamp
HA1 - Horn
K01 - Starter relay
K02 - Preheating relay
K03 - Fuel shut off relay
K4 - Safety start relay
KT1 - Fuel shut off timer
KT2 - Preheating timer
M1 - Starter motor
P1 - Rpm instrument
P2 - Hour counter

P3 - Fuel level indicator
P4 - Water temperature instrument
R30 - Heating start
R31 - Fuel level sender
R32 - Water temperature sender
S6 - Starting switch
S21 - Engine water high temperature switch
S22 - Air filter blocked switch
S23 - Engine oil low pressure switch
S24 - Fuel gauge
Y0 - Fuel shut off solenoid valve

CONNECTORS
X1 - Front line (engine) 11 way connector
X10 - Front line-engine line 13 way connector
X11 - Power 3 way connector
X12 - Front line-cross line 3 way connector
X13 - Front line-engine line 2 way connector
X14 - Front line-cross line 4 way connector
X15 - Start key 4 way connector
X16 - Conditioner clutch 2 way connector
X17 - Lateral dashboard 21 way connector
X18 - Power box 5 way connector

X19 - Front dashboard 9 way connector
X21 - Fuel level indicator 3 way connector
XA - Generator 2 way connector
XAD- Diode 2 way connector
XAM- Fuel shut off valve 3 way connector
XS - Multifunction instrument 16 way connector
XT1 - Fuel shut off timer 4 way connector
XT2 - Preheating timer 4 way connector

FUSES
F3A - Safety start fuse 7.5A
F3B - Switch+warning light+ return to dig fuse 7.5A
F7A - Monitor fuse 7.5A
F7C - Fuel shut off fuse 7.5A
FUG1- General fuse 60A
FUG2- Preheating fuse 80A
FUG3- Fuel shut off power fuse 30A
FUG4- Generator fuse 70A
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ELECTRICAL DIAGRAM (6/6)
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FOR MACHINE

Machine model WB97R-2

Classifi-
cation

Check item Test conditions Unit
Standard

value
Permissible

value

M
ai

n 
va

lv
e 

pr
es

su
re

2-3-Spool control valve

• Engine speed: max.
• Oil temperature: 45 – 55 °C
• Without steering

bar

200 200±7

6-7-8-Spool control valve 200 200±7

Steering unit • Engine speed: 1500±50 rpm 175 175±7

P
re

ss
ur

es
 o

f s
ec

on
da

ry
 v

al
ve

s 
ci

rc
ui

ts

Front bucket
(curled)

• Engine speed: min.
• Oil temperature: 45 – 55 °C
• Check one circuit at the time

✽ Check on test bench

bar

235 235±7

Front bucket
(dump)

175 175±7

Attachment
(3rd spool)

235 235±7

Boom
(raising)  ✽

305 305±7

Boom (lowering) 235 235±7

Arm (Closing) 235 235±7

Boom swing 245 245±7

Bucket (curled) 235 235±7

Side digging boom
(right-left)

275 275±7

Hammer (delivery) 165 165±7

Steering unit (safety) ✽ 240 240±7

TESTING AND ADJUSTMENTS NORMAL OR STANDARD TECHNICAL DATA
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MEASURING ENGINE SPEED

When checking engine speed, be careful not to touch
high temperature parts and not to get caught in rotating
parts.

� Check speed when following condition are reached:
• Engine water cooling temperature: 68 – 80 °C.

• Hydraulic oil temperature: 45 – 55 °C.

1 - Remove the air filter (1).

2 - Install and connect C1 tachometer.
� If using C2 stroboscopic tachometer, mark a light

notch on, engine pulley for an easier reading.

3 - Start engine and check:

• Low idling speed without load (accelerator pedal
and hand accelerator released in «minimum» po-
sition).

• High idling speed without load (accelerator pedal at
the travel end).
� Low idling speed: 1050�50 rpm
� High idling speed: 2375�50 rpm

� If low and high idling speed with engine without load
are not within permissible value, before going on
with other operations, check accelerator pedal
stoppers and wiring sheathings. (See «ACCELER-
ATOR LEVER ADJUSTING»).

