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HL : Lift height in mm
Z : Forward tilting
Y : Backward tilting
LL : Free-acting lift in mm
H : Overall height with folded mast in mm
H1 : Overall height with spreaded out mast in mm
H2 : Carriage overshooting in mm

DOUBLE MAST WITH ALL-ROUND VISION

MAST HL Z Y LL H H1 H2

3m60 3670 14° 12° - 3191 4991 -

4m00 4070 14° 12° - 3391 5391 -

4m50 4570 14° 12° - 3641 5891 -

CHARACTERISTICS OF MASTS WITH ROLLERS
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Specifications Section

The fuel injector nozzle should be tested at the
pressure in Table 1.

Leakage in 10 seconds ................................. 0 drops

Table 1

Service Setting for the Fuel Injection Nozzle

Color Injection Pressure

Yellow 29.4 + 0.8 MPa (4264 + 116 psi)

Blue 29.4 + 0.8 MPa (4264 + 116 psi)

Red 29.4 + 0.8 MPa (4264 + 116 psi)

i01957629

Fuel Transfer Pump

g00986823Illustration 12

(1) Retaining bolts

(2) Clip

(3) Spacer

(4) Fuel transfer pump

Type .......................... 12 or 24 volt electric motor

(5) Fuel filter element

(6) O ring

(7) Fuel filter bowl

Note: Tighten the fuel filter bowl by hand. Rotate the
bowl 1/8 of a turn more by hand.

i01714153

Lifter Group

g00629433Illustration 13

(1) Diameter of the lifter body .... 18.99 to 19.01 mm
(0.7475 to 0.7485 inch)

Clearance of the lifter in the cylinder block
bore ........... 0.04 to 0.09 mm (0.0015 to 0.0037 inch)

i01892700

Rocker Shaft

Note: The rocker shaft assembly for the 3 cylinder
engine and the rocker shaft assembly for the 4
cylinder engine use the same components. The
exception is the length of the rocker shaft.
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g00989519Illustration 38
Idler gear and pump gear

Note: Replace the idler gear bolt (5) and the nut for
the oil pump gear (6).

(5) Tighten the idler gear bolt to the following
torque. ...................................... 26 N·m (19 lb ft)

Note: Set the engine to the TC position. Refer to
Testing and Adjusting , “Finding Top Center Position
for No. 1 Piston”. Install the balancer. Refer to the
Disassembly and Assembly manual. Install the gear
for the oil pump and tighten the nut (6).

(6) Tighten the nut to the following torque. .... 95 N·m
(70 lb ft)

Tighten the bolts that hold the balancer to the cylinder
block to the following torque. .......... 54 N·m (40 lb ft)

Four Cylinder and Three Cylinder
Engines without Balancer Group
Type ............................. Gear-driven differential rotor

Number of lobes

Inner rotor ......................................................... 5
Outer rotor ........................................................ 6

g00938064Illustration 39
The oil pump

(1) Clearance of the outer rotor to the
body ...................................... 0.152 to 0.330 mm

(0.0059 to 0.0129 inch)

g00938061Illustration 40

Checking the clearance

(2) Clearance of inner rotor to outer
rotor ...................................... 0.040 to 0.127 mm

(0.0015 to 0.0050 inch)

g00938799Illustration 41
Checking the end play

(3) End play of rotor assembly
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g01017747Illustration 62
The crankshaft for the three cylinder engine

The crankshaft for the three Cylinder engine
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Note: Lubricate the threads of the bolts with clean
engine oil before installation.

(1) Tighten the three bolts for the crankshaft pulley
to the following torque. ............ 115 N·m (85 lb ft)

Note: Recheck the torque of the bolts (1) twice.

(2) Thrust block

(3) Crankshaft pulley

i01958344

Fan Drive

g00926178Illustration 80
A typical fan drive

(1) Tighten the bolts for the fan to the following
torque. ...................................... 22 N·m (16 lb ft)

Tighten the bolts that secure the fan drive pulley to
the hub to the following torque (not shown). .. 22 N·m

(16 lb ft)

Fan drive housing
Tighten the bolts that secure the fan drive housing
to the cylinder head to the following torque (not
shown). ........................................... 44 N·m (32 lb ft)

Bearing bore for the housing .. 61.986 to 62.005 mm
(2.4404 to 2.4411 inch)

Outer bearing diameter ........... 61.987 to 62.000 mm
(2.4404 to 2.4409 inch)

Interference fit for the
bearing .............................. 0.014 to minus 0.018 mm

(0.0006 to minus 0.0007 inch)

The outer diameter of the
shaft ... 25.002 to 25.011 mm (0.9843 to 0.9847 inch)

Maximum permissible end play of the shaft .. 0.20mm
(0.0079 inch)

i01721280

Engine Lifting Bracket

All engines are equipped with two engine lifting
brackets.

Tighten the two bolts on each engine lifting
bracket to the following torque. .. 44 N·m (32 lb ft)

i01958367

Alternator

12 Volt and 24 Volt Alternator

g00959541Illustration 81
A typical alternator

(1) Tighten terminal nut “W” to the following
torque. ........................................ 2 N·m (17 lb in)

(2) Tighten terminal nut “D+” to the following
torque. ..................................... 4.3 N·m (38 lb in)

(3) Tighten terminal nut “B+” to the following
torque. ..................................... 4.3 N·m (38 lb in)

Tighten the pulley nut (not shown) to the following
torque. ............................................. 80 N·m (59 lb ft)
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Disassembly and Assembly Section

Disassembly and Assembly
Section

i01939024

Fuel Priming Pump - Remove
and Install

Removal Procedure
Start By:

a. Remove the assembly of the filter case and the
fuel filter element. Refer to this Disassembly and
Assembly Manual, “Fuel Filter Base - Remove
and Install”.

Note: There is an option for the three cylinder
engine. The fuel priming pump and the fuel filter can
be installed onto the application rather than onto the
engine. If this is the case, refer to the appropriate
OEM information as well as this text.

Note: Put identification marks on all fuel hose
assemblies and on all tube assemblies for installation
purposes. After being disconnected, plug all fuel
hose assemblies and plug all tube assemblies. This
helps prevent fluid loss, and this helps to keep
contaminants from entering the system.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

g00952432Illustration 1
Typical example

1. Disconnect the tube assembly (5). Disconnect the
tube assembly (6). Install dust covers onto the
connectors for the fuel priming pump.

2. Disconnect the fuel return line from the connector
(3). Install a dust cover to the connector (3).

3. Disconnect the harness assembly from the
connector (2).

4. Support the fuel priming pump. Remove the three
setscrews (1) and discard the rubber washers.
Remove the fuel priming pump (4).

Installation Procedure

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

g00952432Illustration 2
Typical example

1. Clean the external surfaces of the fuel priming
pump (4). Position the fuel priming pump (4) and
install the setscrews (1) and new rubber washers.
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g01011369Illustration 23
Typical example

Note: Ensure that the mating surfaces of the fuel
injection pump gear and the shaft of the fuel injection
pump are clean. Lubricate the threads of the shaft for
the fuel injection pump. The nut (8) must turn freely
until contact is made with the fuel injection pump
gear.

5. Position the fuel injection pump gear (9) onto the
shaft of the fuel injection pump. Install the washer
and the nut (8). Rotate the fuel injection pump
gear (9) in a counterclockwise direction in order
to remove the backlash. Tighten the nut (8) to a
torque of 24 N·m (17 lb ft).

g00956204Illustration 24

Typical example

6. Connect the harness assembly to the timing
advance solenoid (7).

7. Connect the harness assembly (2).

8. Remove all of the dust caps from the connectors
on the fuel injection pump. Remove all of the plugs
from the fuel hose assemblies and from the tube
assemblies.

