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HYDRAULIC CIRCUIT
- Type of pump

. Capacity
- Lifting, tilting, telescoping, attachment circuit

. Max. rating capacity unladen

. Pressure
- Steering circuit

. Max. rating capacity unladen

. Pressure
- Braking circuit

. Max. rating capacity unladen

. Pressure
- Filtration

. Return

. Suction

Gear pump with flow divider
43,77 cm3

105 L/mn
250 Bar

105 L/mn
140 Bar

105 L/mn
40 Bar

20 Micron
125 Micron

CHARACTERISTICS

FRONT AND REAR TYRES

MLT 629 Série 1

STANDARD

DIMENSIONS PRESSURE TYRE LOAD PRESSURE ON THE CONTACT SURFACE AREA OF THE CONTACT SURFACE
HARD GROUND LIGHT GROUND HARD GROUND LIGHT GROUND

15,5/80-24 SGI TL 12PR 4 Bar 1600 kg 7,6 kg/cm2 2,1 kg/cm2 210 cm2 770 cm2
GOODYEAR 4050 kg 11,4 kg/cm2 3,1 kg/cm2 356 cm2 1320 cm2

1600 kg 7,6 kg/cm2 2,1 kg/cm2 210 cm2 770 cm2
600 kg 7,5 kg/cm2 2,1 kg/cm2 80 cm2 290 cm2

OPTION 14,9x24 T35 Stabilarge 18PR 3,4 Bar 1600 kg 5,7 kg/cm2 2 kg/cm2 280 cm2 810 cm2
DUNLOP 4050 kg 8,9 kg/cm2 3 kg/cm2 455 cm2 1360 cm2

1600 kg 5,7 kg/cm2 2 kg/cm2 280 cm2 810 cm2
600 kg 4,4 kg/cm2 1,5 kg/cm2 138 cm2 400 cm2

400/70-20 T37 150B TL 3,25 Bar 1600 kg 7,3 kg/cm2 2,3 kg/cm2 220 cm2 690 cm2
DUNLOP 4050 kg 10,1 kg/cm2 3,2 kg/cm2 400 cm2 1270 cm2

1600 kg 7,3 kg/cm2 2,3 kg/cm2 220 cm2 690 cm2
600 kg 5,6 kg/cm2 1,8 kg/cm2 107 cm2 335 cm2

440/70-24 T37 147B TL 2,8 Bar 1600 kg 6,3 kg/cm2 1,8 kg/cm2 255 cm2 890 cm2
DUNLOP 4050 kg 9 kg/cm2 2,6 kg/cm2 450 cm2 1550 cm2

1600 kg 6,3 kg/cm2 1,8 kg/cm2 255 cm2 890 cm2
600 kg 4,7 kg/cm2 1,3 kg/cm2 128 cm2 445 cm2

460/70 R24 IT520 TL 150A8 3,3 Bar 1600 kg 8,6 kg/cm2 2,3 kg/cm2 185 cm2 710 cm2
GOODYEAR 4050 kg 11,9 kg/cm2 3,1 kg/cm2 341 cm2 1310 cm2

1600 kg 8,6 kg/cm2 2,3 kg/cm2 185 cm2 710 cm2
600 kg 7,9 kg/cm2 2,1 kg/cm2 76 cm2 290 cm2

17,5LR24 XM27 TL 145A8 3,5 Bar 1600 kg 1,6 kg/cm2 kg/cm2 1020 cm2 cm2
MICHELIN 4050 kg 3,1 kg/cm2 kg/cm2 1310 cm2 cm2

1600 kg 1,6 kg/cm2 kg/cm2 1020 cm2 cm2
600 kg 0,7 kg/cm2 kg/cm2 900 cm2 cm2

500-60/22,5 TWIN 404 12PR 2,5 Bar 1600 kg 2,7 kg/cm2 1,4 kg/cm2 593 cm2 1143 cm2
TRELLEBORG 4050 kg 2,7 kg/cm2 1,4 kg/cm2 1500 cm2 2893 cm2

1600 kg 2,7 kg/cm2 1,4 kg/cm2 593 cm2 1143 cm2
600 kg 2,7 kg/cm2 1,4 kg/cm2 222 cm2 429 cm2

445/70R24 IT510 151G 4,1 Bar 1600 kg 8,4 kg/cm2 2,8 kg/cm2 190 cm2 570 cm2
GOODYEAR 4050 kg 9,8 kg/cm2 3,3 kg/cm2 412 cm2 1239 cm2

1600 kg 8,4 kg/cm2 2,8 kg/cm2 190 cm2 570 cm2
600 kg 6,5 kg/cm2 2,2 kg/cm2 93 cm2 275 cm2

15,5R25 XHA 2,75 Bar 1600 kg kg/cm2 kg/cm2 cm2 cm2
MICHELIN 4050 kg kg/cm2 kg/cm2 cm2 cm2

1600 kg kg/cm2 kg/cm2 cm2 cm2
600 kg kg/cm2 kg/cm2 cm2 cm2

1200R20 X MINE D2 5 Bar 1600 kg kg/cm2 kg/cm2 cm2 cm2
MICHELIN 4050 kg kg/cm2 kg/cm2 cm2 cm2

1600 kg kg/cm2 kg/cm2 cm2 cm2
600 kg kg/cm2 kg/cm2 cm2 cm2

Front unladen
Front laden
Rear unladen
Rear laden

Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
Front unladen
Front laden
Rear unladen
Rear laden
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SPECIFICATIONS

- Level of sound pressure in the driver's cab
(According to standard prEN 12053 : 1995)

- Travel speed of the lift truck
. Forward
. Reverse

- Standard lift height

- Rated capacity with standard attachment

- Load center

- Weight of forks (Each)

- Lifting motions (Jib retracted)
. Unladen lifting
. Load lifting
. Unladen lowering
. Load lowering

- Telescoping motions (Lifting jib)
. Unladen extending
. Laden extending
. Unladen retracting
. Laden retracting

- Reverse tilt time unladen

- Forward tilt time unladen

- Lift truck weight with standard attachment
. Unladen
. Rated load

- Axle weight with attached equipment (Transport position)
. Front unladen

Rated load
. Rear unladen

Rated load

- Tensible strain at coupling hook
. Unladen
. Rated load

- Break out force with bucket
(According to standard ISO 8313)

82,5 dBA

25 km/h
25 km/h

6900 mm

3000 kg

500 mm

72 kg

6,7 s 39,8 m/mn
7,3 s 36,5 m/mn

5 s 53,3 m/mn
4,7 s 56,7 m/mn

6,3 s 26,2 m/mn
6,8 s 24,2 m/mn
3,3 s 50 m/mn

3 s 55 m/mn

3 s 48,7 °/s

2,6 s 56,2 °/s

7130 kg
10130 kg

3320 kg
8665 kg
3810 kg
1465 kg

5500 daN
6800 daN

4050 daN
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1 2 3 4 5 6 7 8 9 10 11

MLT 633 / 730 .120 LS Série 1
MLT 633 / 730 .120 LS POWERSHIFT Série 1

13 1412

DESIGNATION PART NUMBER CLEAN CHANGE

1 - Engine oil filter 476 954 400 H

2 - Dry air filter cartridge 563 416 50 H * 400 H *

3 - Safety dry air filter cartridge 563 415 800 H *

4 - Transmission oil filter 561 749 400 H

5 - Fuel filter cartridge 49 660 400 H

6 - Hydraulic return oil filter cartridge 563 482 400 H

7 - Suction strainer for hydraulic oil tank 224 726 800 H

8 - Filter cap for hydraulic oil tank 62 415 800 H

9 - Alternator belt 563 270

10 - Fan belt (1ST ASSEMBLY "9J1800") 223 258

10 - Fan belt (2ND ASSEMBLY "2-9J1795") 229 300

11 - Cab ventilation filter (Without air conditioning) 225 052 400 H

11 - Cab ventilation filter (With air conditioning) 225 052 50 H 200 H

12 - Cyclonic pre-filter 224 713 10 H

13 - Automatic vacuum-cleaning pre-filter (OPTION) 226 611

14 - Compressor belt (OPTION AIR CONDITIONING) 503 965

* : This periodicity is given for information only (See chapter : SERVICING SCHEDULE in paragraph : 3 - MAINTENAN-
CE) for cleaning and changing.

FILTERS CARTRIDGES AND BELTS
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HYDRAULIC CIRCUIT

- Type of pump
. Capacity

- Lifting, tilting, telescoping, attachment circuit
. Max. rating capacity unladen
. Pressure

- Steering circuit
. Max. rating capacity unladen
. Pressure

- Braking circuit
. Max. rating capacity unladen
. Pressure

- Filtration
. Return

. Suction

SPECIFICATIONS

- Level of sound pressure in the driver's cab LpA
(According to standard prEN 12053 : 1995)

MLT 633 LS Turbo Série A
MLT 633 -120 LS Série A
MLT 633 -120 LS POWERSHIFT Série A

- Level of sound power in the LwA environment
(According to directive 2000 / 14 CE guaranteed)

MLT 633 LS Turbo Série A
MLT 633 -120 LS Série A
MLT 633 -120 LS POWERSHIFT Série A

- Travel speed of the lift truck
(Except particular conditions)

. Forward MLT 633 LS Turbo Série A
MLT 633 -120 LS Série A
MLT 633 -120 LS POWERSHIFT Série A

. Reverse MLT 633 LS Turbo Série A
MLT 633 -120 LS Série A
MLT 633 -120 LS POWERSHIFT Série A

- Standard lift height

- Rated capacity with standard attachment

- Load center

- Weight of forks (Each)

- Lifting motions (Jib retracted)
. Unladen lifting
. Laden lifting
. Unladen lowering
. Laden lowering

Variable displacement piston pump
60 cm3

144 L/min
270 Bar

144 L/min
140 Bar

144 L/min
40 Bar

20 µ (Up to machine Nr : 164449)
15 µ (From machine Nr : 164450)

125 µ

81 dB
79,5 dB
79,5 dB

106 dB
107 dB
107 dB

27,3 km/h
34,3 km/h
38,1 km/h
27,3 km/h
34,3 km/h

24 km/h

6050 mm

3300 kg

500 mm

72 kg

6,1 s 41,5 m/mn
7,5 s 33,8 m/mn

5 s 50,7 m/mn
4,6 s 55 m/mn
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3330 kg
8640 kg
3810 kg
1500 kg

5600 daN
5500 daN
5500 daN
8400 daN
8600 daN
8600 daN

5650 daN

- Axle weight with attached equipment (Transport position)
. Front unladen

Rated load
. Rear unladen

Rated load

- Tensible strain at coupling hook
. Unladen MLT 730 LS Turbo Série A

MLT 730 -120 LS Série A
MLT 730 -120 LS POWERSHIFT Série A

. Rated load MLT 730 LS Turbo Série A
MLT 730 -120 LS Série A
MLT 730 -120 LS POWERSHIFT Série A

- Break out force with bucket
(According to standard ISO 8313)



REMOVAL OF THE I.C. ENGINE

10-2-13-M29 EN

20 / 11 / 2002

M29 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A

MLT 633 Turbo POWERSHIFT Série 1 MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 et A

M30 MT 732 Série 1 et A
MT 732 Turbo Série 1 et A
MT 932 Série 1 et A
MT 932 Turbo Série 1 et A

