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GENERAL WORKSHOP TOOLS AND
EQUIPMENT
It is essential that all tools and equipment are
maintained in good condition and the correct safety
equipment used where required.

Never use tools or equipment for any purpose other
than that for which they were designed.

Never overload equipment such as hoists, jacks, axle
and chassis stands or lifting slings. Damage caused
by overloading is not always immediately apparent
and may result in a fatal failure the next time that the
equipment is used.

Do not use damaged or defective tools or equipment,
particularly high speed equipment such as grinding
wheels. A damaged grinding wheel can disintegrate
without warning and cause serious injury.

Wear suitable eye protection when using grinding,
chiselling or sand blasting equipment.

Wear a suitable breathing mask when using sand
blasting equipment, working with asbestos based
materials or using spraying equipment.

Glues -- see Adhesives and Sealers.

High Pressure Air, Lubrication and Oil Test
Equipment -- see Lubricants and Greases.

Always keep high pressure equipment in good
condition and regularly maintained, particularly at
joints and unions.

Never direct a high pressure nozzle at the skin as the
fluid may penetrate to the underlying tissue etc. and
cause serious injury.

LEGAL ASPECTS
Many laws and regulations make requirements
relating to health and safety in the use of materials
and equipment in workshops.

Workshops should be familiar, in detail, with these
and associated laws and regulations. Consult local
factory inspectorate if in any doubt.

LUBRICANTS AND GREASES
Avoid all prolonged and repeated contact withmineral
oils, especially used oils. Used oils contaminated
during service (e.g. routine service change sumpoils)
are more irritating and more likely to cause serious
effects including skin cancer in the event of gross and
prolonged skin contact.

Wash skin thoroughly after work involving oil.
Proprietary hand cleaners may be of value provided
they can be removed from the skin with water. Do not
use petrol, paraffin or other solvents to remove oil
from the skin.

Lubricants and greases may be slightly irritating to
the eyes.

Repeated or prolonged skin contact should be
avoided by wearing protective clothing if necessary.
Particular care should be taken with used oils and
greases containing lead. Do not allow work clothing
to be contaminated with oil. Dry clean or launder such
clothing at regular intervals. Discard oil soaked
shoes.
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12. Remove the propeller shaft central support (1)
retaining bolts and extract the shaft together with
the support.

1

25041

12
13. Remove the retaining bolts (1) of the draw pipe (2)

of the lift pump.
On the same side of the machine, on the left,
unscrew the underlying oil pipes and, if there are
clamps on them screwed onto the frame, unscrew
them to free the pipes from the frame.

a. Unscrew the nozzle oil delivery pipe on the
high--pressure pump.

b. On the power steering pump, unscrew the oil
hose delivering oil to the power steering
control valve.

c. Again on the left--hand side behind the
connection between the clutch casing and
engine, on the control valve of the gearbox (if
there is a hydraulic gearbox) or on the
services control valve, unscrew the delivery
and return pipes to the cooler and the supply
pipe to the control valve.

d. Still in the area of the latter, unscrew the
second part of the front differential lock pipe.

13

14. Remove the two metal clamps (2) and the rigid pipe
(1) for drawing oil from the transmission via the
pumps of the lift and power steering, remove the
pipe. On the same side of the machine, on the right,
unscrew the underlying oil pipes and, if there are
clamps on them screwed onto the frame, unscrew
them to free the pipes from the frame.

a. High pressure user supply pipe, remove the
pipe.

b. On the gearbox filter, remove the delivery to
the gearbox control valve and extract the pipe,
then remove the filter too.

c. Again on the gearbox filter, remove the power
steering outlet hose to the filter (in the case of
the hydraulic transmission) or remove the
supply pipe to the services control valve (in the
case of the mechanical transmission) then
remove the pipe.

14
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Installation
To install the engine, proceed as follows:

WARNING
Use suitable tools to align the holes. NEVER USE
FINGERS OR HANDS.

1. Respect the tightening torques prescribed on
page 7.

2. Insert the three hooks of the chain in the eyelets
on the engine and, using the hoist, lift the assem-
bly off the platform support.

3. Position the engine on the front axle, trying to
avoid incorrect operations with the hoist so as not
to let the engine fan damage the fins of the radia-
tor, then join the two assemblies together with the
four retaining bolts.

4. Reposition the movable tool for dismantling trac-
tors 380000569 under the engine and place a
wooden block in between the point of contact be-
tween the tool and engine.

5. With the aid of the hoist, place the engine on the
tool 380000569 and remove the lifting eyelet pre-
viously installed on the front of the engine.

6. Remove the fixed stand previously positioned un-
der the support of the groove of the drive of the
front axle and the wooden plug.