9. Connect the fuel line (3), the fuel return line (1),
and the tube assembly (4) to the fuel injection
pump.

10. Loosen the locking screw (5). Move the spacer
(6) in order to prevent the locking screw (5) from
tightening against the shaft of the fuel injection
pump. Tighten the locking screw (5) to a torque of
12 N·m (106 lb in).

Note: The spacer (6) must be correctly positioned
and locking screw (5) must be tightened in order to
prevent the locking screw from contacting the shaft
of the fuel injection pump.

g01011369Illustration 25
Typical example

11. Tighten the nut (8) to a torque of 88 N·m (65 lb ft).

End By:

a. Install the front cover. Refer to this Disassembly
and Assembly Manual, “Front Cover - Remove
and Install”.

b. Install the crankshaft pulley. Refer to this
Disassembly and Assembly Manual, “Crankshaft
Pulley - Remove and Install”.

c. Install the fuel injection lines. Refer to this
Disassembly and Assembly Manual, “Fuel
Injection Lines - Install”.
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g00951398Illustration 46

1. Loosely install two suitable studs into the holes (5
and 8) as guides.

Note: Do not use any sealant on the exhaust
manifold gasket.

2. Position the new exhaust manifold gasket onto the
studs in the cylinder head. Position the exhaust
manifold (2) onto the studs. Install the setscrews
(1) finger tight in order to secure the exhaust
manifold to the cylinder head.

3. Remove the two studs and install the remaining
setscrews (1). Ensure that the setscrews (1)
are tightened in the sequence that is shown in
Illustration 46. Tighten the setscrews evenly to a
torque of 33 N·m (24 lb ft).

End By:

a. Install the turbocharger, if equipped. Refer
to this Disassembly and Assembly Manual,
“Turbocharger - Install”.

i01946915

Exhaust Elbow - Remove and
Install
(Option for Four Cylinder
Engines Only)

Removal Procedure
Start By:

a. Remove the exhaust pipe. Refer to the OEM
information for the correct procedure in order to
remove the exhaust pipe.

g01013687Illustration 47

Typical example

1. Remove the setscrews (1) from the exhaust elbow
(2). Remove the setscrews (3) and remove the
bracket (4) from the cylinder block. Remove the
exhaust elbow (2) from the exhaust adapter (5).
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6. Set the diameter of the cutter (3) to the correct
size for the valve seat to be cut. Refer to the
Specifications Manual, “Cylinder Head Valves” for
the correct diameter. Position the reamer (2) of the
tool (1) into the appropriate valve guide. Carefully
turn the handle in a clockwise direction and
gradually move the reamer (2) into the valve guide
until the valve guide is reamed to the finished size.

7. Continue to turn the handle in a clockwise
direction in order to cut the valve seat insert.
Remove the minimum amount of material in order
to ensure a good valve seat. Keep the valve seat
as narrow as possible.

8. Remove the tool (1). Clean the debris from the
valve guide and the valve seat.

9. Repeat Step 6 to Step 8 in order to cut all of the
appropriate valve seats.

End By:

a. Install the inlet valves and the exhaust valves.
Refer to this Disassembly and Assembly Manual,
“Inlet and Exhaust Valves - Remove and Install”.

i01958098

Engine Oil Filter Base -
Remove and Install

Removal Procedure for an Oil Filter
with a Separate Filter Element
Note: This procedure is for the removal of an oil
filter with an oil filter housing and a separate oil filter
element.

Note: The oil filter can be installed vertically or the oil
filter can be installed horizontally.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

1. Remove all dirt, oil, and grease from the engine
oil filter assembly and from the drain plug of the
engine oil pan. Place a suitable container beneath
the drain plug of the engine oil pan.

2. Operate the engine until the engine is warm. Stop
the engine.

3. Remove the oil drain plug and the O-ring from
the engine oil pan. Drain the engine oil into the
container for storage or disposal.

g01018261Illustration 60
Typical example

Note: The drain plug (1) in the horizontal type of oil
filter is installed in the filter head (4) instead of the oil
filter housing (3). Do not remove the drain plug (1)
from this type of oil filter.

4. Place a suitable container beneath the drain plug
(1) in the oil filter housing (3). Remove the drain
plug (1) from the oil filter housing (3) and remove
the O-ring from the drain plug (1). Discard the
O-ring. Collect any engine oil that drains from the
oil filter housing (3).

5. Install a ratchet with a 1/2 inch square drive into
the recess (2) in the base of the oil filter housing
(3) in order to remove the oil filter housing.
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i01958101

Engine Oil Pump - Remove
(Engines Without a Balancer)

Removal Procedure
Start By:

a. Remove the engine oil pan. Refer to this
Disassembly and Assembly Manual, “Engine Oil
Pan - Remove and Install”.

Note: This procedure is for the removal of the engine
oil pump on engines that are not equipped with a
balancer. Refer to this Disassembly and Assembly
Manual, “Balancer Group - Remove” for information
on the removal of the engine oil pump on engines
that are equipped with a balancer.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

g01019045Illustration 80

1. Remove the setscrews (1) and the suction pipe
(2).

2. Remove the setscrews (3). Remove the assembly
of the engine oil pump (4) from the cylinder block.

3. If necessary, remove the pressure relief valve (5)
from the assembly of the engine oil pump (4).
Refer to this Disassembly and Assembly Manual,
“Engine Oil Relief Vave - Remove and Install”.

g01019047Illustration 81

4. Remove the setscrews (6). Remove the engine
oil pump (7) from the assembly of the engine oil
pump (4).

5. If necessary, remove the setscrews and remove
the front cover assembly from the engine oil pump
(7) in order to inspect the components within the
engine oil pump.

i01958102

Engine Oil Pump - Install
(Engines Without a Balancer)

Installation Procedure
Note: This procedure is for the installation of the
engine oil pump on engines that are not equipped
with a balancer. Refer to this Disassembly and
Assembly Manual, “Balancer Group - Install” for
information on the installation of the engine oil pump
on engines that are equipped with a balancer.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
If any of the parts on the engine oil pump are worn or
damaged, the entire pump must be replaced.
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g00905926Illustration 106

6. Install most of the setscrews (1) finger tight.
Remove the guide studs (2). Install the remainder
of the setscrews (1).

7. Tighten the setscrews (1) to a torque of 105 N·m
(77 lb ft).

8. Check the alignment of the flywheel (3) with the
crankshaft. Refer to the Testing and Adjusting
Manual, “Flywheel - Inspect”.

i01963624

Crankshaft Rear Seal - Remove

Removal Procedure
Start By:

a. Remove the flywheel. Refer to this Disassembly
and Assembly Manual, “Flywheel - Remove”.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

g00991388Illustration 107

Note: The assembly of the crankshaft rear seal (2) is
nonserviceable. If the assembly of the crankshaft rear
seal (2) is removed, the assembly must be replaced.

1. Remove the setscrews (1) from the assembly of
the crankshaft rear seal (2).

2. Remove the assembly of the crankshaft rear seal
(2) from the cylinder block. Discard the assembly
of the crankshaft rear seal (2).

i01963627

Crankshaft Rear Seal - Install

Installation Procedure
Note: The crankshaft rear seal and the housing
for the crankshaft rear seal are manufactured as a
one-piece assembly. The assembly of the crankshaft
rear seal uses ten setscrews in order to fasten the
assembly to the cylinder block.

Note: The assembly of the crankshaft rear seal is
lubricated during manufacture. Do not lubricate the
seal or the crankshaft flange before installation.

Note: Inspect the crankshaft rear seal and replace
the assembly if there is the slightest sign of damage
to the seal.
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g01021972Illustration 127
Typical example (Bosch drive gear)

g01021973Illustration 128

Typical example (Delphi fuel pump drive gear)

Note: Care must be taken in order to ensure that
the fuel injection pump timing is not lost during
the removal of the fuel injection pump and/or fuel
injection pump gear. Carefully follow the appropriate
instructions in order to remove the fuel injection pump
and/or fuel injection pump gear.