M31 MLT 629 Série 1 et A MLT 730 Série 1 et A
MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MLT 633 Turbo LS Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A
MLT 633 Turbo POWERSHIFT Série 1 MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 et A

M32 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 633 Turbo POWERSHIFT Série 1 MLT 730 Turbo POWERSHIFT Série 1 et A
MT 932 Turbo Série 1 et A

M33 MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MLT 633 Turbo LS Série 1 et A MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1

M34 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 120 LS Série 1 et A

MLT 633 120 LS Série 1 et A

M35 MLT 633 Turbo POWERSHIFT Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 MLT 730 120 LS POWERSHIFT Série 1 et A

M36 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo POWERSHIFT Série 1 MLT 730 Turbo POWERSHIFT Série 1 et A

M37 MLT 629 120 LS Série A MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1
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New 1000 Series

21 Cooling system 
General description .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 219

Thermostats

21-1 To remove, to fit and to test .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 220

Coolant pump - early gear driven pumps

21-2 To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 221

Coolant pump - latest gear driven pumps 

21-3 To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 222

Coolant pump - belt driven

21-4 To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 224

Coolant pump - belt driven high position 

21- 5 To remove and to fit . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 226

Coolant pump - early gear driven pumps

21-6 To dismantle and to assemble .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 229

Coolant pump - latest gear driven pumps

21-7 To dismantle and to assemble .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 232

Coolant pump - belt driven

21-8 To dismantle and to assemble .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 237

Fan 

21-9 To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 240

Fan drive (engines with gear driven coolant pumps) 

21-10 To remove and to fit  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 240

Lubricating oil cooler 

21-11 To remove and to fit - four cylinder turbocharged engines .. ... ... ... ... ... ... ... ... 241
21-12 To remove and to fit - six cylinder engines .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... 242
21-13 To remove and to fit - pressed steel cover type .. ... ... ... ... ... ... ... ... ... ... ... ... 243
21-14 To remove and to fit - canister type.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..  245
21-15 To dismantle and to assemble - four cylinder turbocharged engines .. ... ... ... ... 246
21-16 To dismantle and to assemble - six cylinder turbocharged engines ... ... ... ... ... 247

Cooler by-pass valve 

21-17 To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 247
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New 1000 Series
Thread sealant

When setscrews or studs are fitted into holes which 
are tapped through the cylinder block, a suitable 
sealant must be used to prevent leakage.

Micro encapsulated anaerobic sealant (M.E.A.S) 
fasteners have been introduced instead of jointing 
compounds or other sealants when the fasteners are 
fitted in through holes into oil or coolant passages. 
The identification of these fasteners, as supplied, is 
by a red, blue, or other colour sealant around the 
fastener threads.

With M.E.A.S. sealed studs, the sealed end must be 
fitted into the cylinder head / cylinder block etc. 
Ensure that the threaded holes have a 1,59 mm 
(0.0625 in) 45° chamfer, to ensure that when the new 
fasteners are fitted the M.E.A.S. sealant is not 
removed. If the fasteners have to be removed and 
fitted again, the threads must be cleaned and a 
suitable sealant used.
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 12New 1000 Series
Valve springs

To change the valve springs
(with cylinder head fitted) 12-6

Special tools

Valve spring compressor, PD.6118B

Stud adaptor used with PD.6118B, PD.6118-7

Setscrew adaptor used with PD.6118B, PD.6118-8

Note: Paragraphs 1 to 12 refer to a change of valve 
springs for a single cylinder.

Warning! Wear eye protection during this operation.

1  Remove the rocker cover, see operation 12-1.

2  Rotate the crankshaft in the normal direction of 
rotation until the inlet valve of the relevant cylinder 
has just opened and the exhaust valve has not fully 
closed. In this position the piston will be at 
approximately top dead centre (TDC).

3  Remove the rocker assembly, see operation 12-2.

4  Fit the valve spring compressor (A1) and the 
relevant adaptor (A2 or A3).

5  Compress the valve spring and remove the collets. 
Ensure that the valve spring is compressed squarely 
or damage to the valve stem can occur.

Caution: Do not rotate the crankshaft while the valve 
springs are removed.

6  Release the valve spring compressor and remove 
the valve spring caps and valve spring.

Caution: The outer diameter of the exhaust valve 
guide is 1 mm larger than the inlet valve guide. To 
prevent leakage past the inlet valve stem it is 
important that the larger exhaust valve seal is not 
fitted onto the inlet guide. The seals have a colour 
code for identification.

7  Fit new valve stem seals on the valve guides. 
ensure that the brown seal is fitted to the exhaust 
valve and green seal is fitted to the inlet valves. 

8  Put the new valve springs in position.

Continued

1
3

2

A A0051
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New 1000 Series
To inspect and to correct 12-9

Special tools:

Gauge, valve depth, PD.41D

Dial gauge for use with PD.41D, PD.208

1  Check the depth of the valves below the face of the 
cylinder head before the valve springs are removed.

2  Ensure that the heads of the valves and the bottom 
face of the cylinder head are clean. 

3  Put the valve depth gauge on the face of the 
cylinder head and zero the dial gauge. 

4  Carefully put the valve depth gauge in position over 
the head of each valve (A) and make a note of the 
measurement. The maximum depth, in service, is 
given in the data and dimensions. 

5  If a valve is below the depth limit, check the valve 
depth with a new valve in position. If the valve depth 
is still below the limit and a valve seat insert is fitted, 
the insert must be renewed. 

6  Check the valves for cracks. Check the stems of the 
valves for wear and for correct fit in their valve guides.

Caution: Renew damaged valves, the special heat 
resistant layer on the face of the valve will be detroyed 
if valves are lapped.

7  Check that the seat faces of the valves are not 
badly burnt or damaged. Seat faces of valves which 
are damaged can be ground on a special machine. 
When new valves are fitted, the valve depths must be 
checked after the valve springs are fitted.

8  Check that the load on the valve springs is correct 
at their fitted length, see the data and dimensions. Fit 
new valve springs at every complete engine overhaul.

A A0063
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13
New 1000 Series

Piston and connecting rod 
assemblies 13

General description

The pistons used in the New 1000 Series engines 
have a "Fastram" combustion chamber in the top of 
the piston (A). The piston (B) for engine types AR and 
AS has two recesses in the top face for the valves. 
The combustion chamber is designed to give an 
efficient mix of fuel and air.

The pistons and connecting rods are matched to the 
relevant cylinder.

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

Axial location of the fully floating gudgeon pin is by 
circlips. The gudgeon pin is off-centre to reduce the 
noise level.

Piston cooling jets are fitted in the cylinder block to 
spray lubricating oil onto the inner surface of the 
pistons.

Note: Engine types AR and AS have only one cooling 
jet fitted to spray the number one piston.

The correct piston height is important to ensure that 
the piston does not contact the cylinder head and to 
ensure the efficient combustion of fuel.

The piston height is controlled by the length of the 
connecting rod. In the factory there are six length 
grades of connecting rods and one piston are used to 
obtain the correct piston height.

To obtain the different grades, the small-end bush is 
machined off-centre. The amount that the bush is off-
centre gives the different length grades.

In service, a partially finished small-end bush is 
available, which can be fitted to the original 
connecting rod and machined to obtain the correct 
length grade, see operation 13-10. Specialist 
equipment and personnel with the correct training are 
needed to machine the partially finished small-end 
bush. Connecting rod kits are also available with the 
small end bush fitted and machined to obtain the 
correct connecting rod grade. For further information 
refer to your nearest Perkins distributor.

Continued

A A0071

B A0071
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New 1000 Series
Piston cooling jets

To remove and to fit 13-11

To remove

Release the valve assembly and remove the piston 
cooling jet assembly (A).

Notes:
! The crankshaft is removed in (A) to show clearly 

the piston cooling jet.

! Engine types AR and AS have a single piston 
cooling jet, fitted to the number one cylinder 
position. The piston cooling jet positions for 
cylinders 2, 3 and 4 have a blanking plug fitted.

To fit

1  Check that the ball moves freely against spring 
pressure in the valve assembly and that the jet tube is 
not damaged. Renew the valve assembly and/or the 
body as necessary.

2  Fit the piston cooling jet; ensure that the assembly 
is fitted correctly on the dowel in the cylinder block. 
Tighten the valve assembly to 20 Nm (15 lbf ft) 2,0 kgf m.

To check the jet alignment 13-12

Insert a 1,70 mm (0.067 in) diameter rod, of suitable 
length, into the jet. If a suitable rod is not available, 
reduce the end of a thicker rod to 1,70 mm (0.067 in) 
diameter for a length of 16,00 mm (0.630 in). When 
the rod is inserted into the jet it must extend out of the 
top of the cylinder within the area shown in B. For 
engine types AR and AS use the dimensions shown 
in C.

1

A A0089

33mm
(1.3in)

21mm
(0.8in)14mm

(0.5in)

B A0090

34,5mm
(1.36in)

22,5mm
(0.89in)14mm

(0.5in)

C A0090
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 14New 1000 Series
Main bearings

To remove and to fit 
(with the crankshaft in position) 14-8

If the rear main bearing is to be removed with the 
crankshaft in position, the flywheel, the flywheel 
housing, the rear oil seal housing and the bridge piece 
will have to be removed.

Except for engines with a balancer unit fitted, the front 
main bearing can only be removed if a suitable 
spanner is available that will enable the torque to be 
applied correctly to the setscrews of the main bearing 
cap. If a suitable spanner is available, the front main 
bearing cap can be removed together with the oil 
pump. For six cylinder engines, it will be necessary to 
remove the suction pipe and strainer and the delivery 
pipe. For four cylinder engines, either the balancer 
unit or the suction pipe and strainer, the delivery pipe 
and the relief valve will have to be removed.

To remove

1  Drain the lubricating oil and remove the sump, see 
operation 19-3.

2  Remove all necessary components to get access to 
the specific bearing cap.

3  Release the setscrews of the bearing cap and 
remove the bearing cap. Remove the lower half of the 
shell bearing from the cap.

4  With a suitable tool (A1), push the upper half of the 
shell bearing from the side opposite to the location tag 
(A2) to remove the bearing tag from its recess (A3) in 
the bearing housing. Carefully rotate the crankshaft to 
release the bearing from its housing. Keep the 
bearing halves in their relevant positions.

C066

1

2

3

A
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New 1000 Series
To remove and to fit the needle
roller bearings for the drive shaft 14-15

1  Press out the bearings with a suitable adaptor.

2  Clean the parent bores and lubricate them with 
clean engine lubricating oil.

3  Make a suitable adaptor to the dimensions given in 
(A2). Fit the rear bearing (page 100/A7) onto the 
adaptor with the stamped face of the bearing towards 
the shoulder of the adaptor. Press the bearing into the 
parent bore in a continuous movement until the 
shoulder of the adaptor is against the front face of the 
balancer frame. In this position the front face of the 
bearing should be 130,0/131,0 mm (5.12/5.16 in) 
from the front face of the balancer frame (page 100/
A).