RKZA9910

1

RKZA5300

C1

TESTING AND ADJUSTMENTS MEASURING ENGINE SPEED
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AIR BLEEDING - RELEASING RESIDUAL PRESSURE

1. Air bleeding from pump
� Air bleeding from pump (that means the filling of pump

body) is necessary:
1 - When removing pump.

2 - When removing or replacing connection hoses be-
tween pump and hydraulic tank.

3 - When replacing hydraulic oil and hydraulic tank
overhaul.

The air bleeding is obtained as follows:

1 - Carry out tank oil filling and close hydraulic tank with
plug G1.

2 - Remove plug (1) of breather pipe (2).

3 - Connect plug G1 to low pressure air compressed con-
nection.

4 - Introduce slowly and intermittently air compressed in
the hydraulic tank until when flows out oil without air
bubbles.
� Max. pressure in tank: 0.5 bar

5 - Mount plug (1) and lock it.

6 - Depressurize slowly hydraulic tank, check level and, if
necessary, refill tank oil at correct level.

7 - Start engine and run it for few minutes before bleeding
air from the whole system.

2. Air bleeding from cylinders
� When hydraulic cylinders or pipe fitting have been re-

moved, it is necessary to bleed air before to use again
the machine.

� Operate on a movement at a time starting from main cyl-
inders (lifting).

1 - Start engine and run it at high idling speed for about 5
min. to worm up oil and to pressurise hydraulic system.

2 - Return engine at low idling speed, extend and retract
the interested piston 4-5 times.
� Extend, lower and retract pistons until about 100

mm from their end of stroke.

3 - Bring again the engine at high idling speed and repeat
operation of point 2; return the engine at low idling
speed and make a complete travel of piston until the hy-
draulic pump reaches its maximum pressure.

4 - Repeat above operation (starting from point 2) for all
cylinders.

RKZA5450
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TESTING AND ADJUSTING OF UNLOADING VALVE

★ Testing conditions:
• Engine: stopped but at working temperature.

• Hydraulic oil: 45 – 55 °C.

• Machine: front equipment on the ground, parking
brake applied and boom and arm fully extended.

• Working mode: Power

1 - Disconnect hose (1) from the Load Sensing line. Install
an tee and reconnect hose (1).

2 - Remove plug (2) and install a pressure adapter (M8x1).

3 - Connect the pressure gauge E5 to adapter.

4 - Start the engine and bring it to 1050�50 rpm and, with-
out any movement (lever in neutral position), read the
�P pressure.

Normal value: 21�1 bar
★ If the �P value is not inside the limits, adjusting the

Unloading valve (3).

1. Adjusting the unloading valve

1 - Remove plug (4), spring (5), washers (6) and body valve
(7).

2 - Place a shim (8) under the spring (5) and mount the val-
ve.

• One shim of 1 mm increase pressure �P  of 3 bar.

Plug: 100 Nm

RKZB5641
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TESTING THE CORRECT FUNCTIONING OF THE POWER TRAIN
CLUTCHES
� Test conditions:

• Engine: stopped.

• Brake pedals: connected by a cotter pin.

• Machine: on solid and level ground with the equip-
ment raised and safety devices engaged.

� This test must be performed after having checked
the pressures of the power train group.

1. Preparation of the machine

1 - Prepare a rev. counter C1 to measure the engine rpm.
� If mounting an electronic pressure transducer rev.

counter on a diesel delivery line to the injection noz-
zles, make sure that it is placed far away from the
line-clamp.

� If using a stroboscopic tachometer C2, make a
clearly visible notch on the engine pulley to facili-
tate the reading.

Make sure that the brake pedals are fastened together
by the cotter pin (1).

During the following tests, during the engine accelera-
tion phase with the gear engaged, the condition of the
brake disks can also be checked
If, while force is being exerted on the brake pedals, the
machine starts to travel (even slowly):

a - Release the accelerator immediately and stop the
engine.

b - Check the wear on the brake disks and change
them before completing the tests.
(See: «30. DISMANTLING AND ASSEMBLY -
REAR AXLE»).