Note: If necessary, remove the glow plugs in order
to allow the crankshaft to rotate more freely. Refer to
this Disassembly and Assembly Manual, “Glow Plugs
- Remove and Install”.

1. Rotate the crankshaft to top dead center. Refer
to the Testing and Adjusting Manual, “Finding
Top Center for No. 1 Piston”. Apply hand
pressure to the fuel injection pump gear (1) in a
counterclockwise direction in order to remove the
backlash (2) in the gears. Mark the orientation of
each of the gears for installation purposes.

Note: Timing pins are used in order to time the
engine at top dead center. The timing pins are a slip
fit. Do not use excessive force to install the timing
pins. Do not use the timing pins to lock the engine
during repairs.

2. Insert the 27610211 Crankshaft timing pin (3)
through the housing (front) and into the web of
the crankshaft. Insert the 27610212 Camshaft
timing pin (4) through the camshaft gear (5) and
into the housing (front).

3. Remove the rocker shaft. Refer to this
Disassembly and Assembly Manual, “Rocker
Shaft and Pushrod - Remove”.

Note: The fuel injection pump must be locked before
proceeding further.

Note: The three cylinder engine is equipped with the
Delphi DP210 fuel injection pump.

Note: The four cylinder engine can be equipped
with either the Delphi DP210 or the Bosch EPVE
fuel injection pump. The two types of fuel injection
pump have a different procedure for locking the fuel
injection pump shaft.

g01022971Illustration 129
Four cylinder engine only

4. In order to lock the Bosch EPVE fuel injection
pump, loosen the locking screw (6) and remove
the washer (7). Tighten the locking screw (6) to a
torque of 31 N·m (23 lb ft).

g01022972Illustration 130
Three cylinder and four cylinder engines
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g01024551Illustration 158
Typical example

4. Install the 27610216 Alignment Tool (8) into the
recess within the cylinder block. Install the front
housing (6) onto the cylinder block.

5. Install the setscrews (9). Tighten the setscrews
(9) finger tight. Except for the two holes with the
temporary studs (1), install the setscrews (10).
Tighten the setscrews (10) finger tight. Remove
the two temporary studs (1). Install the remainder
of the setscrews (10). Tighten the remaining two
setscrews (10) finger tight.

6. Align the front housing (6) to the lower machined
face of the cylinder block (11). Use a suitable
straight edge and a feeler gauge to check the
tolerance for the alignment (11). Refer to the
Specifications Manual, “Front Housing and
Covers” for further information.

7. With the alignment within tolerance, tighten the
setscrews (9) and the setscrews (10) to a torque
of 22 N·m (16 lb ft). Remove the alignment tool (8).

g01024687Illustration 159

8. Install new O-rings onto the bypass tube (12).
Apply POWERPART 21820221 Red Rubber
Grease to the O-rings. Install the bypass tube (12)
into the cylinder head. Install the setscrews (13).

End By:

a. Install the gear group (front). Refer to this
Disassembly and Assembly Manual, “Gear Group
(Front) - Install”.

b. Install the engine oil pan. Refer to this Disassembly
and Assembly Manual, “Engine Oil Pan - Remove
and Install”.

c. Install the fuel injection pump. Refer to the
appropriate fuel injection pump within this
Disassembly and Assembly Manual, “Fuel
Injection Pump - Install”.

d. Install the alternator if the alternator was removed
previously. Refer to this Disassembly and
Assembly Manual, “Alternator - Install”.

e. Install the fan drive. Refer to this Disassembly
and Assembly Manual, “Fan Drive - Remove and
Install”.

f. At the appropriate time, fill the cooling system.

i01964528

Accessory Drive - Remove and
Install

Removal Procedure

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.
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g. Remove the rocker shaft assembly and the
pushrods. Refer to this Disassembly and
Assembly Manual, “Rocker Shaft and Pushrod -
Remove”.

h. Remove the glow plugs. Refer to this Disassembly
and Assembly Manual, “Glow Plugs - Remove
and Install”.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

Note: The removal procedure is identical for the
three cylinder and the four cylinder engines.

g01039425Illustration 181

Typical example

1. Disconnect the harness assembly from the coolant
temperature sensor (1).

2. Remove the setscrews (2). Remove the bypass
tube (3) from the cylinder head (4). Remove the
O-rings from the bypass tube (3).

g01039484Illustration 182
Typical example

g01039487Illustration 183
Sequence for tightening the setscrews for the three cylinder engine

g01039483Illustration 184
Sequence for tightening the setscrews for the four cylinder engine
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i01979488

Balancer - Remove
(Some 1104 Engines Only)

Removal Procedure
Table 25

Required Tools

Part Number Part Name Qty

27610225 Timing Pin (Balancer) 1

Start By:

a. Remove the engine oil pan. Refer to this
Disassembly and Assembly Manual, “Engine Oil
Pan - Remove and Install”.

b. Remove the engine oil relief valve. Refer to this
Disassembly and Assembly Manual, “Engine Oil
Relief Valve - Remove and Install (Balancer Unit
for the Engine)”.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

1. Put the No. 1 cylinder at top dead center on the
compression stroke. Refer to this Testing and
Adjusting Manual, “Fuel Injection Timing - Check”.

g01042284Illustration 207

2. Install the 27610225 Timing Pin into the balancer.
Ensure that the timing pin (1) is fully located into
the drive shaft (2).

Note: The balancer is heavy. Take care when the
balancer is lifted and/or when the balancer is lowered.
If the engine is not inverted, support the balancer
before removing the setscrews (3).

3. Refer to the Note above and remove the setscrews
(3). Use a suitable lifting device to remove the
balancer.

g01042286Illustration 208

Note: The balancer is a nonserviceable item. Use the
following procedure in order to remove the engine oil
pump from the balancer.

4. Remove the setscrew (4) and the shaft (5).
Remove the idler gear (6) and the thrust washer
(7). Use a suitable adapter in order to press the
bearing (8) from the idler gear (6). Discard the
bearing (8).
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g00934744Illustration 229
Typical example

6. Remove the lower half of the thrust washer (5)
from each side of the appropriate main bearing
cap.

g00947753Illustration 230
Typical example

7. Remove the upper half of the thrust washer (6)
from each side of the appropriate main bearing in
the cylinder block with a suitable tool. Carefully
rotate the crankshaft while you push on the thrust
washer (6). If necessary, move the crankshaft to
the front or to the rear of the engine in order to
loosen a tight thrust washer (6).

i01980478

Crankshaft Main Bearings -
Install
(Crankshaft in Position)

Installation Procedure

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

g01026621Illustration 231

g00934767Illustration 232

Note: Ensure that the lower bearing shells (3), the
upper bearing shells (4), and the appropriate main
bearing caps (2) are kept in sets and in the correct
sequence for installation.

1. Ensure that all of the main bearing caps (2) are
clean and dry. Ensure that both of the hollow
dowels (1) are not damaged and that the hollow
dowels are securely in place within the main
bearing cap (2).
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4. Remove all of the Plastic Gauge (1) before you
install the bearing cap.

Note:When Plastic Gauge is used, the readings can
sometimes be unclear. For example, all parts of the
Plastic Gauge are not the same width. Measure the
major width in order to ensure that the parts are within
the specification range. Refer to the Specifications
Manual, “Connecting Rod Bearing Journal” and refer
to the Specifications Manual, “Main Bearing Journal”
for the correct clearances.

i02011899

Glow Plugs - Remove and
Install

Removal Procedure

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

Note: The removal procedure is identical for the
three cylinder and the four cylinder engines. The
illustrations show the four cylinder engine.