4  Make a suitable adaptor to the dimensions given in 
(A1). Fit the front bearing (page 100/A10) onto the 
adaptor with the stamped face of the bearing toward 
the shoulder. Press the bearing into the parent bore in 
a continuous movement until the shoulder of the 
adaptor is against the front face of the balancer frame. 
In this position the front face of the bearing should be 
2,5/3,0 mm (0.01/0.12 in) from the front face of the 
balancer frame (page 100/A).

A A0118

31,70

130/131 27

3,25/
3,30

38 29,26

MILLIMETRES

23,5

37,84 42 38 28,45

17,0/17,8

2,5/3,0

34,350,83 1

2
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4  Check the idler gear end-float (A) and the timing 
gear backlash (B).

5  Fit the timing case cover, see operation 15-1.

6  Fit the coolant pump, see operation 21-2.

7  Fit the crankshaft pulley, see operation 14-1 or 
operation 14-2.

8  Where necessary, fit the fan drive pulley, see 
operation 21-10.

9  Fit the drive belts, see operation 23-3 and adjust 
the belt tension, see operation 23-2.

10  Fit the fan, see operation 21-9.

11  Fill the cooling system. A A0130

B A0131
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Cylinder block

To dismantle and to assemble 16-1

Consumable products:

POWERPART Nutlock

Note: If the cylinder block is to be renewed, it may be 
necessary to change the grade connecting rods, see 
operation 13-7. This will occur if the correct piston 
height above the block face cannot be maintained 
with the original piston and connecting rod 
assemblies, see operation 13-4.

To dismantle

1  Drain the cooling system and the lubricating oil.

2  Remove the engine from the vehicle or machine.

3  Remove the alternator drive belts and the alternator 
and its mounting brackets, see section 23.

4  Remove the fan, the fan drive and the water pump, 
see section 21.

5  Remove the compressor or the exhauster, where 
fitted, see section 24.

6  Remove the fuel filter, the atomisers and the fuel 
injection pump, see section 20.

7  Remove the lubricating oil cooler, where fitted, see 
operation 21-11.

8  Remove the lubricating oil filter assembly and the 
lubricating oil sump, see section 19.

9  If necessary, remove the turbocharger, see 
operation 18-1.

10  Remove the fuel lift pump, see operation 20-4

11  Remove the starter motor, see operation 23-6.

12  Remove the cylinder head assembly, see 
operation 12-7.

13  Remove the timing case and the timing gears, see 
section 15. 

14  Remove the lubricating oil pump and the pressure 
relief valve, see section 19, or remove the balancer 
unit, see operation 14-12.

15  Remove the piston and connecting rod 
assemblies, see operation 13-3.

16  Remove the camshaft and the tappets, see 
operation 15-10.

17  Remove the flywheel and the flywheel housing, 
see section 22.

18  Remove the rear oil seal assembly and the 
crankshaft, see section 14.

19  Remove the piston cooling jets, see operation 13-
11.

20  Inspect the cylinder block, see operation 16-2.
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Engine timing 17

General description

To reach the accurate fuel injection needed for 
engines to conform to emissions legislation, the latest 
fuel injection pumps operate at a static timing very 
close to TDC.

The timing gears are stamped with timing marks to 
ensure that they are assembled correctly (A). The 
marked teeth of the crankshaft, the camshaft and the 
fuel pump gears will be in mesh with the idler gear 
when number 1 piston is close to top dead centre 
(TDC) on the compression stroke. The marked teeth 
of the idler gear may not necessarily be in mesh in this 
position, because of the different speeds at which the 
gears rotate.

The fuel injection pump is timed at TDC on the 
compression stroke of number 1 cylinder. It is 
important that fuel injection timing is accurate to 
conform to emissions legislation. Always use 
operation 17-1 or operation 17-2 to obtain TDC on the 
compression stroke of number 1 cylinder accurately.

Caution: The fuel injection pump has a lock screw 
(B1) which locks the shaft. It is important that the 
lock screw is released and the pump shaft is free to 
turn. The drive shaft of the pump must not be rotated 
without the spacer (B2) in position under the locking 
screw. If the drive shaft is rotated with the locking 
screw tightened on to the shaft, the drive shaft will be 
damaged.

Continued

A A0129

2

1

B A0256
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Turbocharger faults

The chart below is given to assist in the correct diagnosis of turbocharger faults.

If the inside of the induction manifold is wet, check that there is not a fuel leak from the fuelled starting aid, if 
there is one fitted, see operation 23-9.

Problems Possible causes code numbers

Not enough power
1, 4, 5, 6, 7, 8, 9, 10, 11, 18, 20, 21, 22, 25, 26, 27, 28, 34, 
35, 36

Black smoke
1, 4, 5, 6, 7, 8, 9, 10, 11, 18, 20, 21, 22, 25, 26, 27, 28, 34, 
35, 36

Blue smoke 1, 2, 4, 6, 8, 9, 17, 19, 20, 21, 22, 30, 31, 32, 34

High lubricating oil consumption 2, 8, 15, 17, 19, 20, 28, 29, 31, 32, 34

Too much lubricating oil at turbine end 2, 7, 8, 17, 19, 20, 22, 28, 30, 31, 32

Too much lubricating oil at compressor end 1, 2, 4, 5, 6, 8, 19, 20, 21, 28, 31, 32

Not enough lubrication 8, 12, 14, 15, 16, 23, 24, 29, 32, 33, 37, 38

Lubricating oil in the exhaust manifold 2, 7, 17, 18, 19, 20, 22, 28, 31, 32

Inside of the induction manifold wet 1, 2, 3, 4, 5, 6, 8, 10, 11, 17, 18, 19, 20, 21, 28, 32, 34, 39, 40

Damaged compressor impeller 3, 4, 6, 8, 12, 15, 16, 20, 21, 23, 24, 29, 32, 33, 37, 38

Damaged turbine rotor
7, 8, 12, 13, 14, 15, 16, 18, 20, 22, 23, 24, 25, 27, 29, 32, 33, 
37, 38

Rotating assembly does not turn freely
3, 6, 7, 8, 12, 13, 14, 15, 16, 18, 20, 21, 22, 23, 24, 29, 32, 
33, 37, 38

Worn bearings, bearing bores, journals 6, 7, 8, 12, 13, 14, 15, 16, 23, 24, 29, 33, 37, 38

Noise from turbocharger
1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 20, 21, 22, 
23, 24, 29, 32, 33, 34, 37, 38

Sludge or carbon deposit in bearing housing 2, 11, 13, 14, 15, 17, 18, 24, 29, 33, 37, 38
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Lubricating oil pump

To remove and to fit 19-6

For four cylinder engines fitted with a balancer unit, 
the oil pump is integral with the balancer unit, see 
section 14 for removal instructions.

The lubricating oil pump has a channel (B1) in the 
body of the pump. Lubricating oil from the front main 
bearing passes down the channel in the body of the 
pump to an oil hole in the idler shaft. The lubricating 
oil then passes through the hole in the idler shaft to 
the bush in the idler gear.

To remove

1  Drain the lubricating oil and remove the lubricating 
oil sump, see operation 19-3.

2  Remove the suction pipe and strainer, see 
operation 19-4.

3  For four cylinder engines: Remove the oil pressure 
relief valve, see operation 19-9, and the delivery pipe. 
For six cylinder engines: Remove the delivery pipe of 
the oil pump.

4  The oil pump is fitted to number 1 main bearing cap. 
The oil pump can be removed with the main bearing 
cap, if a suitable spanner is available that will enable 
the torque to be applied correctly to the setscrews of 
the main bearing cap when it is fitted. If a suitable 
spanner is not available, the timing case must be 
removed, see operation 15-9.

5  Release the circlip which retains the idler gear of 
the oil pump and remove the washer (A1) and the 
idler gear (A2).

6  Release the setscrews and remove the oil pump 
(B).

3

21
A A0228

1B A0229
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Fuel lift pump

To remove and to fit 20-4

Consumable products:

POWERPART nutlock

1  If a heat shield is fitted, remove it. Disconnect the 
fuel pipes from the fuel lift pump.

2  Release the setscrews, remove the fuel lift pump 
(A). The lift pump may be difficult to remove from the 
engine. If this occurs, the crankshaft must be rotated 
until the camshaft eccentric, which operates the lift 
pump, is in a position that will free the rocker lever of 
the lift pump.

3  Ensure that the camshaft eccentric is in the 
minimum lift position before the lift pump is fitted. 
Clean the joint face of the lift pump (A2) and the 
cylinder block and fit the lift pump together with a new 
joint (A1). Apply POWERPART Nutlock to the first 
three threads of the setscrews and tighten them 
gradually and evenly to 22 Nm (16 lbf ft) 2,2 kgf m.

4  Connect the fuel pipes and, if necessary, fit the heat 
shield.

5  Release the vent screw on the fuel filter head and 
operate the priming lever of the fuel lift pump to 
eliminate any air between the lift pump and the fuel 
filter. Operate the lift pump until fuel, free of air, comes 
from the vent screw. Tighten the vent screw.

6  Operate the engine and check for any fuel or air 
leakage.

P0029A

1

2
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Caution: The fuel pump gear must be fitted to the 
engine before the crankshaft is rotated.

8  Carefully turn the gear counter-clockwise, by hand 
(A1), to remove the backlash between the idler gear 
and the fuel pump gear. Do not rotate the crankshaft 
or the fuel pump shaft. Tighten the setscrews for the 
fuel pump gear to 28 Nm (20 lbf ft) 2,8 kgf m.

9  Remove the timing pin.

10  Fit the gear cover to the cover of the timing case. 
For gear driven coolant pumps: Fit the coolant pump, 
see operation 21-3.

Caution: Do not tighten the union nuts of the high-
pressure pipes more than the recommended torque 
tension. If there is a leakage from the union nut, 
ensure that the pipe is correctly aligned with the 
atomiser inlet. Do not tighten the atomiser union nut 
more, as this can cause a restriction at the end of the 
pipe. This can affect the fuel delivery.

11  Fit all the pipes. Connect the control rod of the fuel 
injection pump. Fit the cables and connection for the 
cold start device and electrical stop solenoid to the 
pump. Ensure that a spanner is used to prevent 
movement of the pump outlets when the high-
pressure pipes are fitted and tighten the union nuts to 
22 Nm (16 lbf ft) 2,2 kgf m.

12  Eliminate air from the fuel system, see operation 
20-12.

13  Fit the cylinder head rocker cover.

14  Operate the engine and check for leakage. With 
the engine at the normal temperature of operation, 
check that the idle speed and the maximum no-load 
speed are correct, see operation 20-11.

1

A0374/1A
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Cooling system 21

General description

Coolant from the bottom of the radiator passes 
through the centrifugal coolant pump, which is fitted 
onto the front of the timing case to assist the flow of 
the coolant through the system.

The pump is gear driven from the gear of the fuel 
injection pump.

On certain four cylinder applications the pump is 
driven by a "V" belt from the crankshaft pulley. Some 
engines are fitted with a belt driven coolant pump in a 
high position, these are identified by the thermostat 
housing which is part of the pump rear body. The rear 
body of these pumps has a connection to a coolant 
transfer plate, which allows coolant from the pump 
impeller to pass into the cylinder block. 

Two types oil cooler are available for use on four 
cylinder engines: An integral oil cooler which is fitted 
to the left side of the cylinder block or a separate 
(cassette type cooler) fitted to the filter head.