2. Testing

1 - Start the engine and heat the engine and all the fluids up
to working temperature. In particular make sure that the
power train oil reaches a temperature of 80�5 °C.

2 - With the engine in idling condition, accelerate to MAX.
and check that in this condition the revs remain within
permissible limits. (See «TESTING ENGINE SPEED»).

3 - Brake hard and bring the engine up to MAX.

4 - Maintaining the braking action and the acceleration, en-
gage the FORWARD gear and check that the engine
speed decreasesuntil it is once again within permissible
limits (See «TESTING THE ENGINE SPEED UNDER
STRESS»).

5 - Repeat this test in REVERSE gear.
� If the revs are high than the permissible limits, the

clutches are worn, and must be replaced.

RKZA8580
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TROUBLESHOOTING

Front axle troubleshooting ....................................... 56

Rear axle troubleshooting........................................ 61

Transmission troubleshooting.................................. 66

Checking and inspection of the electronic control unit . 69
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Oil leakage form gaskets and seals

CAUSES REMEDY

Prolonged functioning at high temperature of the oil

Replace the gasket or seal and matching surface if damaged
Use correct lubrication and replace at recommended intervals

Oil gasket assembled incorrectly

Seal lip damaged

Contaminated oil

Excessive wearing out of input flange spline

CAUSES REMEDY

Exhaustive use Replace the flange
Check that the pinion spline is not excessively worn out
Replace bevel gear set if required

Pinion nut loosened

Pinion axle backlash

Fatigue failure of pinion teeth

CAUSES REMEDY

Exhaustive use
Replace bevel gear set

Continuous overload

Pinion and ring teeth breakage

CAUSES REMEDY

Crash load of differential components Check and/or replace other differential components

Side gear spline worn out

CAUSES REMEDY

Excessive use
Replace differential gear group.
Replace halfshaft if required

Thrust washer surface worn out or scratched

CAUSES REMEDY

Insufficient lubrication; contaminated oil;
incorrect lubrication

Use correct lubrication and fill up to right level.
Replace at intervals recommended.
Replace all scratched washers and those with 0,1mm thickness
lower than the new ones

Inner diameter of tapered roller bearing worn out

CAUSES REMEDY

Excessive use axial pinion Replace bearing.
Check pinion axial backlash.
Use proper lubrication, fill up to right level and replace at recom-
mended intervals.

Excessive pinion axial backlash

Insufficient lubrication; contaminated oil

Bent or broken halfshaft or halfshaft broken at wheel side

CAUSES REMEDY

Vehicle intensively operated or overloaded
Replace.
Check that wheel support is not worn out or wrongly adjusted.

Wheel support loosened

Beam body bent

TROUBLESHOOTING REAR AXLE
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HOW TO READ THE MANUAL

1. Removal and Installation of the groups

(1) The procedures and information needed to carry out the work of removing or Installing units or groups are given
in the removal procedure. The sequence of operations is not repeated in the installation procedure.

(2) Information needed for installation is marked with the symbol ; The same symbol is repeated at the end
of each removal procedure for the same item, to indicate to which installation item it refers.

(Example)
REMOVAL GROUP � � � : ......................................................Title of operation

: ............................................................................................Safety precautions to be followed when carrying
out the operation.

1 - Remove XXXX (1): ..............................................................Step in removal procedure.

�:.........................................................................................Technique or important point to remember when
removing XXXX (1)

2 - � � �  (2): ................................................................ This sign means that information is given
for the installation procedure

3 - Remove � � � (3):

........... �: ......................................................................Recovery of oil or water, and the quantity to be
recovered.

INSTALLATION GROUP � � � : ..............................................Title of operation

� To install, reverse removal procedure.

: .........................................................................................Technique to be used for installation

�:.........................................................................................Technique or important point to remember when
removing � � � (2)

� Addition of water or oil� ........................................................Step in removal procedure

�:.........................................................................................Point to remember when adding water or oil.