1. Turn the disconnect switch to the OFF position.

g01001306Illustration 255

Typical example

2. Remove the setscrews (1). Remove the cover (2)
from the cylinder head.

g01001255Illustration 256

3. Disconnect the harness assembly (6).

4. Loosen the nuts (4) that secure the bus bar (3) to
the glow plugs (5).

5. Remove the bus bar from the glow plugs.

6. Remove the glow plugs from the cylinder head.

Installation Procedure

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

Note: The installation procedure is identical for the
three cylinder and the four cylinder engines. The
illustrations show the four cylinder engine.

g01001255Illustration 257

Typical example

1. Clean the threads of the glow plugs.

2. Install the glow plugs (5) into the cylinder head.
Tighten the glow plugs to a torque of 18 N·m
(13 lb ft).
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1103 Engine Model Views

g01011348Illustration 5

(1) Alternator
(2) Fan pulley

(3) Turbocharger oil supply
(4) Turbocharger oil drain

(5) Turbocharger
(6) Exhaust manifold
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The cylinder block for the 1104 engine has five
main bearings which support the crankshaft. Thrust
washers on both sides of the center main bearing
control the end play of the crankshaft.

The cylinder block for the 1103 engine has four
main bearings which support the crankshaft. Thrust
washers on both sides of the number three main
bearing control the end play of the crankshaft.

A cylinder head gasket is used between the
engine block and the cylinder head in order to seal
combustion gases, water, and oil.

The engine has a cast iron cylinder head. The Inlet
manifold is integral within the cylinder head. An inlet
valve and an exhaust valve for each cylinder are
controlled by a pushrod valve system. The ports for
the inlet valves are on the left side of the cylinder
head. The ports for the exhaust valves are on the
right side of the cylinder head.

Pistons, Rings, and Connecting
Rods
The pistons have a combustion chamber in the top of
the piston in order to provide an efficient mix of fuel
and air. The piston pin is off-center in order to reduce
the noise level.

The pistons have two compression rings and an oil
control ring. The groove for the top ring has a hard
metal insert in order to reduce wear of the groove.
The skirt has a layer of graphite in order to reduce
wear.

The correct piston height is important in order to
ensure that the piston does not contact the cylinder
head. The correct piston height also ensures the
efficient combustion of fuel which is necessary in
order to conform to requirements for emissions.

Engines are equipped with connecting rods that are
fracture split. The fracture split connecting rods are
retained with torx screws. Connecting rods that are
fracture split have the following characteristics:

• Higher integrity for the rod

• The splitting produces an accurately matched
surface on each side for improved strength.

• Modern design

The connecting rod is matched to each cylinder.
The piston height is controlled by the length of the
connecting rod. Six different lengths of connecting
rods are available in order to attain the correct piston
height. The different lengths of connecting rods are
made by machining the small end bearing off-center
in order to form an eccentric bearing. The amount of
the eccentricity of the bearing creates the different
lengths of the connecting rods.

Each cylinder has a piston cooling jet that is installed
in the cylinder block. The piston cooling jet sprays
engine oil onto the inner surface of the piston in order
to cool the piston.

Crankshaft
The crankshaft changes the combustion forces in the
cylinder into usable rotating torque in order to power
the engine. Vibration is caused by impacts from
combustion along the crankshaft.

A gear at the front of the crankshaft drives the timing
gears. The crankshaft gear turns the idler gear which
then turns the following gears:

• Camshaft gear

• Fuel injection pump

• Lower idler gear which turns the gear of the
lubricating oil pump

Lip type seals are used on both the front of the
crankshaft and the rear of the crankshaft.

Camshaft
The engine has a single camshaft. The camshaft
is driven by an idler gear in the front housing. The
camshaft uses only one bearing on the front journal.
The other journals rotate in the bore of the cylinder
block. The front bearing and the camshaft bores
in the cylinder block support the camshaft. As the
camshaft turns, the camshaft lobes move the valve
system components. The valve system components
move the cylinder valves. The camshaft gear must
be timed to the crankshaft gear. The relationship
between the lobes and the camshaft gear causes the
valves in each cylinder to open at the correct time.
The relationship between the lobes and the camshaft
gear also causes the valves in each cylinder to close
at the correct time.
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i01944991

Fuel System Pressure - Test

g00928705Illustration 25

(A and B) Fuel outlet
(1) Fuel transfer pump
(2) Fuel filter

The pressure test measures the output pressure of
the fuel transfer pump. Low fuel pressure and starting
difficulty may be indications of problems with the fuel
priming pump.

Check the Function of the Fuel
Transfer Pump
1. Make a note of the location of the fuel lines from
the fuel transfer pump. Remove the two lines from
the outlets (A) and (B).

2. Connect two lengths of 5/16 inch rubber hose to
outlets (A) and (B). Place the hoses into a suitable
container that is capable of holding 3 L (3.17 qt) of
fuel.

3. Energize the fuel transfer pump until a constant
flow of fuel is running from the outlet for the supply
for the fuel injection pump.

Note: The flow from the outlet for the return for the
fuel tank will have a slower flow rate.

4. Measure the combined flow of both outlets with
a stopwatch. Fuel flow should be a minimum of
2 L/min (0.53 US gpm).

5. If the combined flow is less than 2 L/min
(0.53 US gpm), repair the pump or replace the
pump.

6. Reconnect the outlet lines in the correct positions.

7. Start the engine and check for any leakage of fuel
or air from the fuel lines.

Check the Function of the Pressure
Regulator
1. Remove the fuel line from the outlet for the supply
for the fuel injection pump (B).

2. Install a pipe with a tap for a pressure gauge.
Connect a 0 to 80 kPa (0 to 12 psi) pressure
gauge.

3. Start the engine and run the engine at idle for two
minutes in order to remove any trapped air.

4. Record the pressure reading at idle and at rated
speed. The pressure reading should be the
following values:

Bosch EPVE

Idle ...................................... 31 kPa (4.49 psi)

Rated speed ....................... 31 kPa (4.49 psi)

Delphi DP210

Idle ................................... 27.5 kPa (3.99 psi)

Rated speed ....................... 28 kPa (4.06 psi)

Note: Maximum pressure for the fuel injection pump
is 80 kPa (12 psi).

5. Reconnect the fuel line. Run the engine at idle for
two minutes in order to remove any trapped air.

Check for the following issues if the pressures are
outside of the above specifications.

• All electrical connections are installed correctly.

• There are no leaks in the fuel lines or connections.

• The O-ring on the fuel filter housing (2) does not
leak.
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Cooling System
i01892576

Cooling System - Check
(Overheating)

Above normal coolant temperatures can be caused
by many conditions. Use the following procedure
to determine the cause of above normal coolant
temperatures:

1. Check the coolant level in the cooling system. If
the coolant level is too low, air will get into the
cooling system. Air in the cooling system will
cause a reduction in coolant flow and bubbles
in the coolant. Air bubbles will keep the coolant
away from the engine parts, which will prevent the
transfer of heat to the coolant. Low coolant level is
caused by leaks or incorrectly filling the expansion
tank.

2. Check the mixture of antifreeze and water. The
mixture should be 50 percent water and 50
percent 21825166 POWERPART antifreeze.

3. Check for air in the cooling system. Air can enter
the cooling system in different ways. The most
common causes of air in the cooling system
are not filling the cooling system correctly and
combustion gas leakage into the cooling system.
Combustion gas can get into the system through
inside cracks, a damaged cylinder head, or
a damaged cylinder head gasket. Air in the
cooling system causes a reduction in coolant
flow and bubbles in the coolant. Air bubbles keep
the coolant away from the engine parts, which
prevents the transfer of heat to the coolant.

4. Check the sending unit. In some conditions, the
temperature sensor in the engine sends signals
to a sending unit. The sending unit converts these
signals to an electrical impulse which is used by a
mounted gauge. If the sending unit malfunctions,
the gauge can show an incorrect reading. Also if
the electric wire breaks or if the electric wire shorts
out, the gauge can show an incorrect reading.