7. Remove the fixed U--bolt installed beforehand
under the ballast support and the two wooden
wedges locking the front wheels.

8. Remove the old sealing paste from the two sur-
faces between the engine and clutch casing.

9. Apply LOCTITE™ sealing compound on the en-
gine/clutch casing contact surfaces.

10. Position wooden blocks under the rear wheels,
make sure that the hand brake is fully applied and
that all fixed and mobile stands are safely posi-
tioned.

11. The installation phase described here requires
the presence of two or three workers to use the
movable tool for dismantling tractors 380000569
to move the engine/front axle assembly close to
the clutch casing.

12. In the phase of installing the engine/front axle as-
sembly to the clutch casing, it is necessary to
push on the front wheels, taking great care in the
end phase of coupling over both the pipes and the
cables/electrical connections to prevent crushing
between the two bodies. During this phase, it is
moreover necessary to turn the crankshaft with
the aid of the radiator cooling fan to help the cou-
pling between the sleeve and the drive shaft.

13. Secure both assemblies by tightening all the bolts
locking the engine to the clutch casing.

14. Disconnect the hoist chains, remove the U--bolt
previously installed under the clutch casing and
recover the movable tool for dismantling tractors
380000569.

15. Install the 4 plugs on the platform and install the
footboard and, in the case of standard machines,
install the lock pedal.

16. Install the two cabinets under the instrument pan-
el with the 4 knobs.

17. Install the specific electric cable of the engine,
bind it with the plastic clamps and with the related
metal clamps, install the related plastic guards on
the starter motor too.

18. Install the fan guard on the left--hand side.

19. Install the brake pipe support.

20. Install the two cylinder block / radiator connecting
pipes, top and bottom, with the metal clamps.

21. Install the compressor as described in section 50
together with the pipes.

22. Install the condenser radiator together with the
pipes and reconnect the top condenser retaining
pin.

23. Install the dryer filter together with its support and
piping, tightening the two retaining bolts.

24. Install the air / air cooler with the metal pipes and
sleeves, tightening them with the metal clamps.

25. Install the air filter, ejector pipe, delivery pipe to
the turbo with the pipe on the oil vapor recovery
filter, and the air brakes compressor intake pipe
(if installed), tighten the metal clamps, reconnect
the electrical system to the clogged filter sensor.

26. Install the hood support, tightening the retaining
bolts.

27. Install the support with the fuse--holder box on the
hood support, tightening the two retaining bolts.

28. Install the support together with the relays pro-
tecting the system on the hood support, fitting the
two retaining bolts.

29. Install the brake fluid reservoir onto the support
and the two retaining clips.

30. Install the silencer together with the exhaust pipe.

31. Secure the silencer to the exhaust manifold with
the four nuts and connect the air filter dust extrac-
tor pipe to the silencer exhaust, inserting the re-
taining clamp.
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14. Remove the three nuts (2) (3) (5) securing the
injection pump (1) to the engine flywheel casing
(4) and extract it from its housing.

MIF0922A

104

Installation

To refit the injection pump, proceed as follows:

WARNING
Use suitable tools to align the holes. NEVER USE
FINGERS OR HANDS.

1. Respect the tightening torques prescribed on
page 7.

2. When installing the BOSCH injection pump, in-
sert the stud bolts in the engine flywheel casing
into the mating holes on the pump flanging.

3. Do the timing for the injection pump in relation to
the drive gear, proceeding as described on
page 57.

4. Then loosen the retaining and safety bolt of the in-
jection pump timing.

5. Reinsert the L spacer and tighten the retaining
bolts.

6. Free the engine flywheel, take out the tools
380000988 and 380000732 and install the starter
motor.

7. Reconnect the pipes and the fittings of the diesel
delivery pipes to the injectors and the fittings of
the diesel return pipe to the injection pump.

8. Install the three retaining brackets, insert the
pipes on the line that connect the injection pump
to the injectors, tightening the retaining bolts.

9. Reconnect the four pipes connecting the injection
pump / injectors, tightening their fittings.

10. Reconnect the electrical connection for measur-
ing the engine oil pressure.

11. Install the fittings of the pipes connecting the in-
jection pump--injectors, the pipe connected to the
thermostarter device and the electrical connec-
tion of the engine stop device.
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19. Loosen the retaining clamp (2) and extract the
pipe (1) joining the coolant pump to the bottom of
the radiator.

151
20. Remove the radiator / hood support bracket

retaining bolts (1).

152
21. Take out the two radiator retaining bolts installed

under the front axle support, removing the bolts,
washers and lower rubber blocks.

22. Remove the radiator (1).

153
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4. Extract the six spring retaining pins (1) from their
seats.