2. To the precautions to be taken during the removal or installation of the groups, must be added the specific «PRE-
CAUTIONS TO BE TAKEN DURING THE OPERATIONS».
Always make sure that these precautions are taken.

3. List of special tools

(1) For details of the descriptions, codes and quantities of each tool (A1; A2 etc.) mentioned in the operational pro-
cedures, see the list «SPECIAL TOOLS» supplied in this section.

4. List of the tightening torques and weights, and the quantities oil, liquids or grease needed to fill tanks and
containers

(1) In the operating procedures, you will find the symbols , , , ; In the following order, these rep-
resent the values of «TIGHTENING TORQUES», «WEIGHT OF PARTS OR GROUPS», «QUANTITIES OF
OIL OR LIQUIDS TO BE INTRODUCED», «SCREW LOCKING MATERIAL, SEALANTS AND LUBRICA-
TION», «LUBRICATING GREASE».

NOTE
If no symbol is indicated, the values to be used are those given in the introductory sections of this manual.

1

1

1

REMOVAL AND INSTALLATION HOW TO READ THE MANUAL
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6 - Remove the front screws (12), the rear nuts (13) and lift
out the compressor (7) complete with its support (14).

INSTALLATION OF THE
AIR-CONDITIONING UNIT
COMPRESSOR
• To install, reverse the removal procedure.

Belt-tightening screw: 123 Nm

� Apply tension to the compressor belt.
(For details, see «TESTING AND APPLYINGTEN-
SION TO THE COMPRESSOR BELT»).

� Tighten until the flanges rest on the compressor.

Compressor retaining screws: 32 Nm

1 - Connect the unit to the maintenance station B1 and refill
it.

Quantity of fluid: 2250�150 g
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6 - Take out the screws (10) that join the turbocompressor
tothecouplingsleeve,andremovethecouplingsleeve(11).

7 - Take out the screws (12) and remove the bracket (13).

8 - Take out the nuts (14), and the washers (15) and lift off
the turbocompressor (16).
� Carefully check the state of all the sealing gaskets.

Replace them if there is any sign of damage.

INSTALLATION OF THE
TURBOCOMPRESSOR
• To install, reverse the removal procedure.

Tube retaining screws: 22.5–28.4 Nm

Flange screws: 8–9 Nm

Coupling joint screws: 22.5–28.4 Nm

Bracket screws: 22.5–28.4 Nm

1 - Start the engine and check that there are no leaks in the
turbocompressor lubrication tubes.

RKZA1621
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REMOVAL OF THE MUFFLER

Fully raise the front working equipment and engage the
safety stop.
Also make the backhoe safe.

1 - Loosen the retaining clip (1) of the hose (2) and discon-
nect it from frame.

2 - Take out screws (3).

3 - Take out the four screws (4) and remove the complete
muffler (5).

INSTALLATION OF THE MUFFLER
• To install, reverse the removal procedure.

� Put in a new sealant.

RKZA9920

1
2

RKZA9931

3

RKZA9941

4

5

REMOVAL AND INSTALLATION MUFFLER



30-43WB97R-2

REMOVAL OF THE FUEL TANK

Lower the working equipment completely until it rests on
the ground and stop the engine.

1 - Remove the lower left-hand guard (1) of the cab.

2 - Take the cap (2) off the filling inlet of the fuel tank (3) and
remove also the bottom plug in order to drain the fuel.

Fuel: max. 130 �

3 - Remove the nut (4) in order to free the clips (5).

4 - Remove the guard (6), loosen the rods (7) until the bat-
tery (8) is free (8) from the bracket (9).
Disconnect the clamps (10) and (11) and remove the
battery (8).

First remove the clamp of the negative battery ter-
minal (8) (–).

5 - Disconnect the connector (12) of the level indicator (13)
and the connector (14) of the self-supply pump, if fitted.