5. Check the radiator for a restriction to coolant flow.
Check the radiator for debris, dirt, or deposits on
the inside of the core. Debris, dirt, or deposits will
restrict the flow of coolant through the radiator.

6. Check the filler cap. A pressure drop in the cooling
system can cause the boiling point to be lower.
This can cause the cooling system to boil. Refer
to Testing and Adjusting, “Cooling System - Test”.

7. Check the cooling system hoses and clamps.
Damaged hoses with leaks can normally be seen.
Hoses that have no visual leaks can soften during
operation. The soft areas of the hose can become
kinked or crushed during operation. These areas
of the hose can cause a restriction in the coolant
flow. Hoses become soft and/or get cracks
after a period of time. The inside of a hose can
deteriorate, and the loose particles of the hose
can cause a restriction of the coolant flow.

8. Check for a restriction in the air inlet system. A
restriction of the air that is coming into the engine
can cause high cylinder temperatures. High
cylinder temperatures require higher than normal
temperatures in the cooling system.

9. Check for a restriction in the exhaust system.
A restriction of the air that is coming out of the
engine can cause high cylinder temperatures.

a. Make a visual inspection of the exhaust system.

b. Check for damage to exhaust piping. Check for
damage to the exhaust elbow. If no damage
is found, check the exhaust system for a
restriction.

10.Check the water temperature regulator. A water
temperature regulator that does not open, or a
water temperature regulator that only opens part
of the way can cause overheating. Refer to Testing
and Adjusting, “Water Temperature Regulator -
Test”.

11.Check the water pump. A water pump with a
damaged impeller does not pump enough coolant
for correct engine cooling. Remove the water
pump and check for damage to the impeller.

12.Consider high outside temperatures. When
outside temperatures are too high for the rating
of the cooling system, there is not enough of
a temperature difference between the outside
air and coolant temperatures. The maximum
temperature of the ambient air that enters the
engine should not exceed 50 °C (120 °F).

13.When a load that is applied to the engine is too
large, the engine rpm does not increase with an
increase of fuel. This lower engine rpm causes
a reduction in coolant flow through the system.
This combination of less air and less coolant flow
during high input of fuel will cause above normal
heating.
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Electrical System
i01899123

Alternator - Test

g00931045Illustration 44
Typical wiring schematic for an alternator
(A) Terminal “B+”
(B) Terminal “D+”
(C) Terminal “W”
(D) Ground
(1) Electrical switch
(2) Dash light
(3) Ignition switch
(4) Battery

Warning Lamp Does Not Illuminate
The warning lamp for the charging system should
illuminate when the ignition switch is in the ON
position. Follow the steps below in order to test the
system.

1. Check the light bulb. Replace the light bulb if the
element is broken.

2. Use a suitable Multimeter to check the battery
voltage. Check the battery voltage with the ignition
switch OFF.

3. Check the voltage between the terminal (A) and
ground. The measured voltage should equal the
battery voltage.

4. Turn the ignition switch to the ON position. Check
the voltage between terminal (B) and ground. If
the voltage is more than 2 Volts the alternator
needs to be replaced.

Warning Light is On When the
Engine is Running
1. Start the engine and run the engine at fast idle.

2. Measure the voltage between terminal (A) and
ground.

3. Measure the voltage between terminal (B) and
ground.

4. The measured voltage for terminal (A) and
terminal (B) should be 13 to 15 volts for a 12 volt
system. The measured voltage for terminal (A)
and terminal (B) should be 26 to 30 volts for a 24
volt system.

5. If the voltages do not match replace the alternator.

6. Increase the engine to high idle. Turn an electrical
load ON.

7. Measure the voltage between terminal (A) and
ground.

8. Measure the voltage between terminal (B) and
ground.

9. The measured voltage for terminal (A) and
terminal (B) should be 13 to 15 volts for a 12 volt
system. The measured voltage for terminal (A)
and terminal (B) should be 26 to 30 volts for a 24
volt system.

10.Replace the alternator if the voltage does not
match.

i01899136

Battery - Test

Most of the tests of the electrical system can be done
on the engine. The wiring insulation must be in good
condition. The wire and cable connections must be
clean, and both components must be tight.
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GB a GB b

GB d

GB e GB f 

GB c

Remove fastening screws (33) from the reduction unit (1). Disjoin the entire reduction unit (1) from the axle and place it on a
bench.

Remove the oil-level plug (20) and oil.

33

 1
 1

DISASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - SMONTAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER  ZERLEGEN - DESMONTAJE GRUPO REDUCTOR  CON BRIDA - 

DEMONTAGE DU GROUPE REDUCTEUR BRIDE 

Remove screws (21)(23) from the cover (24).

23

21

Sling the entire unit and connect it to the hoist, putting the rod
under light tension.

20

23

21
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GB a GB b

GB d

GB e

GB c

Remove the upper shaft (3). Remove the thrust block (19).

19 3

DISASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - SMONTAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER  ZERLEGEN - DESMONTAJE GRUPO REDUCTOR  CON BRIDA - 

DEMONTAGE DU GROUPE REDUCTEUR BRIDE 

Position the upper shaft (3) under the press.

 3

Remove gear (30) and bearing (19).

Remove the bearing (4).

30

19
19

 4  4

30

 3
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GB a GB b

GB d

GB e GB f 

GB c

Install the gear (31). Using a plastic hammer, install the lower shaft (26).

Install the bearing (19).

31

26

26

19

100°

Install the spacer (32).

32

26

ASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - ASSEMBLAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER MONTIEREN - MONTAJE GRUPO REDUCTOR CON BRIDA - 

ASSEMBLAGE DU GROUPE REDUCTEUR BRIDE

Install the external bearing (8).
NOTE. Using a plastic hammer, drive the bearing to the limit stop
by lightly hammering around the edge.

Using a plastic hammer, fi t the oil collector  into the drop box 
cover.
ATTENTION: Place the cut  always on the top.

up position

Inner sideInner side
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B) LIFTING CYLINDER DISASSEMBLY

To repair or replace in the event of:
• Oil leaks
• Distortion, problems
• Wear, bending in cylinder rod
• Scratches

- Raise mast.

- Place block (dimensions: height 740, thickness/width 70 x 175) between fixed and
moving uprights (Fig. B1).

- Lower mast until moving upright touches block.

- Remove elevation cylinder pipe mounting bracket (Fig. B2).

- Place oil collection container under mast.

- Disconnect elevation cylinder (Fig. B3).

- Push spring pin into bottom of cylinder (Fig. B4).

- Remove attachment pipe mounting brackets (Fig. B5) from cylinder side to be removed.

- Tilt mast forwards (approx. 12°).

- Place sling around elevation cylinder and secure to hoist (Fig. B6).

- Remove pin at top of cylinder.
• 2 clips.
• 1 pin (Fig. B7).
• 1 adjusting washer (Fig. B8).

B1

B2

B3

B6

B5B4

B8B7
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EB - SEPARATING MOVING AND FIXED UPRIGHTS

- Place mast on stands using hoist (Fig. EB1 and EB2) (mast is in
contact with moving upright).

- Remove attachment hoses from pulleys (Fig. EB3).

- Remove elevation cylinder pin.

• 2 V clips
• Pin (Fig. EB7)

- Separate fixed upright from moving upright using a lever (Fig.
EB8).

EB1

EB2

EB8EB7

EB3
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REPAIR INSTRUCTIONS

Sealing of the boost pump

Mark position,
remove fixing screws.

Pry-off cover.

Check :
O-ring, groove, gliding surface, connection plate.

Note !
* mount chamfered side facing
cover.
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INSTRUCTIONS DE REPARATION

Démontage de la pompe

Remove control device.

Remove auxiliary pump.
Note  :
Mark assembly position previously.

Timing adjustment screw

Locking screw / pin
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REPAIR INSTRUCTIONS

Installation of the rotary group

Disc 1, 2

Assemble piston with retaining plate.
Note :
Oil piston and piston pad.