24794

1

16
5. Remove the three clamps and extract the

Belleville spring disk (1).

24975

1

17
6. Loosen the three locknuts (1) on the main clutch

lever adjustment screws.

24976

1

18
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6. Remove the circlip (1) retaining the bearing and
fixing the reverser driving shaft.

24995

1

12
7. Operating from the front of the clutch--reverser

casing and using an aluminium punch (2),
remove the reverser driving shaft (1) from the
rear of the casing.

24997

1 2

13
8. Release the retaining clips and extract the sliding

sleeves (1).

24999
1

14
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10. Remove the nuts, washers and cover (1).

22902

17
11. Working from the rear remove the snap ring and

shaft (1) with relative bearing.

26205

18
12. Remove the nuts and washers and the clutch

sleeves support (1), together with the bearing.

26206

19
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7

Power Shuttle transmission control valve

1. Transmission oil temp sensor.

2. Unions for diagnostic tests on clutch lines.

3. Reverse proportional solenoid valve.

4. Forward proportional solenoid valve.

5. Dump solenoid valve.

6. Power shuttle control valve supply union / oil
delivery to the services control valve.

7. Heat exchanger hot oil delivery union.
8. Connections to the forward and reverse gear

clutches.
9. Pressure relief valve spring.
10. Pressure relief valve spool.
11. Lubrication by--pass valve.
12. Cold oil lubrication line to the clutch casing.
13. Connection to the discharge.
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42
Longitudinal section of the main shaft.

1. Gearbox driving gear thrust circlip.
2. Reverse driving gear rear thrust circlip.
3. Reverse driving gear.
4. Reverse gear shaft internal bearing retaining circlip.
5. Reverse driving gear / shaft.
6. Forward gear shaft.
7. Bearing.
8. Circlip.
9. Forward gear clutch driven hub A.

10. Bearing.
11. Circlip.
12. Reverse gear clutch hub retaining circlip B.
13. Circlip.
14. Forward gear clutch A bottom / reverse gear clutch B

driving hub.
15. Retaining circlip part 14.
16. Forward gear clutch A bell housing circlip.

DRIVING SHAFT
Disassembly

WARNING
Handle all parts carefully. Do not put your hands
or fingers between parts. Wear the prescribed
safety clothing, including goggles, gloves and
safety footwear.

For the correct orientation of the various parts, refer
to the picture 42.
To remove the gearbox, proceed as follows.

1. Remove the circlips (1 and 2, fig. 42).

2. Extract the reverse driving gear (3, fig. 42).

3. Take out the circlip (4, fig. 42).

4. Grip the forward gear shaft (6, fig. 42) from the
back and tap on the reverse gear / shaft (5,
fig. 42) on the back and extract it.
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Transmission Fault Code Descriptions

Code Description of Fault

2011 Clutch pedal potentiometer signal too low

2012 Clutch pedal potentiometer signal too high

2014 Voltage from the gear neutral position switch is high

2015 Voltage from the gear neutral position switch is low

2016 Voltage from the range position switch (R1) is high

2017 Voltage from the range position switch (R1) is low

2018 Voltage from the range position switch (R2) is high

2019 Voltage from the range position switch (R2) is low

2021 Transmission harness disconnected

2024 All the clutches must be calibrated

2025 Engine speed (rpm) high

2028 Clutch B not calibrated

2029 Clutch A not calibrated

2035 Wheel speed too high

2036 Engine speed (rpm) low

2037 Clutch disconnect switch open circuit

2038 Clutch B solenoid valve short to + 12 volts

2039 Clutch B solenoid valve open circuit or short to ground

2040 Inconsistent gear lever status switches.

2041 Clutch A solenoid valve open circuit or short to ground

2042 Clutch A solenoid valve short to + 12 volts

2047 Clutch disconnect switch set too high

2048 Clutch disconnect switch set too low

2049 Wheel speed sensor too high

2051 Oil temperature sensor open circuit

2052 Oil temperature sensor short circuit

2053 5 volt reference voltage too high

2054 5 volt reference voltage too low

2055 Shuttle lever forward switch voltage high

2056 Shuttle lever forward switch voltage low

2057 Shuttle lever reverse switch voltage high

2058 Shuttle lever reverse switch voltage low

2059 Shuttle Lever sw. disagree

2061 No seat safety switch transition in the last 25 hours of work

2069 Wheel speed sensor voltage too low

2097 Short circuit to +12V to the discharge (dump) solenoid valve

2098 Short circuit to ground or circuit open to the discharge (dump) solenoid valve

NOTE: For resolution of the error codes, refer to Section 55, Chapter 9.