The integral oil cooler has an aluminium cover with 
plate element and is fitted to the left side of the 
cylinder block.

The latest integral oil coolers for 6 cylinder engines 
have a pressed steel cover. 

Four cylinder engines

From the pump, the coolant passes through a 
passage in the timing case to the water jacket in the 
left side of the cylinder block. Coolant pumps driven 
by a "V" belt do not pass the coolant through a 
passage in the timing case but direct to the front of the 
cylinder block. The coolant continues to the rear of the 
cylinder block where some of the coolant passes into 
the lubricating oil cooler, if one is fitted. Some of the 
coolant passes around the element of the integral 
cooler and then to the rear of the cylinder block.

Some four cylinder engines have a cassette type oil 
cooler fitted between the oil filter canister and the oil 
filter head. If the cassette oil cooler is fitted on the left 
side of the engine, coolant from the by-pass 
connection at the rear of the coolant pump passes 
through a pipe to the oil cooler. If the cassette oil 
cooler is fitted to the right side of the engine, a pipe is 
connected between the thermostat housing and the 
oil cooler. The coolant passes around the plates of the 
cooler and passes through a pipe to the cylinder 
block.

The coolant then passes from the rear of the cylinder 
block and into the cylinder head. The coolant leaves 
the cylinder head at the front and passes into the 
thermostat housing. 

If the thermostat is closed, the coolant goes directly 
through a by-pass to the inlet side of the coolant 
pump. If the thermostat is open, the thermostat closes 
the by-pass and the coolant passes to the top of the 
radiator.

Some engines are fitted with two thermostats.

Six cylinder engines

On six cylinder engines the coolant divides as it 
enters the cylinder block. Most of the coolant passes 
along the right hand side of the cylinder block and 
around the outside of the cylinders to the rear of the 
cylinder block.

The remainder of the coolant passes along a passage 
on the left hand side of the cylinder block to the 
lubricating oil cooler.

The coolant flows around the element of the 
lubricating oil cooler to the rear of the cylinder block. 
The coolant then passes to the rear of the cylinder 
head.

Coolant passes forward through the cylinder head 
and into the thermostat housing. These engines have 
one thermostat. If the thermostat is closed, the 
coolant goes, through a by-pass, directly to the inlet 
side of the coolant pump. If the thermostat is open, 
the coolant passes to the top of the radiator.

Some engines are fitted with two thermostats.
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Coolant pump - latest gear driven pumps

The coolant pump will need an overhaul if coolant or 
engine lubricating oil leaks from the hole (A3) in the 
body of the pump. When this occurs coolant or 
lubricating oil has passed through the coolant seal 
(A4) or the oil seal (A2).

To dismantle and to assemble 21-7

To dismantle

Special tool:

Coolant seal replacer tool, PD. 247

Consumable products:

POWERPART Retainer (high strength) 
POWERPART Flange sealant

1  Remove the two studs from the pump body.

2  Use a lever under the edge of the pressed steel 
cover (A1) and remove the cover, there are three 
recesses (B1) around the edge of the pump body to 
give access for a lever. Discard the cover after 
removal.

3  Remove the impeller (A5) from the pump shaft: Drill 
four 6.35 mm (0.25 in) holes at equal distance around 
the end of the pump shaft, between the shaft and the 
hub for the impeller. These holes will break the 
interference fit between the impeller and the pump 
shaft and allow removal of the impeller. 

Caution: Do not damage the sealing face of the 
coolant seal housing during removal of the seal. 

4  To remove the coolant seal (A4), it will be 
necessary to break the carbon seal and use an 
extractor to remove the centre sleeve of the seal from 
the body of the shaft. This will loosen the grip of the 
seal on the shaft. To remove the body of the seal, drill 
three 3.175 mm (0.125 in ) holes through the top of 
the coolant seal 120° apart. Fit three 25.4 mm (1.00 
in) self-tapping screws. Insert a suitable lever through 
the coolant inlet of the pump body and gradually and 
evenly apply the lever under the head of each self-
tapping screw to remove the seal. Discard the seal.

Continued
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To remove and to fit - canister type 21-14

To remove

1  Drain the cooling system.

2  Release the hose clips of the coolant pipes at the 
oil cooler (A3). Release the threaded adaptor (A5) 
from the lubricating oil cooler and pull the oil cooler 
(A6) from the hose connections and the filter head 
(A1).

To fit

1  Clean the joint face of the filter head (A2).

2  Check the washer (A4) and the seals (A7 and A8) 
for damage. Renew the washer and the seals if they 
are damaged or worn. Lightly lubricate the seals with 
clean lubricating oil.

3  Push the hose connections for the coolant pipes 
onto the lubricating oil cooler. Hold the oil cooler in 
position against the filter head and fit the threaded 
adaptor. Tighten the threaded adaptor to 37 Nm (27 
lbf ft) 3,8 kgf m. Ensure that the hose connections are 
fitted correctly and tighten the hose clips.

4  Fill the cooling system.

4

1

8

32
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Flywheel

To remove and to fit 22-1

Warning! The flywheel is heavy, use lift equipment 
or get help to assist with the lift operation before 
removal of the flywheel fasteners.

To remove

1  Remove two opposite setscrews from the flywheel 
and fit temporarily two guide studs to ensure safety 
when the flywheel is removed and fitted.

2  Remove the remainder of the setscrews and 
washers and remove the flywheel.

3  Check the flywheel and ring gear for damage and 
renew, if necessary.

To fit

1  Ensure that the location faces of the crankshaft and 
the flywheel are clean and free from damage.

2  Fit the flywheel over the guide studs. Fit four 
setscrews and their washers. Remove the guide 
studs and fit the remainder of the setscrews and the 
washers. Tighten the setscrews to 105 Nm (77 lbf ft) 
10,7 kgf m.

3  Check the flywheel run-out with a dial test indicator 
(A). This must be less than 0,30 mm (0.012 in) total 
indicator reading.

4  Check the alignment of the flywheel face (B). The 
error in alignment must not be more than 0,03 mm 
(0.001 in) total indicator reading for every 25 mm (1.0 
in) of the flywheel radius from the crankshaft axis to 
the indicator plunger. During this check, keep the 
crankshaft pressed toward the front to remove the 
effect of crankshaft end-float.

Ring gear

To remove and to fit 22-2

To remove

Warning! Wear eye protection during this operation.

Before the ring gear is removed, check the position of 
the chamfer on the teeth.To remove the ring gear use 
a hammer and a chisel to break the ring. Ensure that 
the flywheel is not damaged during this operation.

To fit

The ring gear is heated onto the flywheel. When a 
new gear is to be fitted, ensure that it is not heated to 
more than 250 °C (480 °F). Ensure that the chamfer 
on the teeth of the gear is in the correct direction.

A A0279

B A0280
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Starting aid

General description

There are two types of electrical starting aid in use: 
The fuelled starting aid and the port heater.

The fuelled starting aid (B1) is a device which is 
operated electrically and ignites a controlled amount 
of diesel fuel in the induction manifold to heat the 
induction air. A heater coil in the body expands a 
valve holder to allow fuel to flow into the device. The 
fuel is ignited by the hot coil and heats the air which 
passes through the induction manifold when the 
starter motor is operated.

The port heater has an electrically heated coil that 
heats the air as it enters the induction manifold. Port 
heaters are used in a group of two or three.

Starting aid

To remove and to fit a fuelled
starting aid 23-9

To remove

1  Disconnect the fuel pipe (A2) and the electrical 
connection (A3).

2  Turn the spanner (A1) counter-clockwise and 
remove the starting aid.

To fit

1  Ensure that the contact faces of the manifold and 
the starting aid are clean. Put the sealing washer into 
position and fit the starting aid. Tighten the starting aid 
to 31 Nm (23 lbf ft) 3,2 kgf m.

2  Check the fuel pipe and, if it is still full of fuel, 
connect it to the starting aid. If the fuel has drained 
from the pipe, eliminate the air from the pipe as shown 
in paragraph 3 of operation 20-9.

3  Connect the electrical connection (A2).

Some engines which have water-to-air intercoolers 
are fitted with twin fuelled starting aids (B3). These 
starting aids are in a recess on top of the induction 
manifold. In this situation, access to the electrical 
terminals (B2) can be restricted if the starting aids are 
not fitted correctly, see page 272.

3

2

1
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5

6

- Remove the parking brake
cable and pull it clear on the lift
truck side.

9

- Remove the accelerator cable
on the pedal side and pull it
clear towards the engine.

10

- Disconnect the two connectors
on the gearbox control electro-
valve.

11

- Disassemble the engine box
cover plate.

12

- Place a tray under the gearbox
and loosen the lower oil cooler
hose 1 on the box.

13

- Disconnect the upper oil
cooler hose 2.

- Seal the hose and gearbox
inlet openings.

14

- Disassemble the hose support
plate 1 under the box.

- Slide the two oil cooler hoses
into the engine box under the
radiator.

7

- Unscrew the mounting screw 1
then remove the gear lever 2.

8

- Disconnect the transmission
oil pressure switch 1 and oil
temperature sender 2.

1

2

1

2

1

2

1
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1 – Transmission housing

2 – Transmission rear case

3 – Plug

4 – "O" ring

5 – Screw

6 – Stud-bolt

7 – Screw

8 – "O" ring

9 – Plug

10 – Seal

11 – Brake assy

12 – Plug

13 – "O" ring

14 – Drain plug

15 – "O" ring

16 – Air breather

17 – Transmission oil pressure switch

18 – Complete electrical control valve

19 – Screw

20 – Plug

21 – Filtrer housing

22 – Gasket

23 – Connection

24 – Oil filter

25 – Screw

26 – Ball

27 – Spring

28 – "O" ring

29 – Plug

30 – Plug

31 – Plug

32 – Complete pump

33 – Seal

34 – "O" ring

35 – Screw

36 – Washer

37 – Oil temperature sensor

38 – "O" ring

39 – Suction trainer

40 – Washer

41 – "O" ring

42 – Cover

43 – Screw

44 – Valve (Pressure regulation)

45 – Seal kit

46 – Over pressure valve

47 – Seal kit

48 – Upper seat

49 – Gear lever foot

50 – Pin

51 – Clamp

52 – Dust cover

53 – Clamp

54 – Screw

55 – Washer

56 – "O" ring

57 – Plate

58 – Screw

59 – Oil level

60 – "O" ring

61 – Connection

62 – "O" ring

GEAR BOX (Details)



20

SHAFT END FLOATS.

All shaft end floats should be 0,0254 à 0,0762 mm.

GEAR END FLOATS.

Input shaft forward and reverse primary gears : 0,061 à 0,41 mm.

Output shaft gears : 

4th Gear : 0,20 à 0,56 mm.
3rd Gear : 0,38 à 0,84 mm.
2nd Gear : 0,36 à 0,56 mm.
1st Gear : 0,33 à 0,51 mm.

4 wheel drive  : 0,051 à 0,28 mm.

SHAFT AND GEAR END FLOAT TOLERANCES
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3 - DIS-ASSEMBLY AND RE-ASSEMBLY OF THE COUNTERSHAFT
4 - DIS-ASSEMBLY AND RE-ASSEMBLY OF THE REVERSE IDLER

SHAFT

The countershaft assembly.