Assemble cylinder completely.

Remove assembly device.
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Motor A 6 VM Serial 63

Repair Instructions

Example : A6VM…Control - différential piston.

Disassembly position : Remove cover Pos. 2.

Attention ! Spring load.
Dimension X : Note dimension (begin of regulation).

1. Check of O-ring.

1. High pressure - small control piston side
2. Control pressure
3. High pressure - check valve
4. High pressure - check valve

Sealing of the control parts

25

26

27

24
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Motor A 6 VM Serial 63

Repair Instructions

Free of corrosion, erosion or fretting, no damage to splines
or keyways.

Pistons
No scoring and no pittings.

Center pin
No scoring and no pittings.

Retaining plate
No scoring and no evidence of wear.

1. Bores free of scoring, no evidence of wear.
2. Faces smooth and even, free of cracks and scoring.

Inspection notes

45

46

47

48

49
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MOTOR A 6 VM / DA
SERIE 63

HYDRAULIC DIAGRAM MOTOR

A 6 VM / DA SERIE 63



   

PUMP A 4 VG

MOTOR A 6 VM

18

ADJUSTMENT POINTS
TRANSMISSION

DR valve

eccentric for
valve plate adjustment

HP valve

Swashplate zero position

HP valve

scavenging valve

Max. displacement
stop screw.
(do not disturb)

Min. displacement stop screw.
(do not disturb)

Regulation
adjusting
screw
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HYDROMATIK TRANSMISSION
PRESSURE TEST KIT

2 3 4 4 5 6 6

7 7 7

8

7

1

HYDROMATIK Kit - 2nd MOUNTING - Pump A 4 VG - Motor A 6 VM - DA

18

19

8x100

19

20 20 20 20 20 20

19 21 21 21 21 21

24
23-1

22

2323

12x150 14x150

16x150 18x150

25

25

Ø20 (S) Ø8 (L)

30x200
14x150
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CAUTION! Perform all operations on both arms.
Remove the oil-level plug (1).

Apply the brakes and, keeping them under pressure, check the
linings "S" between the disks using tool T1.
Minimum "S": 4.5 mm.
CAUTION! Replace the braking disks and the intermediate disks
on both sides if necessary.

Unloose and remove the screws (3) and the washers (4) that fix the
arm (2) to the central body (5).

Remove the arm (2) together with the pack of the braking disks (6).
Place the arm on a bench.

Remove the braking disks (6) and note down their order of
assembly.
NOTE. 1 - If the disks do not need replacing, avoid switching their

position.
2 - Extract the axle shaft (9).

Remove the reversal springs (7) from the piston (8).
NOTE. If the springs (7) are weak or deformed they must be
replaced.

barGB GB

GB GB

GB GB

a b

c d

fe
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CHECKING WEAR AND REPLACING THE BRAKING DISKS - CONTROLLO USURA E SOSTITUZIONE DISCHI FRENO - VERSCHLEISS
KONTROLLIEREN UND BREMSSCHEIBEN AUSWECHSELN - CONTROL DEL DESGASTE Y SUSTITUCION DE LOS DISCOS DEL FRENO -

CONTROLE D’USURE ET SUBSTITUTION DES DISQUES DE FREINAGE
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GB a GB b

GB d

GB e GB f 

GB c

Disjoin the cover (14)

Remove the shims S1 (18). Using two levers, remove the sealing ring (17).

14

14

18
17

14

14

DISASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - SMONTAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER  ZERLEGEN - DESMONTAJE GRUPO REDUCTOR  CON BRIDA - 

DEMONTAGE DU GROUPE REDUCTEUR BRIDE 

Remove the lower shaft (26).

26

26

Remove the oil collector from the drop box cover.

ONLY CATEGORY 1 VERSION



   

30

GB a GB b

GB d

GB e GB f 

GB c
Install the bearing (30).

Install the gear (30) onto the upper shaft (3).

Lubricate and fi t the sealing ring (4), install the rings
into the cover.

CAUTION! Pay particular attention to the direction of assembly
of the rings (4).

Fit the complete upper shaft in the front case.

 4 30

19

100°

  4

Install the bearing (4).

 3

 3

ASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - ASSEMBLAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER MONTIEREN - MONTAJE GRUPO REDUCTOR CON BRIDA - 

ASSEMBLAGE DU GROUPE REDUCTEUR BRIDE
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GB a GB b

GB d

GB e GB f 

GB c

Fit fastening screws from the reduction unit (1)
Tighten screws (33) using a torque wrench setting of 68 - 75Nm.

68 - 75 Nm

Remove shims (18) and cover (14).

33

 1

18

14

15

Remove the screws (15).

ASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR - ASSEMBLAGGIO GRUPPO RIDUTTORE AFFLANGIATO 
- DIREKT GEFLANSCHTER REDUZIERER MONTIEREN - MONTAJE GRUPO REDUCTOR CON BRIDA - 

ASSEMBLAGE DU GROUPE REDUCTEUR BRIDE

Loctite 242

Level shaft and bearings.

Zero the depth gauge between the surface and thrust block. Measure distance “X1” between the cover surface and the face of 
bearing.
ES: X1 = 1,15

X1X1
1,15 mm
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D) DISASSEMBLING THE CARRIER (No disassembling the mast)

To repair or replace guide and carrier rollers.

- Play in "lateral play" guide rollers.

- Check to be performed in several places along mast length (by moving carriage in
moving upright).

• Insert a lever between carriage and mast moving upright.
• Press guide rollers against inside of moving upright.
• At top and bottom of carriage, measure lateral movement (play). Tolerance =

0/1.5 mm (Fig. D1, D2).

- Play in carrier rollers (tolerances = 0.75 / 2.25 mm).
• Check to be performed using a set of shims (Fig. D3).

Removing carriage

- Secure carriage to hoist.

- Lift carriage slightly, to tension chains.

- Release chains from tensioners.
• Split pins (Fig. D5).
• Quick release coupling (Fig. D6).
• Chain (Fig. D7).

- Remove attachment hose mountings and brackets.

D1

D2

D3 D5

D6 D7
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G) MAST LINK PIN DISASSEMBLY

Check pins.
(excessive play, scratches, wear)
(Replace if necessary).

- Remove circlip and remove adjusting shim (Fig. G1).

- Release pin (Fig. G2).

- Remove assembly (Fig. G3).

- Examine articulation rings (Fig. G4).
(And replace if necessary).
(Fitted 60H9 ring tolerance = 60  +74 / 0).

- While refitting rings, place groove at 45° (Fig. G5).

Refitting mast articulation pins

- Proceed in reverse order to removal (Fig. G6).

- Position pin flat spot at bottom
(Pin is joined to mast and pivots on chassis rings).

G1

G2

G3

G6

45°

G5G4
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Removing carrier rollers
(and replacement if necessary - flat spots, seizing, wear, -2 mm compared to
original dimension on external Ø)

Carrier roller reference (repair dimensions)

- Remove bolt and washer, Items 58, 59 (Fig. D16A).

- Using a drift (Fig. D17), push roller to release centring washer Item 57 (Fig. D16A
and D18).

- Remove roller using a puller (Facom U.34) (Fig. D19).

- Examine and replace faulty parts (Fig. D20).

14

D19 D20

D18

D16B

D16A

D17

A References Roller

139±0,25 200780 Standard

140±0,25 200781 Repair dimensions

141±0,25 200782 Repair dimensions

142±0,25 200783 Repair dimensions

57±0,2

A

57

UprightCarriage

Essential play

0,75 / 2,25 mm
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I) REPLACING THE MAST

- Secure mast to hoist (Fig. I1).

- Raise mast (Fig. I2).

- Check position of articulation pins with flat spot at bottom. If necessary adjust using
a spanner (Fig. I3).

- Fit mast on articulation pins.

- Fit limit plates (Fig. I4).