6 - Disconnect the fuel suction and flow-back hoses (15)
and (16) and the pipe of the self-supply pump, if fitted.
� Plug the pipes to prevent entry of impurities.
� Mark the pipes to avoid exchanging them during in-

stallation.

7 - Remove the screws (17) and the guard (18).

8 - Support the fuel tank (3) with hoisting tackle and remove
the four retaining screws (19).

9 - Remove the fuel tank (3).

Fuel tank: 73 kg

INSTALLATION OF THE
FUEL TANK
• To install, reverse the removal procedure.

Retaining screws for fuel tank: 120 Nm

1 - Refill the fuel tank.

Fuel: max. 130 �

2 - Bleed the air from the fuel circuit.

3 - Start the engine.
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REMOVAL OF THE TRANSMISSION

Lower the working equipment completely until it rests on
the ground, and stop the engine.
Make the backhoe safe.

Raise the engine hood and disconnect the cable from
battery negative terminal (–).

Release all residual pressure in all circuits.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

� Drain the hydraulic oil.

Hydraulic oil: 92 �

� Drain the oil from the gearbox.

Gearbox oil: 16 �

1 - Remove the piston pump. (For details, see «REMOVAL
OF THE PISTON PUMP»).

2 - Raise the lever (1) protective sleeve, disconnect the
connector (2) of the transmission disengagement.

3 - Disconnect the pipe (3) that fills the gearbox with oil.

4 - Take out the front cardan shaft (4).

5 - Take off the cover (5) of the flywheel oil-sump and take
out the six retaining screws (6) of the converter coupling
flange (7).

1

2
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5. Disassembly oil pump

1 - Drain oil from transmission hydraulic circuit. Remove
screws (1).
� Mark pump position before remove the screw.

2 -Remove the oil pump (2) by means of tool C1
� Take a care to not damage the oil pump seal.
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4 - Assemble 2nd speed pipe (21) and tighten fitting (20).

Pipe: 26–30 Nm

Fitting: 40 Nm

5 - Assemble 1st speed pipe (4) and tighten fitting (3).

Pipe: 26–30 Nm

Fitting: 40 Nm

6 - Assemble 3rd speed pipe (2) and tighten fitting

Pipe: 26–30 Nm

Fitting: 40 Nm

7 - Assemble FWD delivery pipe (18) and tighten fittings.

Pipe: 26–30 Nm

Fitting: 40 Nm
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7 - Remove oil seal (10). Use tool C4.

8 - Remove screws (11).

9 - Remove flange (12) and O-ring (13).

10 - Remove transmission shaft PTO (14); by pushing lightly
on the opposite side.
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20 - Assemble retaining ring (23).

21 - Apply a thin film of Loctite 510.

22 - Assemble cover (22) and tighten screws (21).

Screw: 50 Nm

23 - Assemble retaining ring (20).
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26 - Remove retaining ring (29) and stop washer (28).

27 - Lower spring retaining cover (33). Remove spring pin
(30). Use tool C9 and a hydraulic press.

28 - Remove retaining ring (32).

29 - Remove spring retaining cover (31) and spring (33).
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15. Disassembly shaft B

1 - Lift the three shafts B-C-E, at the same time. Use tool
C11.
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18 - Check forproperoperationbyblowing incompressedair
into the special hole, about 6 bar.

19 - Lift the three shafts B-C-E at the same time and insert
into the rear half-housing. Use tool C11.

RKZB3360
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36 - Remove retaining ring (51), spring retaining cover (52)
and spring (53).

37 - Remove clutch piston (54) by blowing in compressed air
through the delivery hole. Remove rotary seal (55).

18. Assembly shaft C

1 - Insert rotary seal (55) on clutch piston (54).

2 - Applya thin filmofgreaseon theouteredgeand in the in-
ner part of clutch piston (54).
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40 - Insert rotary seals (1).

41 - Lift thethreeshaftsB-C-Eat thesametimeandinsert the
unit into the half-housing. Use tool C11.

42 - Check forproperoperationbyblowing incompressedair
into the special hole, about 6 bar.

RKZB4460
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16 - Assemble bearing (23). Use tool C14.