Using an appropriately sized tube replace the
countershaft front and rear bearings.

Using the appropriate bearing puller remove the
front and rear bearings.

Using the appropriate bearing puller remove the
countershaft front and rear bearings.

The reverse idler assembly.

Using an appropriately sized tube replace the
front and rear bearings.

3-1

3-3

4-2

3-2

4-1

4-3

DIS-ASSEMBLY

DIS-ASSEMBLY

RE-ASSEMBLY

RE-ASSEMBLY
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Replace the 4 "O"rings in the front case. (There
are only 3 fitted on the 2 wheel drive model).

Replace the shaft end plug and "O"ring assem-
blies. Note the special breather plug es fitted in
the reverse idler position. Tighten to a torque of
30 to 40 Ibs / ft.

Replace the output yoke, "O"ring, washer and
bolt. Then tighten to a torque of 50 to 65 Ibs / ft.

Re-fit the rear case using an approved liquid
gasket Taking care not to damage the input
shaft sealing rings. Tighten the 17 bolts to a
torque of 33 to 47 Ibs / ft.

Fit a new expansion plug to the shimming
access hole using an approved sealant. Stop
threaded product (P / N° 562227).

4WD VERSION : Replace the spacer, 4WD
yoke, "O"ring, washer and bolt. Then tighten to
a torque of 50 to 65 Ibs / ft.

11-23

11-25

11-27

11-24

11-26

11-28
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GEAR BOX AND CONVERTER

1

9

4
5

3

6

7

2

8

1 – Complete gear box

2 – Converter

3 – Intermediate plate

4 – Screw

5 – Washer

6 – Converter reinforcement plate

7 – Screw

8 – Screw

9 – Washer
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CONVERTER PRESSURE (T1)
PUMP OUTLET PRESSURE (T2)
PUMP PRESSURE AFTER FILTER (T3)

T3

T2T1

CLUTCH 3rd GEAR PRESSURE (T4) LUBRICATION PRESSURE (T5)
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Remove the bearing shells from the front case.

Remove and discard the expansion plug from
the left side shimming access hole.

Remove 2 screws and withdraw the strainer
cover, O ring, spacer and strainer.

Remove the 2 capscrews and 2 banjo bolts and
withdraw internal hydraulic pipe.

Remove and discard the expansion plug from
the upper shimming access hole.

Using a strap wrench remove and discard the oil
filter.

1-22

1-24

1-26

1-23

1-25

1-27
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Line up the clutch plate splines and replace the
primary gear (see tips).

Using an appropriately sized tube replace the
bearing as shown.

Using an appropriately sized tube replace the
rear bearing as shown.

Replace the needle bearing and thrust washer
as shown. Check gear end float.
NOTE : The needle bearing should be fitted

with the closed side of its cage against
the gear.

Invert the shaft and repeat steps 3:16 to 3:26.
Then refit the drive gear using Loctite 638, or
equivalent on the shaft splines.

Finally fit 3 new sealing rings to the front of the
shaft as shown.

3-25

3-27

3-29

3-26

3-28

3-30
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- 7 -

- Remove the output shaft housing and shims.

- 8 -

- Using a suitable lever, remove the input shaft
oil seal from the case.

- 6 -

- Remove the 6 bolts retaining the output shaft
housing. ( 17 mm socket ).

- 5 -

- Remove the input shaft housing and shims.
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- 58 -

- Measure and note the diameter of the output
shaft.
Measurement D :

- 59 -

MAIN HOUSING REASSEMBLY

- Using a suitable tool refit the output shaft
needle bearing.

- Into the case to a depth of 1.5 mm below the
housing face.

- 57 -

- Retorque the flange retaining nut and bend the
tab washer using a suitable tool.

- 56 -

- Rebuild as previously described.

- On final assembly fit the o-ring under the tab
washer.
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7

- Remove the two rear wheels.
- Disassemble the two mud-

guard brackets 1.

8

- Set up a lifting beam 1 over
the lift truck.

- Fix the slings on either side of
the axle assembly.

- Remove the mounting screws
2 on either side of the rear axle
assembly.

9

- Lower the axle assembly onto a pallet.
- Pull the assembly clear with a lift truck or pallet jack.

REASSEMBLY OF THE REAR AXLE ASSEMBLY

- Reassemble by carrying out in reverse order the operations described in the chapter " REMOVAL OF THE REAR
AXLE ASSEMBLY".

- Comply with screw tightening torques - see "TIGHTENING TORQUE" chapter.

When the axle assembly is raised, fit the strain gauge, tightening torque (see page 13) and adjust the safety
system (See chapter : 80-8-80-M29 in group : 80 - ELECTRICITY).

1

2

1400 mm

20
00

 m
m

1

2



��� �
�	�!� ��5���� ��� *�5���� ��� ����	���!� !��������	
������� 1��� ���� 0�!�����
��� ��� D������ ���!��������	
������ ��F% ��F ���� ��� ������ D������ ���!��������	
������� 4�� ��� �
�	�!� ��5���� ��� �
�!������������
#
����% E
��
�����!�� ��� �����
���	� �	���!�	��� ���$
!����	�� �������

����������� ��� B������� !��	 �� .� ������� 0���������
��� 2�����	�� !��
5 ���� ��� 2���������	 ������ ���� ���
��!��
5��!���	�� �
�!�������F�� ���!���5��	?

@ ��� 0��������

@ �� 0��������

1��� ����� ��!��
5��!���	 ��!�!���� ��	% ����	���� ���� ���
�����	�� .�� D����!��! ��� �
�	�!� ��5 � ���� �����5����!��
!�5 �	�!�

����������� ��������� ��� ���
������� ��� D����$
���!�� ��� ��5� 1��	��!������	�� ���
���������� �
�.��������
1���.��!�% ���� �� 2��� ��� B�������� ���!���5��	C 2���	.$
	���� �
5���� ���� :���.��!����	����� 
��� �����	 ��� ���
0����������	�	���� 
��� ��� ����� .�!��������� B�5����� ���
#/-�2* �A�*0$B3* B ��.
!�� �������

2� ���������	
 ( �� ������
7� �� �
� 
7�!��
�
����7���
� ��
����% �����7� "�� ��� �
��	��	� (
�
����	
 ���	�������	
% 	�����7� �� �� ��	�����$

��
7� �������	� �� ���
 �� ����H7�� 
 ��
���H7���
�� 
�


��� ��	� ������% �� ���
 �
��������� �� ��

����
7� ��
��� ������
7� !������ ��� !��

% 
��
 �� �� ����7���
 "���� 	����
"�� ���
��� �� ��������� �� �
�	�� ���� ��
 �� �
�
�
�

���	�� �� ���
 �� ��
�����
7�� 2� ������ �� ��� !�H7�
��7
��� ( ��!��� "�� 
����	� ��	�������
��� 
������� 

� ����

�� �
	
!���H7�� ( �� 
���
� "�� ����	��� ��� ���	��	�� ����� ��
��� 

�����
���� � �
�	������
7� ��!���� 	
��� ��� ���
�����
$
��� ( �����	������ ���������� 
��� �����	�� �� �
�	���
�
����	
% 
��� ��� �
�
�
����
��� ( �� �
�	��� �� ���� ��

�� �
� �
�

���	��� /��� ���
��� �� 
���	� ����������� ���
���H7���
 ��( "�� �
����	�� �
� �������� �� �
� ��������	�� ���
���H7���
� 2� �� ������
��
7� �� ��� 

�����
��� ��!����	�� ��
��

�� "�� �� 
���	� (� �� ���
 �����
 ��� ���H7���
�

�	����
��� /��� ������	�� �� 	�����
 �����!�������
 ��
����
 	���

 ��� ��
�������� ������.���� ( �� ��!������ ��
�
� 

����
���% �� ��
����� "�� �� ���� �"��

� ( �����$
����	�� �������
� �
�
 �������	�� ( ����
� �� �


�	�%
���	���
� �� 
��7�	��
 
 �� �
���% 
������� ���������%
�9	���	
��� ( ������ ��
��H7������
��	�� �� ����
�	�� ��� 
��	�� ( ������!�� �� ����	�% ��
�
�������	� "�� �� ��!� ��� ���
��.� ������
�� ��� 
���	�
������
 ��� ������	���
��� ( ���������
��� �� !�����

������������  
�
� �
� 
7�!��
� ����7���
� ����
�	��
�
	����� "�� ��� ���
���
� ������
�����	� �
� 
�
���	
�
�������
� ( ���	�����
� 
 ���	�	���
� �� �� ���
 �� "��

�����	�� ���I
�% ���!��	�% ���������% �!���
	�����	
�% �	��
2� 
��	������% �
�
�
��� �� ��	�!����� �� 	
��� ��� 
��	�� ��
�
������	
 <�
����	��% ��!�������% 
�� �
7���
% ����= ( ��
��	��"������ <�����
� >*% ��	����
� �� ����	�= ����	�� �
��(
��� �
����	���
��� ( ���!��	��
#� ��
�����% �� 	
��� �
����% "�� �� ���	�	�(�� �
� 
7�!��
�
�� ��	��"������ ���� ��. "�� �� �����	� �� ������
7� 

��
�����
7� �� �
� �
�

���	���
�� �
���� � �
�	��% �
� ��!���	
� �� �
�
����
7� 	����� "��
��	�� ��������
� �� �
� �
���� �� ��	��"������� 2� �� ���
 ���

�� �
7���
% �� ���	�	���
7� �� ��
 �� ��� ��!������� �
�

�	�
	�����7� �� ���	�	���
7� ��� 
	�
� �� �
�	�� ��( "�� 	���� ��
����	� �����
��
�����	� �
� ���!
�% ��� 
�����!�� ( �
� 
����
������
	
��

�
����� 2� ������ �������	�� �� ������. �� �
� !��

� ��
�
��� �� ��	�H7����� /��� 

��� 	���� ��� ��	��
��	���
7�
�
����	�% �� ������. ��	�7 ��������?