• 2 H, M 20-60 bolts (C. 12,9). Tightening torque 64.4 mdaN.
• 1 key plate (remove edges on bolt heads).

- Fit tilt cylinder pins (Fig. I6).

• Pin.
• Key plate.
• 2 W 10 washers.
• 2 H, M 10 - 20 bolts (tightening torque 4.77 mdaN)

- Connect elevation cylinders (Fig. I7).

- Release mast from hoist.

- Check that attachment hoses are correctly positioned on pulleys.

I1

I4I3

I7I6

I2



   



   

J Control panel module 2 1 I 30 M 36

JA Hour recorder 2 1 I 25 -

JB Fuel level 2 1 I 29 -

JC Red light hydraulic return filter clogging 2 1 G 24 -

JD Red light brake oil level 2 1 G 22 -

JE Red light engine water temperature 2 1 G 19 -

JF Red light parking brake 2 1 G 16 -

JG Red light alternator excitation 2 1 G 15 -

JH Red light engine oil pressure 2 1 G 17 -

JI Red light air filter clogging 2 1 G 21 -

JJ Blue light main beam 2 1 G 27 -

JK Green light indicators 2 1 G 28 -

K 1 Starting safety relay 3 3 0 27 C 29

K 1 Starting safety relay 3 1 I 8 C 29

K 2 Preheating relay 4 1 K 9 M 3

K 3 Lifting cab relay 4 5 M 6 K 3

K 3 Lifting cab relay 4 1 K 12 K 3

K 4 Flashing unit (Option) 3 1 E 28 E 27

K 6 Reverse lights and buzzer relay (Option) 3 3 E 37 E 31

K 6 Reverse lights and buzzer relay (Option) 3 3 O 33 E 31

K 7 Transmission cut-off relay 3 3 O 42 C 31

K 7 Transmission cut-off relay 3 3 E 24 C 31

K 8 Movements cut-off relay (Option) 3 3 O 40 C 31

K 8 Movements cut-off relay (Option) 3 3 I 38 C 31

K 9 Compressor relay (Option) 3 5 I 24 E 32

K10 Fans/condensor relay (Option) 3 5 I 22 C 32

M 1 Starter motor 1 - 5 1 M 4 K 40

M 2 Cab lifting pump 1 1 M 11 O 36

M 3 Fuel pump 4 3 O 21 K 3

M 4 Horn 1 2 M 11 O 41

M 5 Roof windscreen washer tank pump 5 4 M 20 I 2

M 6 Front windscreen washer tank pump 5 4 M 5 I 2

M 7 Front windscreen wiper motor 2 4 M 10 M 32

M 8 Rear windscreen wiper motor 2 4 M 24 B 38

M 9 Roof windscreen wiper motor 2 4 M 18 A 32

MC Mass - control box carcase 3 3 K 25 G 35

MCT Transmission cut-off module 3 3 A 39 E 36

MD1 2 mini relay support module 3 - - C 27

MD2 Maxi relay and mini fuses support module 3 - - C 28

MD3 20 mini fuses support module 3 - - C 30

MD4 6 microrelays support module 3 - - C 31

MO1 Mass 4 - 5 1 K 2 O 4

MO2 Mass 4 - 5 1 M 32 O 4

MP inv Reversing handler connection 2 3 G 14 K 14

MP on/off 5th element order (Option) 2 3 G 12 K 17

MP roller 3rd and 4th element order (Option) 2 3 G 10 K 15

OPTION Options connection 3 3 E 8 E 25

Item Designation

Component
position

on machines
(drawing)

Electric
diagram

Position
on electric
diagram

Position
on principle
beam plan

ELECTRIC COMPONENT REGISTER (MI 60 / 70 H S1 E2)

2 - 2



   

Item Designation
Position

on electric
diagram

Position
on principle
beam plan

Component
position

on machines
(drawing)

Item Designation
Position

on electric
diagram

Position
on principle
beam plan

Component
position

on machines
(drawing)

ELECTRIC DIAGRAM 1 LEGEND

ELECTRIC DIAGRAM 1 FUSES

SPICES SHOWN ON ELECTRIC DIAGRAM 1
Ep. 1
Ep. 2
Ep. 25
Ep. 27

Ep. 28
Ep. 30
Ep. 100 (x2)
Ep. 101

Ep. 102 (x2)
Ep. 107
Ep. 108
Ep. 110

Ep. 111
Ep. 112
Ep. 113 (x2)
Ep. 114 (x2)

Ep. 115
Ep. 116
Ep. 118
Ep. 119

Ep. 120
Ep. 121 (x2)
Ep. 122 (x2)
Ep. 123 (x3)

Ep. 124
Ep. 125 (x2)
Ep. A
Ep. B

Ep. C

3 - 2

B-Fu-P Power fuses box G 4 K 2 4
F1 Control panel indicator light (7,5A) C 13 E 28 3
F11 Starter (20A) E 8 C 30 3
F32 I.C. Engine preheating (80A) G 4 K 2 4
F33 Raising cab (50A) G 4 K 2 4
F34 Alternator (80A) E 4 M 2 4
F35 Lift truck electrical equipment (80A) E 4 M 2 4

A 1 Antitheft with keyboard (digicode) (Option) G 8 C 35 3
B 1 Fault buzzer G 13 C 27 3

B-Fu-P Power fuses box G 4 K 2 4 - 5
DG Diesel decongealant (Option) O 15 M 3 4
E21 Control panel lighting (Option) G 30 - 2
G 1 Battery K 2 - 5
G 2 Alternator M 14 G 38 1
J Control panel module I 30 M 36 2
JA Hour recorder I 25 - 2
JB Fuel level I 29 - 2
JC Red light hydraulic return filter clogging G 24 - 2
JD Red light brake oil level G 22 - 2
JE Red light engine water temperature G 19 - 2
JF Red light parking brake G 16 - 2
JG Red light alternator excitation G 15 - 2
JH Red light engine oil pressure G 17 - 2
JI Red light air filter clogging G 21 - 2
JJ Blue light main beam G 27 - 2
JK Green light indicators G 28 - 2
K 1 Starting safety relay I 8 C 29 3
K 2 Preheating relay K 9 M 3 4
K 3 Lifting cab relay K 12 K 3 4
K 4 Flashing unit (Option) E 28 E 27 3
M 1 Starter motor M 4 K 40 1 - 5
M 2 Cab lifting pump M 11 O 36 1
MO1 Mass K 2 O 4 4 - 5
MO2 Mass M 32 O 4 4 - 5
R 1 Heating plug M 9 G 3 4
R 2 Fuel sensor M 29 G 4 5
S 1 Key switch C 9 I 30 2
S 1 Key switch C 6 I 30 2
S 3 Engine oil low pressure M 17 I 7 4
S 4 Engine water low pressure M 19 I 38 1
S 5 Air filter low pressure M 20 G 2 5
S 6 Brake oil level sensor M 22 O 40 1
S 7 Oil filter low pressure M 23 G 40 1
S23 Warning lights switch C 37 I 30 2



   

F3 Air conditionning-Heating (30A) C 16 E 28 3

F8 Compressor-Differential locking (7,5A) C 25 E 29 3

F9 Digicode power supply (10A) C 31 E 29 3

F18 Air conditionning condenser (20A) C 22 C 30 3

F22 Raising cab (7,5A) C 3 C 30 3

F23 Cigar lighter (10A) C 27 C 30 3

A 1 Antitheft with keyboard (digicode) (Option) I 32 C 35 3
AC Cigar lighter K 27 E 39 3

ALIM-AUTO Autoradio power-supply M 36 C 39 2 - 3
C 6a Connection evaporator/heating unit (Option) I 13 - -
C 6b Connection evaporator/heating unit (Option) I 13 - -
C 9 Connection condenser unit (Option) K 18 - -
C10 Connection condenser unit (Option) M 18 - -
CH Connection heating unit E 16 K 27 2