17 - Insert spacer (22).

18 - Using tool C11, lift the three shafts B-C-E at the same
time and insert the unit into the half-housing.

RKZB4761
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6.2 2-ways valve replacement
• Unscrew the 2-ways valve (24 mm wrench)

★ Reassembly: torque: 45 ± 4 Nm

6.3 Shuttle valve or selector removal
• On the outlet element, unscrew the upper seat (4 mm

socket wrench).
★ Reassembly: torque: 20 ± 2 N.m.

• Remove the ball.

• Unscrew the lower seat.
★ Reassembly: torque: 20 ± 2 N.m.

• Replace shuttle valve parts.
★ Apply Loctite 542 pneumatic/hydraulic sealant

• Reassemble parts in reverse order.

RKZ07570
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Abnormal machine operation

Abnormal control block operation

Visual defects

Malfunction Probable cause Additional checks Remedy

Engine remains under load
after spools are returned
to neutral

1- Flow regulator blocked Replace flow regulator

2- Flow regulator filter clogged Replace the filter

Malfunction Probable cause Additional checks Remedy

Detent malfunction

1- Mechanism defective Replace mechanical detent

2- Solenoid defective
Check solenoid resistance
(for electrical detent)
(R: 16,5 Ω at 20 °C)

If resistance is incorrect:
Replace solenoid

Increase of force on controls
or spool return defective

Control block assembly tie
rods too tight

Loosen and tighten
to 25 ± 2 Nm
Remove control block
fixation points

Spool seals obsolete Replace spool seals

Malfunction Probable cause Additional checks Remedy

Spool leaking oil Spool seals defective
Replace spool seals
Check the rubber boot
condition

Oil leakage at pressure relief
valves and plugs

Seals defective
Remove pressure relief
valve or plug and
replace seals

Oil leakage between
elements

Seals between elements
defective

Remove working sections and
replace joints

Oil leaking from hydraulic
operator housing

1 - Seal between housing and
body defective

Replace seal

2 - Seal of adjustable stop nut
defective

Replace seal

Tongue control boot damaged Replace boot

REMOVAL AND INSTALLATION FRONT AND BACKHOE CONTROL VALVE
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6. Pinion group disassembly

1 - Fit the differential carrier (1) in a vise.

2 - Unscrew the lock nut using special tools D3 and D4.
� This operation will irretrievably damage the ring

nut.

3 - Remove the ring nut (2) and collect its retaining washer
(3).

4 - Tap the shaft with a soft hammer to remove the bevel pi-
nion (4).
� Take care not to drop the pinion.

5 - Collect the washers (5), the collapsible spacer (6) and
the inner cone of the tapered roller bearing (7).

6 - Place the differential carrier on a flat surface as shown in
the figure and remove the outer cups of the taper roller
bearing (7) using a driver and a hammer.
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3 - Assemble the bush (5) on the axle beam with the special
tool D15 and a hammer.

4 - Assemble the seal ring (6) on the beam with the special
tool D16 and a hammer.
Fill ¾ of the seal ring cavity with grease.

5 - Lubricate the bush (5) and the seal ring lip (6).
Insert the U-Joint (7) inside the axle beam.
� Be careful not to damage the seal.

5. Wheel hub group assembly

1 - Force the bush (1) into the swivel housing (2) with the
special tool D17 and a hammer or a press.

2 - Assemble the seal ring (3) on the swivel housing (2) with
the special tool D18 and a hammer.
Fill ¾ of the seal ring cavity with grease.

3 - Position the lower king pin (4) on a workbench and as-
semble the cone of the spherical joint (5)with the special
tool D19 under a press. Put the shim under the Belleville
washer on the upper part.
Grease well the king pin housings with specific grease.

4 - Position the Belleville washers (6) on the king pin hou-
sings.
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DISASSEMBLY OF REAR AXLE

1. Epicyclic reduction gear disassembly

Before draining the oil, position the hub with the plug on
the upper part and loosen it of some turns in order to eli-
minate any possible inner pressure, and then remove it
completely.
Turn the hub upside-down till the hole is in the lowest
point.
Drain the oil completely.