@ ���	� �� ��	�H7����

@ ����� �� ��	�H7���� �� ������	�

#� �
 �� ���
 �������� ������.% ��� 

�����
7� �� ����
�	��� (
�
�	��� �
� �
����� � 	
��� ��� �����
����

����
	����
� ���������
� � ���
	
��� A
� 
���
�
�� ��� ���������	�� ��
�������� ���������� 
��� �� �������
7�
�� ��� ��	�������
��� �� ���	�������	
 ��!���� �� ����� ���
������C �
� �������
� �� 
����� 
���� �� ��������	� �� ��
��7"���� 
 �����	����	� �� #������ ���	�� 
 � ���	������
���
��	
��.��
� �� #/-�2* �A�*0$B3* B�

2#/

A� ��������	 �	 �� �
�	����	�7 ��� 
�!���� ��7��$
��"��� ��7
�����	% �
� ��������	 �8��� ����	�$
����� �
����	� �	 �
��	��	�% ���� �7!������	 �� ��

��
���	�7 �8��	�����	�
� �� ��� �� 
����� 
� �8��
������� 2�
�
�� 
�


���	 �� ������% 
� ������!� �8�(

	��6�� �8���
��7����
� !�7��7 ���� �� !�
�
�% ���� �8��	 �� ��7��������
�8�7������ �� ��7�����	�7 �� �
�	�� 
� �
� ������ ���
�
�

���	� �� ��� �� ��7
���	�
�� A� ������ ��	 �� !����
��
��� �	 ��J� �
����	��	 ��� ��	�����	�
�� 
��7�����% �� 	������
�� 
�
	
!��
���� �	 �� ������� 
�
�
��	��� "�� �����	���	 ���
�����7���	�� 
����� ��� 

�7��	�
��� 2����	�% �
�	 ��

�	�7��
	
�	�� ��� ���
���	�
�� �	 
��7���	�
�� ��7��������� 

�� ��
��7�
�	�!� �
����	 �	 ��� ��7������	�
�� �	 ��������!� ��
���"�� �
�

���	� 2� �� "�� �
������ �� ��7
�������	 ��


�	 �8�7 	�� �� ��7������% �� ��	 ��7�������� �
����	�� ��� �������
�
����� 
�� �� �
��	���	��� �� ��7������� 2� ��7������	 ���


�7��	�
�� ������	��% 
� 
��7���� "�� �� 

�	 ��	 ��7��6 �7 	�7
������7 �� ��7�������

�	����
�� /
�� ������	�� �� 	������ �� �����!�����	 ��
��J�� 	��
� ��� �������� �����7�� �	 �� ��7����	�7 ��� 

�7��$
	����% �� ��	 
��7�
����7 �8�	������ ��� ���	����	�
�� �

�

���7��
	����� "�� ��� �7	��� 
� ���� �� ��


�	% ������	� �� 
���	�"��

� ������% ������� �

�

���7�% �9	���	���� �	 ���7� �
�7����"����
����	 �� 
�
��7��� �� ��7�
�	�!� ��� 
��	��� �	 �����!��
�8�����% �� ���	 ����9 ��		
(�� �
�!��������	 �� 

�	% ��
�������	 ������	�	�
�� �	 ��
�� �� !����

�����	��
���  
�� ��� 
�!���� ��7����"��� ��7�
�	�7�
�
����	 �J	�� �
�!��������	 ��		
(�7� �6 �8���� �� 
�
���	�
�

�

���7� �	 ��7
���7� 
� ���
����7� ���� �� ��� 
�6 ��� �������	
��HJ��7�% ���7�% ��J ��7�% !��

�7�% �	�� E�7������% �8��	�7!��	�7 % ��

��	�������% �� 	
�	�� ��� 
��	��� �� �
������	 <
������%
��!����!��% �
�
�� �
��"��% ������= �	 �8�7 	�����7 �	�7 ���
��!��� <��!��� >*% 
��������=% "�� �
�	 ����		�� �6 
��� ��
�
�����	�	�
�� �	 �6 �8������ -� ��	 
��7�
����7% �� 	
�	� ���K
�% ��
����	�	��� ��� 
�!���� �8�7	�����7�	�7 % ���"�� �
�� "�� �8
�
�����	�� ��� ��7����
� 
� ��� ��7
���	�
� ��� �
�

���	�� ��
�
���	 �� �
�	�!�% ��� ��!��� �8�7	�����7 �	�7 �
����	 �J	��
��������7�� ��� ��� �
��� �7	������� ���� �� ��� �� �
�
��
�
��"��% �� ����	�	�	�
� �� �8�� �� ��� ��!����!�� �
�

�	�
�7!������	 �� ����	�	�	�
� �� �8��	��� 2� 
���� �� �
�	�!�% ��
���	 ���
��	�� ����
���������	 ��� ���9% ��� 
��7����!�� �	 ���
�
�
��� 
������	��

�
������ A� ������ �
����	 �� ������	�7 ��� !�
�
�� �
��
�
��� �� ��	������� /
�� ��� ��������� ��	��
��7	�	�
�% ���
������	�7� �
�	 ����"��7�� �
���?

@ ���"�8�6 �8����	������	�
�

@ �6 
��	�� �� �8����	������	�
� �	 �
��6�

#� ��� ������	�7� �� �
�	 
�� ����"��7��% ��� 

�7��	�
�� ��
��7�
�	�!� �	 �8��������!� �
�	 
�������� ���� 	
�	�� ���
�����
���

����
��
����� ����������� �� ������ ���
����� 
A�� ������� ��� ���	����	�
�� �
�7����"��� ��7��������� 

��
�����	��� ��� ��	�����	�
�� �8��	��	��� �
�	 ��

�	�7�� �6 �� ��� ��
������% ��� 
��6��� ��7	����7�� 
�����	 �J	�� �
������7�� ��
�
��	���	��� �� �� ������� 
� �����	����	 ��9 ���	��� ��
#�������% 
� ���	����	���� �!��7�7� �� �� #
���7 	�7 #/-�2*
�A�*0$B3* B�

:

������������ � ������������ � ���
��������� � ������� � ������������

,



CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

 

• Thank you very much for reading the 
preview of the manual.  

• You can download the complete 
manual from:  www.heydownloads.com 
by clicking the link below 

 

• Please note: If there is no response to 
CLICKING the link, please download 
this PDF first and then click on it. 
 

CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

http://www.heydownloads.com/
https://www.heydownloads.com/?s=MANITOU+MLT+730+120+SERVICE


��

��

��

&�

*���
���� � ������ �� �����	��� <�= ���
	���
 �8
�����
�� �
�	�!!�
�
���
> & $ #� � ������ �
� ����
 �
�	�	��	�% ���	��� �


������
 �� 

��.�
���
+ $ 2�	����� �� �


�
 !���	
 ��������
 <&�=�

4������������ <�= �������� ��� ��� ��� *������
�!�
��� �
�	�!� ���	���

�	������� & $ #
���� ��� #������� ����	 ���!�$

�������	 ������% ����� �� ��� ����	�!�� *������
�!� .�� #��	�
��!���
+ $ �


��!���������� <&�= ���������

*��
��� �
� ����
� �� ������
 <�= ��
	���
 �� 
����
�� �
�	����
���
� & $ #� �
� ����
� �
 	����� "�� ��� ���	�	���
�%

���	�� �� ��	�������
 �� 

����
7��
+ $ 29	���� �� ������� <&�=�

2������ ��� ���"��� �� ������!� <�= �� 
�����	 �
	� ��
�8
���� �� �
�	�!��
����� & $ #� ��� ���"��� �� �
�	 
�� �6 ���
�����%

�7��	�� �� ����!����	 �� 

��	�
��
+ $ 29	����� �� �
��	 �� ������ �
���� <&�=�

*���
���� �� �
��� <�= �� ����	�
 ��� 
��	
�� <�=�
���
> #� �� �
��� <�= �����	��
 ������	� 
 ���
���	�%
���
�
 ������ �
�	�	��	��

*�5��.�!������� <�= ��� 0
����� <�= ���������

�	������� 1��� ��� :����� <�= ����!���	.	 
���
����
��	 ����% ����� ������������

*��
��� �
� ������� <�= �� ����	� ��� 
��	
7� <�=�
���
� #� �
� ������� <�= ��	�7� ���������
� 

���
����
�% ��( "�� ���	�	����
��

2������ ��� ����
�	� <�= �� ���	��7� �� 
��	
� <�=�
����� #� ��� ����
�	� <�= �
�	 �7�����7� 
� ��7�
���7�% ��
���	 ��� ���
������

*���
���� �� ��	� � 
���
 <&'= �� !���� ��� 
��	
�� <�=�

���������J #� �� ��	� ���
�
 ������ �
�	�	��	�%
���
	��� �� �
�
��.�
�� ���	��	��� 
�� � !�
��� ����


<E����� P�##2�4A�GG-> G*3//- �- :*2;� 3*�R=�

��� #	��	�������� <&'= .�� 0
������5����! <�= ��	���$
����

������J #
���� ��� #�������� ���!��������	

������% ��� ��� �����!� 0���.�������! ��5� ��� 4�������
���
���	�� <#���� PD3#���2;4�3 �2* 4*2�#�GG*2G� 2R=�

*��
��� �
� 
���
� �
����
� <&'= �� !�H7� ��� 
��	
7�
<�=�
����
��J #� ��( "�� ���	�	��� �
� 
���
�% ��
	�� ��

�
�
� ���	��	��
 
��� �
� ���!
� ��� ����
 <E�7��� P�>; �U2 �2
A># G*3/># �2 :*2;��>R=�

2������ ��� ��� !
��
� <&'= �� !����!� �� 
��	
� <�=�

��������J #� ��� ��� �
����	 �J 	�� ���
����7��%

������ �
	� �� �� �
����� �� ���	���	�
� ��� ���9 ��

����� <E
�� P�##2�4A�G2 �3 G*>3/2 �2 :*2-;�G2R=�

-���		��� ���	����	� ���� �
�
����� �		������

�8�		���
 ��� ������	
 ������	� 
�� ��	����� �� 
��	
��
�
�
��	
�


���������J  ��		����� �� 
��	
�� ��� 
�
6 ������ ��
���

���
�����	� �� ������ �����!!��	
�

A��!��� ��������	 �� ��� 4������������� ������% ��
��� �
�
��		�� 0
���� ������.�.������

������J ��� 0
���� ��	 ��� B��� ���	��% �� .�

��������� ��F �� .� ������� ������!��	
F�� ��� ������5��!	 �����

-�	�
����� ���	����	� ���� �
�
�����
 � 	����7� �� ��
���
7� ��� ������	
 ������	� 
��� �9	���� �� 
��	
7�
�
�
��	
�

����
��J *�	���� �� 
��	
7� 

�"�� 
���� ��� �9
�����

��7
������	� ( "����� ���I��
�

-����	�� 	
�	 �
������	 �� �8��� �
�
����7 �6 	������ ��
����
�� �� ������	 �������	 

�� �9	����� �� 
��	
�
�
�
��	�


��������J *�	���� �� 
��	
� "�� 

�����	 �J 	�� �7 ���	�7 �
�	����	 �	
�8��HJ����

- �

�

2#/

:

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �



3��

�� ��� ���
�� 	�� 	

 ��� �
		
� ����� ��	� <+= ��
� 	��
�
���� <�=�

*��
�� 	

 ��� �
		
� ����� �
���� <�= ��
� 	�� ����!� <�= 
�
���� <&�=�

�
 �
� �

��� �� ��	��� ��� ������� � ��	������ ������ ������ �
��
���� � ����������������� 

	�������� �
��	����� ��	����� � ������ �� ����� �� �
��
� ���
��

�'

F1240365

2

3

F1240366

3



��

��

��

)�

3	���..���
 �� ��..�
�
 �� ��	������ 
���	��
% �������

��.������	� �� �
..
 

�	���
	� <�=�
���
> 4�		��� ��	����	������	� �� 
��6 
��	� �"����$

�	��	��

��	 ����� G����������% ��� *�����	������ <�=
�	��� ������ ���������

�	������� ����������� �� �������������%

!����� ��	����	�� #	����� �����!���

3	���.���
 �� ���	���
 �� ��	����� 
��7�	��
% �9	����

���������	� �� ���
 

�	�������� <�=�
���
� G
�
��� ��	����	������	� �� ����
� 
��	
�

�"�����	��	���

� �8���� �8�� ������	 �� ��	��6�� 
���	�"��% �9	�����

��	��������	 �� �
(�� 

�	�$�
�� <�=�
����� :��

�� ��� 
�������� 

��	� �6 �� ��J��

���	�����

��

�	��� �� �������		
 ��	���
 <�=�

�5 �F���� <�= A�!�� ���������

#���� �� �
����	� �9	���
� <�=�

2������ �� 
����� �9	���� <�=�

#������ �� �
..
 