CLIM Clim option outlet I 24 E 29 3
EC Compressor (Option) M 24 - -

HP-AUTO Connection loud speakers M 39 C 39 2 - 3
HPD Right loud speaker E 41 A 35 2
HPG Left loud speaker G 41 A 38 2
K 3 Lifting cab relay M 6 K 3 4
K 9 Compressor relay (Option) I 24 E 32 3
K10 Fans/condenser relay (Option) I 22 C 32 3
P 1 Low pressure BP (Option) G 12 - -
P 2 Low pressure switch (HP and BP) (Option) M 18 - -
RT Temporised relay (Option) G 21 - -
S Evaporator ventilator I 18 - -

S12 Air conditionning controls (Option) E 9 - 2
S20 Raising cab switch G 5 K 39 1

T Low pressure (Option) G 13 - -
V 1 Condenser ventilator 1 (Option) M 19 - -
V 2 Condenser ventilator 2 (Option) M 20 - -
Y 4 Cab descent electrovalve K 8 O 37 1

3 - 12

Item Designation
Position

on electric
diagram

Position
on principle
beam plan

Component
position

on machines
(drawing)

Item Designation
Position

on electric
diagram

Position
on principle
beam plan

Component
position

on machines
(drawing)

ELECTRIC DIAGRAM 5 LEGEND

ELECTRIC DIAGRAM 5 FUSES

SPICES SHOWN ON ELECTRIC DIAGRAM 5
Ep. 41
Ep. 42

Ep. 47
Ep. 48

Ep. 100
Ep. 110

Ep. 115 (x2)
Ep. 116 (x3)

Ep. 121



   

5 - 6

Pos Vers Pos Sect N° fil
1 Ep13 1mm2 600/3
2 Ep26 1mm2 600/32
3 Ep14 1mm2 600/39
4 Ep16 1mm2 600/28
5 MO1 b 1mm2 31/2
6

MPinv   REVERSING HANDLER CONNECTION

Pos Vers Pos Sect N° fil
1 CED A4 1mm2 600/54
2

MPon/off   5TH ELEMENT ORDER

Pos Vers Pos Sect N° fil
1 CED A2 1mm2 600/52
2 CED A3 1mm2 600/53
3 Ep13 1mm2 600/25
4

MProller    3RD AND 4TH ELEMENT ORDER

Pos Vers Pos Sect N° fil
1 F15 B 1mm2 sta
2 F16 B 1mm2 siège
3 F17 B 2mm2 opt1
4 K8 5 2mm2 600/50
5 F19 B 2mm2 opt3
6 F20 B 2mm2 opt4

OPTION     OPTIONS CONNECTION

Pos Vers Pos Sect N° fil
- Ep18 1mm2 600/10
- Ep3 1mm2 600/15

PF   RC4 BOX PROTECTION FUSES

Pos Vers Pos Sect N° fil
B1
B2 K7 1 1mm2 600/40
B3 Ep112 1mm2 31/49
B4 Ep44 1mm2 600/47
B5 Ep26 1mm2 600/78
B6 Ep43 1mm2 600/41
B7 S2 2 1mm2 600/66
B8

MCT TRANSMISSION CUT-OFF MODULE

Pos Vers Pos Sect N° fil
a Ep107 4mm2 31/1
b MPinv 5 1mm2 31/2
c Ep102 2mm2 31/3
d Ep101 3mm2 31/4
e Ep100 3mm2 31/5
f M1 - 7mm2 31/6

M01 MASS

Pos Vers Pos Sect N° fil
a Ep108 2mm2 31/16
b Ep110 4mm2 31/17
c Ep113 3mm2 31/18
d Ep116 3mm2 31/19
e Ep118 3mm2 31/20
f Ep121 7mm2 31/21
g Ep123 3mm2 31/22

M02 CAB MASS

Pos Vers Pos Sect N° fil
1 RC4 38 0,75mm2 600/20
2 RC4 36 0,75mm2 600/22
3 RC4 8 0,75mm2 600/21

PT1   ACCELERATOR

Pos Vers Pos Sect N° fil
1 RC4 49 0,75mm2 600/70
2 RC4 47 0,75mm2 600/24
3 RC4 46 0,75mm2 600/23

PT2   INCHING

Pos Vers Pos Sect N° fil
- K2 5 7mm2 19/2

R1 HEATING PLUG

Pos Vers Pos Sect N° fil
- J 4 1mm2 100/90

R1 HEATING PLUG

DRAWING

CONNECTOR REGISTER

MCT TRANSMISSION CUT-OFF MODULE

MPinv   REVERSING HANDLER CONNECTION

MPon/off   5TH ELEMENT ORDER

OPTION    OPTIONS CONNECTION

PF    RC4 BOX PROTECTION FUSES

PT2    INCHING

R1 HEATING PLUG

PT1    ACCELERATOR

MProller    3RD AND 4TH ELEMENT ORDER
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1 - GENERAL 

The A4VG90 pump is run by a microcontroller (RC4) that adjusts transmission capacity so as to avoid any engine
overload.

2 - DESCRIPTION OF ELEMENTS

1 - Transmission pump proporcional solenoid (adjusting capacity)

2 - Accelerator pedal (sensor under pedal block)

3 - Inching pedal (sensor under pedal block)

4 - Engine speed sensor (under engine flywheel)

5 - Electronic unit (RC4) (main control unit) (in the cab to right of driver’s seat)

6 - Reverser (movement direction) on joystick (JSM)
BB3 - Calibrator
BT - Transfer box
M - I.C. Engine
MH - Hydrostatic motor
PH - Hydrostatic pump

ELECTRONIC REGULATION OF PUMP A4VG90 DE 1 D1/32R
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N° SCREEN DISPLAY OBSERVATIONSKEYACTION DESCRIPTION

15

3 Inching/brake pedal angular sensor parameters - Check handbrake is off

F 1

Note minimum (pedal at rest), and maximum
(pedal on floor) voltage readings given by the
sensor.
The unit indicates sensor voltage. Using the
sensor lights, turn the sensor around on
itself, so as to get a voltage higher than or
equal to 0,6V when the pedal is at rest, and
lower than or equal to 4,4V when the pedal
is depressed to the floor.

- Key in

- Key in3,1

- Key in3,2

3,3

1

2

1 __Calibration
2 __Currents
3 __Time ramps
4____________

1 __Begin Learnc.
2 __Brake Poti
3 __Brake Poti mid
4 __Teeth Diesel

(Indicative value)
Pedal at rest
if the voltage > 0,6 V,
key in

3,4 ENTER
2 Brake Poti
Maximum Position
0,6 V

Release inching/brake pedal.
Pedal on the floor
if the voltage < 4,4 V,
key in

3,6 ENTER
1 __Begin Learnc.
2 __Brake Poti
3 __Brake Poti mid
4 __Teeth Diesel

Note the sensor voltage at the end of inching
(pedal in intermediate position).

- Key in3,7 3
3 Brake Poti mid

0,6 V

(Indicative value)
Put template under pedal.
Push pedal down to templa-
te, maintain position.

3,8
3 Brake Poti mid

1,1 V

Release inching/brake pedal.
Take out template.

- Key in3,9 ENTER
1 __Begin Learnc.
2 __Brake Poti
3 __Brake Poti mid
4 __Teeth Diesel

Return to initial menu.- Key in3,10 MENU
1 __Calibration
2 __Currents
3 __Time ramps
4____________

Return to initial menu.- Key in3,11 MENU
F1 ________Config/Cal
F2 ________Diagnostic
PROC _____Status
TEACH ____Storage

(Indicative value)

Push brake pedal down and
maintain position.
Caution :
Handbrake off

3,5

2 Brake Poti
Maximum Position
3,6 V

2 Brake Poti
Mininal Position
0,6 V

-

-
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