SECTION 21 -- TRANSMISSIONS -- CHAPTER 4 17

Pressurized oil
Discharge oil
Lubricating oil 2.9 - 3.7 Bar

(42.0609 - 53.6639 psi)

MDE0877A

10

4

3
21

5

6

7

8

9

20
Power Shuttle transmission with Dual Command (2 Speed Power Shift) function (24+24) -- Lubrication circuit

1. Discharge oil
2. Oil to solenoid valves
3. Oil to the differential lock, four--wheel drive, power

take--off and p.t.o. brake
4. Pump pressure oil
5. Hot oil to the heat exchanger

6. Pump pressure oil
7. Power take--off lubrication
8. Cold oil from the heat exchanger
9. Cold oil to lubrication
10. Cold oil to the by--pass valve
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10. Refit the lines on the Power Shuttle control valve
and the solenoid valve support, then refit the front
differential lock piping.

11. Assemble the tank support front bracket and cab
support.

12. Assemble the gearbox--transmission oil heat ex-
changer piping and securewith the relativebrack-
et.

13. Fit the Power Shuttle control valve feed line.

14. Fit the tank, resting it on the two support brackets.

15. Secure the tank with the two metal clamps. Insert
the fuel return hose in the union on the tank cap.

16. Connect the fuel pump hose.

17. Tighten all the unions and clamps and secure the
various pipes and hoses with clamps.

18. Connect the fuel gauge unit connections.

19. Connect the transmission--gearbox oil breather
pipe.

20. Connect the 3--way union to the various fuel re-
turn lines.

21. Straighten the brake control lines and secure with
the bracket.

22. Connect the two hydraulic pump pipes and the
hydraulic lift delivery line.

23. Fit the trailer brake control valve pipe to the 4WD
casing.

24. Fit the drive shaft and relative guard.

25. Assemble theRHcab support bracket andsecure
to the clutch casing with the retaining bolts.

26. Fit the two cab access steps.

27. Fit the rear wheels, raising the tractor with a hoist
and a nylon sling. Extract the two fixed stands
from under the final drives and the column from
under the towbar.

28. Fit the two lift vertical tie--rods and the two anti--
swing rods.

29. Make sure that all the transmission--gearbox
drainage plugs are tightened and fill up with the
quantities described in Section 00.

30. Fill up the fuel tank.

31. Connect the negative cable to the battery.
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6. Position the clutch casing A (1) under a press
and, using tool 380000291 (2) and adapter,
compress the springs, remove the stop ring (3)
and remove the Belleville washer.

94
Replacing the Seal on the Clutch Casing Internal
Hub

7. Position theO--Ring seal (1) in the relative seat on
the clutch casing internal hub.

95
8. Position the external ring (1) of the seal on the

guide on tool 380000290 (2).

96





















SECTION 31 -- POWER TAKE--OFF -- CHAPTER 1 11

PTO Synchronized With Gears

Proceed as follows:

1. Hold clutch lever (1, fig. 7) in position A.

2. Fully press the main gear clutch pedal.

3. Wait briefly, thenmove the lever (1, fig. 8) to posi-
tion C and release the main gear clutch pedal.

In these conditions the PTO coupling sleeve (3, fig. 9)
is directly driven by the main gear toothed coupling (1).

When the tractor is stationary, the synchronized PTO
does not rotate; reverse the direction of rotation of the
output shaft by moving from forward gear to reverse.

NOTE: When the PTO is not in use, move lever (1,
fig. 8) to position (E), in relation to the neutral position
of the PTO coupling sleeve (3, fig. 9).

26281

9
Selecting the Speed With the Lever (2, fig. 10)

To select power take--off speeds, proceed as
described below:

1. Pull the stop knob (1) upwards.

2. Position lever (2) in the required speed sector (3).

This activates the external control lever (13, fig. 3) by
means of a tie--rod. The external control lever rotates
the internal cam device (14) and selects the required
PTO speed by means of coupling sleeves (10
and 15).

26325

10





Hydraulic diagram with solenoid valve 1, fig. 12 (de--energized)

1. Clutch brake cylinder with line (4)
pressurized.

2. PTO clutch engagement cylinder (3) with line
(7) discharging.

3. PTO clutch.
4. Delivery line to pressurized clutch brake

cylinder.

5. Lubrication line with valve (8) for lubrication
of clutch rear bearing only.

6. Position of accumulator cylinder for gradual
PTO engagement with line (7) discharging.

7. Discharging pump delivery line.

8. Position of lubrication valve (8) with line (7)
discharging (only lubricates rear bearing.

9. Lubrication line (5) external union.
10. Lubrication line pressure relief valve.

MDE0049A

10

9

8

7

654321

Pressurised oil

Discharge oil
Lubrication oil

21
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