1 - Unscrew and remove the two fastening screws (1) of the
planetary carrier (2) with a wrench.

2 - Remove the planetary carrier (2) from the wheel hub (3).
Position the planetary carrier on a table and check its
wear conditions.

3 - Remove the O-ring (4) and check its conditions.

4 - To replace the epicyclic gears (5), if necessary, remove
the screw (6) and relevant washers (7) and (8).
� Treat the pin (9) with care.

5 - Remove the epicyclic gear (5) from its seat, taking care
not to lose the two units of rollers (10) and thrust washer
(11) and (12) inside it.
� If the pins (13) of the pinion gears are in poor con-

dition, replace the entire planetary train with pre-fit-
ted pins.

� If the halfshaft stop (14) is worn, replace the entire
planetary carrier.
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20 - Unloose the brake flange (24) bleed (23).

21 - Take the piston out (25).
If necessary, blow in air through the brake bleeder vent
to eject the piston, using the minimum pressure.
� Possible swift ejection of the piston.

22 - Remove the O-Rings (26) and (27) from the piston (25)
and check their conditions.

23 - Unscrew the fastening screw (28) of the ring nut retainer
(29).
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7 - Insert a new O-ring (11) on the flange. Lubricate the O-
ring. Assemble the left flange on the central body.

8 - Tighten the securing screw of the brake cylinder with a
torque-wrench.

Screw: 79 Nm

� Check that the reference marks made in the disas-
sembly between flange and central body coincide.

9 - Before the adjustment of the ring bevel gear bearings
preloading, prefasten the brake cylinders with two ad-
ditive screws M14X120.
Tighten at 79 Nm.
Once adjustment is made, remove them.
� Respect the correct assemble side of the differen-

tial box with its relative components.

10 - Overturn and position the flange central body on a flat
surface.
Insert the differential box.

� The differential locking device elements have to be as-
sembled by respecting the relative position pointed out
in the figure.

11 - Once the snap ring (13) has been introduced into the
shaft (12) till about 20 mm from the flatted end, introduce
the shaft into its housing in the central body, on the gear
side, slipping it into the fork (14).
� Do not put the snap ring in the housing.
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17 - Check that, in rest position, the measure between the
middle of the connection holes at the lever ends is hi-
gher than the minimum value 320 mm.

18 - Assemble the adjusting screws (17) on the brackets and
screw in them, till they are in contact with the levers.

19 - Screw in the two screws of the same measure to be
within the foreseen range for the levers in rest position:
320–329.5 mm (about 3 mm between lever and bracket
will remain).

20 - If the screw (17) is not perpendicular to the side surface
of the lever (16), adjust its position by moving the sup-
porting bracket.

RKZ06191
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7 - Disconnect the connector (10)of the solenoid (11) of the
control valve (12).

8 - Disconnect the lever command tie-rods (13) from the
control valve.

9 - Disconnect from the control valve the pipes (14) (deliv-
ery, return, Load Sensing and actuators). Plug them to
prevent entry of impurities.
� Mark the pipes to prevent exchanging positions

during re-connection.

10 - Attach the control valve (12) to some hoisting tackle and
apply a slight tension to the cables.

11 - Remove the four screws (15) and then the entire control
valve.

Control valve:6-spool 47 kg
7-spool 53 kg
8-spool 59 kg

INSTALLATION OF THE
BACKHOE CONTROL VALVE
• To install, reverse the removal procedure.

� Bleed the air from Load Sensing circuits and from the
hydraulic circuits of all the actuators.
(For details, see «20. TESTING AND ADJUST-
MENTS).

RKZA2251

14

13

11

10

12

RKZA2260

15 15

REMOVAL AND INSTALLATION BACKHOE CONTROL VALVE



30-239WB97R-2

5 - Secure the piston-rod group (6) on the tool A1.

6 - For the side digging boom cylinder: remove the
snap-spin (10).

7 - For the piston rod of the boom cylinder: remove the
screw (7).

8 - Use the appropriate socket wrench A7 on the piston
hexagon (11) and unscrew the piston.
� Measurement of the socket wrench:

For raising the front bucket.: 55 mm
For tilting the front bucket.: 55 mm
Boom: 65 mm
Arm: 55 mm
Bucket: 55 mm
Outriggers: 46 mm
Jig arm: 46 mm
Side digging boom: 46 mm

9 - For the piston rod of the boom cylinder: Take out the
ball bearings (8) and the cushion plunger (9).

10 - Dismantle all the groups by removing all the seals, the
dust-seals, the guide rings, and the fulcrum bushings.

The seals, the dust seals and the guide rings can-
not be used again.

Carefully check the pistons (11). If both safety-
caulked areas show wear, the pistons must be re-
placed.

7

9

8

BOOM OUT
RIGGER

RKZ00022

10

11
6

SIDE DIGGING
BOOM PISTON

11
6

11
6

ARM

RAISING
TILTING

RKZ00012

REMOVAL AND INSTALLATION CYLINDERS
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REMOVAL OF THE BACKHOE WORKING EQUIPMENT

Fully extend the arm and open the bucket completely.
Lower the equipment until it is resting on the ground.

1 - Stop the engine and release the residual hydraulic pres-
sures. (For details, see «20. TESTING AND ADJUST-
MENTS»).

2 - Remove the boom cylinder. (For details, see «REMO-
VAL OF BOOM CYLINDER»).

3 - Take out the bracket (2) mounted inside the boom. Di-
sconnect the tubes (1) from the arm cylinders.
� Plug all tubes to prevent entry of impurities.
� Mark the tubes to prevent exchanging positions

during re-connection.

4 - Remove bracket (3).
� Mark the tubes to prevent exchanging positions

during re-connection.

5 - Put a sling round the equipment (4) and apply slight ten-
sion to the cables.

6 - Take out the snap-rings and remove the pin (5).

7 - Remove the working equipment (4).

Standard work equipment: 850 kg

� While remove the equipment, extract the control
hoses and take care to not stress them.

INSTALLATION OF THE BACKHOE
WORKING EQUIPMENT
• To install, reverse the removal procedure.

When aligning the positions between the hole and the
pin, turn the engine over at low idling speed.
Do not insert fingers into the holes to check alignment.

Internal bushing: ASL800050

� Pass the tubes of the cylinders inside the brackets (6).

1 - Start the engine and bleed the air from the cylinders.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

� After bleeding the air, check the oil level in the tank.

RKZA9900

1

2

RKZA9870

3

1 2

3

RKZA1331

4

5

1

2

3

RKZA1342
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REMOVAL AND INSTALLATION BACKHOE WORKING EQUIPMENT
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Planetary

Unit: mm

N° Check item Criteria Remedy

1 Hub rotation torque ---- Adjust

2 Drive shaft axle clearance ---- Replace

RKZ04981

1

2

500 Nm 70 Nm
with Loctite 270

79 Nm

230 Nm

60 Nm

25 Nm

STANDARD MAINTENANCE REAR AXLE
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Unit: mm

N° Check item Criteria Remedy

1 Spool return spring

Standard size Repair limit

Free
installed x

Øe

Installed
length

Installed
load

Free
installed

Installed
load

2 Spool locking spring

3 Spool return spring

4 Check valve spring

F
F

RKZ00941

Sezione C - C

Sezione D - D

Sezione F - F

Sezione E - E

F

F

F

1

2

3

F

4

4

............ Nm

70�7 Nm

70�7 Nm

70�7 Nm

70�7 Nm

70�7 Nm

............ Nm

............ Nm

70�7 Nm

............ Nm

10�1 Nm10�1 Nm

10�1 Nm

30�3 Nm

10�1 Nm

............ Nm
Section C - C

Section D - D

Section E - E

Section F - F

STANDARD MAINTENANCE 3-SPOOL CONTROL VALVE (With Return to Dig)
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