�	���
	� <�=�

*�����	������ <�= ������.������

29	���� �� ���
 

�	�������� <�=�

29	����� �� �
(�� 

�	�$�
�� <�=�

��

�	��� � 
���� � ����
���� �� ���	
�� ��
�
 <�=�
/�� � ��		�!�� �� ���
.�
�� ��� 
����% ������ P*-�>$
D->;2 #�� >A� #;>�> �>�/A2 �R�

#	��	� ��� G�����!���5��� <�= ��	�������
#���� P0>�/A2  2# G2A2;0G2B�53#2 �4�>;$
 -2*2;R�

#���� �
� 
���
� ( ���
��� �� ���� �� �� �
7	��� <�=�
/��� �
� ��	����� �� ���
��
7� �� �
� 
���
�% ��7���
P*2�>�->; ��U� �2 *> 3A� �>�/A2 �R�

2������ ��� 	
�����
��% ������� �� �
HJ	��� ��	�����	�
� <�=�
/
�� �� 
��� ��
��� ��7 	����% �
�� P�2/>#2 �3
4>- -2* �* -�3A� ->; �>�/A2 R�

��

�	��� !�� ������ ����	��� <�=�

��� 0
�������!� <�= ��	�������

#���� �
� �����
� ���7�	��
� <�=�

2������ ��� ������9 �7 ���	�"��� <�=�

3	���..���
 �� ��	��		
��% ��

�	��� !�� ��!����!!�
��	����	� <&'=�
���
> ���
	��� �� ����
 �� �
�	�!!�
 ��� ��	����	��

��	 ����� ��.�����% ��� /����	����5��� <&'= ������
�������

�	������� �
�	�!�����	��! ��� /����	����5���

�����	���

3	���.���
 �� �9	���	
�% ����� �
� ��!������� ��	�7 ��	��
<&'=�
���
� ��
	�� �� ���	��
 �� �
�	��� �� �
� ��	�7 ��	���

� �8���� �8�� �9	���	���% �9	����� ��� ��!����!��
��	����	�� <&'=�
����� /������ �
	� �� ���� �� �
�	�!� ���

��	����	���

- �

�

2#/

:

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �



*��
�� 	�� ���	���! ����
� <&= 
� 	�� �	�����! 
��	
� <+=% ��
��

�����

*��
�� 	�� ����	( �
		�� 
��� <�= ��
� 	�� ��	�����	�
� 
��� <)= 
�
	�� �	�����! ���� <�=�
�
�����J ���

�� 
� ���� �
		�� 
����

*��
�� 	�� ���	����	�� ��	� <,= 	��	 �
�� 	�� ��	�����	�
� 
��� <)=� ����
����	 	�� 	�
���� 
��� 
� 	�� ��	�����	�
� <)= ��
� 	�� �	�����!
���� <�= �( ����� 
� � 
������

-� 	�� �
����	�
� 
� 	�� �	�����! ���� �������� � ����	( �
���� <&�=%
����� 	�� �
�����

����
����	 ���	 ��� ��!�	 �	�����! ���� <�= ��
� 	�� 
��	
� <+=�

�
 �


�
 �


�
 �


� �

� �

��

�,

��� �� ��	��� ��� �������� �������� � ��	������ �������� �� �����
���
 � ������������ 

	�������� �
��	����� �������� �� ��������� � � ������ �� �������� �� 
�
��
��

F1240401

1
2

F1240402

4

6
3

5

F1240403

4

F1240404

7
4 5

F1240405

13

F1240406

2



��

��

��

69

*���
���� �8�����
 ����	��
 <&= �� ��	�!�
 ����� 	��	�	� <+=�

0
�������! <&= �
� 0

� <+= ���������

*��
��� �� �����
 ���7�	��
 <&= �� ��	����
7� �� �� ����	� <+=�

2������ �8������ �7 ���	�"�� <&= �� ��	���� �� ��
������� <+=�

�
� ��!!��� �
�
� �� �� ��..�
�
 �� ��	������ 
���	��
%
�
��!��� �� 	��	�	� <+= ����
 �8��	���
 ��� �������
 <�=�
���
> -������� �� 	��	�	� ���
 � ���
 ��� �������
�

��	 ����� G���������� ��� 0

� <+= �����	 .��
D(������ <�= ��� �����!���

�	������� ��� 0

� ��� �� ��� D(����������

������ �����!���

�
� ��!��
� !
�
�� �� ���	���
 �� ��	����� 
��7�	��
%
��
���� �� ����	� <+= ���	�
 ��� �������
 <�=�
���
> -�	�
����� �� ����	� ���	� "�� "���� � ��� ���

�������
�

���� �� ��7!��� �
�
� �� ������	 �� ��	��6�� 
���	�"��%


����� �� ������� <+= �6 �8��	�7����� �� �(������ <�=�
����� -�	�
����� �� ������� ���"�8�� �
�� �� �(�������

3	���..���
 �� 
��	���
�
% �
�.��� �8�����
 �� �����	

<)= ��	���
 �� �������
 <�= �� ��	����
 �	���..���
 ��
��������	��

��	 ����� ��5��� ��� #
���!���! <)= �� ��� D(������ <�=
������5���� ��� ��	 ����� #��������.����� ������$
�������

3	���.���
 �� 
��.
7�% �
�.�� �� �����
 �� 	

� <)=
���	�
 ��� �������
 <�= ( �9	�����
 �	���.���
 ��
���	
�������
��

� �8���� �8�� 

��	��� �
���� �8������ �� ��	�7� <)= �6
�8��	�7����� �� �(������ <�=% �9	����� �� ������� �6 �8����
�8�� 	
��������

�
� �� ��..�
�
 �� ��	������ 
���	��
% ������� ��
��		�	� �� 
��	
�� <�= � ���
��
 ����� 	��	�	� <+=�
/�
��!���� ���
 ���8��
����
�� ����� 	��	�	� <+= ���

�������
 <�=�

��	 ����� G���������� ��� 0
���� <�= ��� .��
�������! ��� 0

��� <+= ����!���
1��	�� �����!��% ��� ��� 0

� <+= ��� ��� D(������ <�=

!������!�� �
���� ��	�

�
� �� ���	���
 �� ��	����� 
��7�	��
% ������ � 	

� ��

��	
7� <�= ��	��7� �� �� ����	� <+=�
�
�	����� ���	� �� �9
����
7� �� �� ����	� <+= ���

�������
 <�=�

� �8���� �8�� ������	 �� ��	��6�� 
���	�"��% ���
(�� ��
��	�7� �� 
��	
� <�= �6 �8���� �� �� ������� <+=�
�
�	����� ���"�8�6 �8�7 ���	�
� �� �� ������� <+= �
�� ��

�(������ <�=�

#�
�

��� �� !��


 �������
 <�= ��	�����
 ����8
�����
�� 	��	�	� <+= �� �� 
��	
�� <�=�

���������J ���
	��� �� ����
 �� �
�	�!!�
 ���


��	
�� ��� �� �� 
��	� ������	� O
O 
����	�	� ����
 �� 	��	�	� <+=�

��� D(�������!!��!�	 <�= .����!��C ��.� ��� *�����$
�
�!� ���� ��� 0

� <+= ��� ��� 0
���� <�= ���������

������J �
�	�!�����	��! ��� 0
����� �����	��?

��� ��!������	�  ��� O
O ��F .�� 0

� <+= !�����	�	 �����

����
�

��� �� !��

 �������
 <�= �9	��(���
 �� ��

���� �� ����	� <+= ( �� 
��	
7� ��

�������J ��
	�� �� ���	��
 �� �
�	��� ��� 
��	
�

"�� 	���� �� 
��	� ������	������ O
O 
����	��� ����� ����	� <+=�

��7�
�

��� �� !�
�
� �(������ <�= �� �9	��(��	 ����
�8
���� �8��
�� �� ������� <+=% 
��� �� 
��	
� <�=�

��������J /������ �
	� �� ���� �� �
�	�!� ��


��	
�% �� 
��	�� ���
���� O
O 	
����7� ���� �� ������� <+=�

*���
���� ����� 	��	�	� <+=% ��� �������
 <�= � ���

��	
�� <�= 	�		� �� !�����.�
��% !�� ������ ��	���	����
��
� !�� ������ �������	
���

���
> & $  �		� �� 	���	� ���
�
 ������ �
�	�	��	� �� 
!��
��
�	�!!�
� + $ /���	��� �
�	� �		��.�
�� 
�� �
� �
������ �� ����
����� !�����.�
�� � ����
 ��
������	
 ��� 
��	
���

E
� 0

� <+=% �
� D(������ <�= ��� �
� 0
���� <�= ����
����	��!��% B��	����!� ��� ��������� ��!�������

�	������� & $ ���� ����	��!�� ��5���� ��������

!��������	 ������% ���� ��� D(������ .����!	 ����� + $ #���
�
�����	�! �
�!����% �� ��� ����	��!�$ ��� 0
������	.� ����	 .�
������5��!���

*��
��� �� �� ����	� <+= ��� �������
 <�= ( ��� 
��	
7� <�=
	
��� ��� ���	��% �
� �����
� ��	��9	����
7� ( �
� �����
�
���
��
����

���
> & $  
��� ��� ��	��"�������� 	����� "�� ��� ���	�	����� �
���� ����
�	���� + $  ���� ����
 ������
 � ��� �� �
 ���I�� �
�
��
������	
� �� ��� ���	�� ( ��� �����.�����	
 ��� 
��	
7��

2������ �� �� ������� <+=% �� �(������ <�= �	 �� 
��	
�
<�=% 	
�	�� ��� !����	����% ������9 ��	�$�9	����
� �	 ���
������9 ���������

����� & $  
�	�� ��� �7	�����7 �	�7� �
����	 �J	�� ���
����7�� �6
���"�� ��7�
�	�!�� + $ :���� 	��6� �		��	�
� �6 �� 
�� ��HJ��� ���
�
!����	� ��� !����	���� �	 �� �
���������	 �� 
��	
��

- �

�

2#/

:

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �



-����	 	�� ���� ������ <&�= ��� 	�� 
����	��( !��� <&)= �� 	��
��������	��� ������� <&�=�

/
��	�
� 	�� ���� ������ <&�= ��� 	�� ����	 
����	 ����� !��� <&�=�
B
�� 	��� �� 

��	�
� ����! ��� �8F��

1�	� 	�� ���
 
� !��!�
� �8F
% 

��	�
� 	�� ���
�� 
����	 �����
!��� <&�= ��� 	�� ����	��� ���� ������ <&�=�

-����	 	

� �8< ��	���� 	�� 	�
 
����	��( !���� <&�=� A��� �
 	��
��	��� ���	 �( 
�����! ��� �8F� ��� 	�� ��( �
�� ��	�� !��!�
�
�8F
 �� ����	���

A
�� 	

� �8< ������ 	�� 
����	 ����� !���� <&�=�
��	�� �
����!% ���
�� ��� �8F��

:�	 	�� ���
 ���!� <+'= 
�	
 	�� 
��� <&�=�

�
 �


�
 �


�
 �


� �

� �

��

�+

��� �� 
���	
�� 
�� ����
�� ��� ����������
� ���� � 
���	
�
���� �� ����
��
����� ������ ����������
�� �
����������
�
�����
� 	�������� ��� ����
������� � 	���
�� � ����
�
���� ��� ����� ���������
� �


���	
�
�� �� ����
��
���� �� ������ ������������


���	
���� � 
���	
�
���� � 	�������� � 	���
�� � 	���
��

F1240494

13

14

15

F1240495

18

19

T16C

F1240496

18

T16A

19 15

T16C

F1240497

T16C

T14

F1240490

18

T14

18

F1240498

1720



��

��

��

��

-�
�!���� �� ������ �
������ �99 ����� !����� <�= ��
�

������ ��� 
�!�
�� <�= �� �
�
�
 �98�
:������ �� ������ �99 � ��
	��� �� 
�!�
�� 
��

�����	��� �� ��

�	��� �� !����� <�=�
���
> #� �
 ��
�	�!!�
 �����	� ��	��
�
% �������� �� !����� � �����
�' M��

��� �
�.������ #����5���� �99 �� ��� ;�	��		�� <�=
��	.�� ��� �� *�� <�= ��� #����	 �98 ������!���
#����5���� �99 ���	���	�� ��� ��� *�� ������% �� ���

;�	��		�� <�= .� �
����� ��� ��.��������

�	������� :���� ��� ;�	��		�� .� ���	 ��	.	% ����� ��� ��� �'M�
����	.���

4�
"���� �� ����� ��
����� �99 �� �� ���
�� <�= ( �
�����
�� �� 
��I
7� <�= �� ���!
 �98�
4�
"���� �� ����� �99 ( !���� �� 
��I
7� 
��� ���
��� (

�9	���� �� ���
�� <�=�
���
� #� �� ����
�	��� �����	� ���H7���% �����	�� �� ���
�� � ��
�
�'M��

2�!�!�� �� ���7 �
�7����� �99 ��� �� �
����� �� �����!�
<�= �	 �

��"��� ��� �� 
�!�
� <�= �� �
J�� �98�
4�
"��� �� ���7 �99% 	
����� �� 
�!�
� 

�� ����J���� �	

������� �� �
����� �� �����!� <�=�
����� #� �� ��7���������!� ��	 ����� ���������% �������� �� ��!�� �6
��� ������� �� �'M��

�

������ � ��
���� �9: � �
� �� ��	��		
��% ��	����� ��

�!�
�� <�= �
�
��	
 ��� �������		
 ��	���
 <�=% ���
���	��.���� <&'= � ��!�� �
���
�� <&&=�

���
> A� ����� ��� �������		� �����!
�
 ��� �
�

 ���	���� <&+=�

��� 4�
5��� �9: ������!�� ��� ��	 ����� ��.����� ���
*�� <�= ���	 ��� ������� A�!�� <�=% ���	��.�	�5�� <&'=
��� ��� #������� <&&= ������.������


�	������� ��� A�!���������� ������� �� .��	����� 0
5�
�� <&+=
��	.���

�
����� �
� ��
"��
� �9: ( �
� �� �9	���	
�% �9	���� ��

��I
7� <�= �
� �� �
����	� ��	���
� <�= ��� ��
����
� <&'=
( �� �
� 

������ ��
��
��� <&&=�

���
� A�� ���!��� �� �
� �
����	�� "����� �� �� ����

 ���	���
<&+=�

�

��"��� ��� ��
�� �9: �	 �6 �8���� �8�� �9	���	���%
�9	����� �� 
�!�
� <�= �
�
��	 �� 
����� ��	���� <�=% ��
�����7���	��� <&'= �	 ��� �7���	������ ����� <&&=�

����� A�� ���
������� ��� 
������ ��������	 ���� �� �
�
�
���	��� <&+=�

��

�	��� �� 
�!�
�� <�=% !�� �
���
�� <&&= �� ��
���	��.���� <&'=�

*�� <�=% 3�	����!������� <&&= ��� ���	��.�	�5�� <&'=
���������

#���� �� 
��I
7� <�=% �
� ��
��
��� <&&= ( �� ��
����
�
<&'=�

2������ �� 
�!�
� <�=% ��� ����� <&&= �	 �8��	��	
��� <&'=�

3	���..���
 �� ��	��		
�� �� ��� 
�����% ����
���� ���

�!�
�� <�= �� �������		
 ��	���
 <�=�

��	 ����� ��.����� ��� ����� /�����% �
� *�� <�= ���
������ A�!�� <�= ���������

3	���.���
 �� �9	���	
� ( ��� 
�����% ���
��� ���

��I
7� <�= �� �
����	� ��	���
� <�=�

� �8���� �� �8�9	���	��� �	 �8��� 
�����% 
J	�� �� 
�!�
�
<�= �� 
����� ��	���� <�=�

*���
���� �� ����� ��� �������		
 ��	���
 <&�=�

#������ �
� �5�F���� A�!�� <&�= ���������

*��
��� �� ���!�� ��� �
����	� �9	���
� <&�=�

2������ �� ���
������ �� 
����� �9	���� <&�=�

�
� �� 
��.
�� ������	
 ����� ���� 
�����

�	�%
����
���� �� ����� ��� �������		
 ��	���
 <�= � !��
�
���
�� �� �������	
 <&)=�

2���� ��5��� �� ��� �
�!�������� ;�	�� �	����� ���
��� #������ ��� ������� A�!��� <�= ��� ��� D�������$
��!�������� <&)= ��	�������

3	���.���
 �� 
��.
7� ��	�
�����
 �� ��� �������

�����
���	��% ���
��� �� ���!�� ��� �
����	� ��	���
�
<�= ( �
� ��
��
��� <&)=�

� �8���� �8�� 

���
�� ��	�
���	 ���� �� ����9

��7���

��7% ������� �� ���
������ �� 
����� ��	����
<�= �	 ��� ����� �� ����!� <&)=�

- �

�

2#/

:

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �



A������	� 	�� 
�	�� ������� 
� 	�� ��� ������! ���! <,= ��� ��	 �	 
�	

	�� ���	��� �
�( <&+= ����! 	

� �9B�

-��	��� 	�� ����!��! ��


�	 <�=�
����� ����� 	��	 �	 �� 
�

���( 
����	���

:�	 	�� ����!� <+= �
�
��	� ��	� 	�� !���� <)= ��� ���	�� �	�
:
� ��(��! 	�� ����!� <+=% ��� � 
���	�� ������ �� ��������(�
����� ���� ���� 	��	 	�� !���� <)= �� �������( ���	���� 
�	
 	��
����!� ��� 	��	 �	 �� �
	 ���
�����

�

�( A
�	�	� +)+ 	
 	�� 	������� 
��	 
� 	�� 
���
� <�=�
/
��	�
� 	

� �9?
 <
� �9?
= ��� ���	�� �	 �� 
���� 	
 ��
�� �
	�	�
��
-����	 >$���! <�= 	�� ��	 <&= ��� 	�!�	�� �	 ����! � �(���
��	���
�������
 
�"�� ������ ��		��!? +�'V�&' ;�

*��
�� ��
��� �9: <���� �
� �9	���	��! 	�� 
���
�= ��� ��$���	���
	�� �����
:
� ��	����% ��� P�B2�0-;G 12�* �;� *2/A��-;G  B2
4*�0-;G �-#0#R�

�
 �


�
 �


�


� �

� �

�

&'�

��� �� ����
�� 
�� 
����� ��� 
���� ������ � ����
��
����� � �������
����� ������� ������ � ������
� ����
�������
��� ���������� � ����
�
���� � 
����� ��� ������ ������ � ����
��
���� �� ����
�� �� ������ �������

F1240546

42
F1240547

(T20B)
T20A

F1240579

T23

F1240545

12T27

6

F1240517

5



���
��	 � ���
��	
 � ���
��	 �
���
��	
 � ���
��	�

�
��� � �
��� � ���
��� �
�
��
� � �
���

���������� � ��	��� � 

����� �
��	����� � ��	���

����$�
�� ��

���	���

�� 
����� ������������� ���
��������

��������	����
���� 
���
1�����!

>� 
����� ��� �����������
�� ��������

������� �
��	�
������	 ��
��
��!� �� �����7���	���

&�� -� ������ �
�	�
�% �

�� 
� �������$
�	�� �����!�

1@� 3� �� ������� �&�������= �������
������
��� � ��
������� ����

&�� 4�� ���������� ��	�5	�!	�� #
����%
�
��� 
��� �������	 ���!��	���	��
B����

1@� 3� �� ����� �� ������= ����� ���!
��������� � ��� �"������

&�� #� �� �
������ ��	 ������? �
�$
����� ��7�
����	�7� 
� ��� ��7!��7�

-��
��	 ��� �
����	 �����!� ��� �������	 �� ������	��
�� �������8� ������� �������

*����������� ��	����� � ��
������� �� ������� ��������
��� ������� ��� ��������

B���� �5���
��5 ��� ��� !���5F ��������!�� �� B���$
���� ��� :���.��!�� ����	������

*��������� ��	���� � �"����� �� ����� �������� �� ��
������ ��� ����������

-��
��	��% ��7
���� �� ��7!��� �� �
������ ���
� �� ��$
���� �� ��7�������

&�� -� �(������� �
�	�
�% 
�
����� �� 	��
�(������� 
� ����	����� ������	� 
� 	��
�������

1'� 3� �� ������� �&���������= 	��
����
��� �������� ��������� ��� �������

&�� 4�� �(��������� ��	�5	�!	�� #
����%
/�
����� �� ��� �(����������� 
���
����	������� ����!� ��� :���.��!��

1'� 3� �� ����� �� �����������= 	��
�����
�� �� �������� ���������� ��� ���������

&�� #� �� �
������ ��	 �(������"��?

�
���6�� ���� �� ������	 �7 ���	��"��
���� �� ��7������

*���� 	
 	�� ������� ������ �
� 	�� ��������

9��� ����������� ���� ���������� ��� ������� ��� ��������

#���� ��������!�� �� B������� ��� :���.��!���

*�������� ��� ������������� ��� ������ ��� ����������

E
�� ���	���	�
�� ���� ������ �� ��7�������

&�� -� �(������� �
�	�
�? 
�
����� �� ��$
	��	��! �(������ <�
	����� 	��
�!�
�
�� 
� �(������� 
�� 
� �������� 
�
	�� 
������� �� �9��=

18� 3� �� ������� �&���������= 	��
����
�������������� /�������������� �� 	��!
���� ��� ������ ��������� � �� �����!
�� ��� ������� ������ ��� 	����0

&�� 4�� �(��������� ��	�5	�!	�� #
����%
>5 �������	 �� 4�	�5	�!��!�.(������
<�����	���� ����� E�����	 �
� �($
��������� :������!���	 
��� ���	��!
��� >��������� �� ��� �����=

18� 3� �� ����� �� �����������= 	��
��!
��� �� �� �������� /��������������
	�� 	�������� ��� ������ ����������� �
	�� �� ������� ��� ����� ��� ������
�� �� 	�����0

&�� #� �� �
������ ��	 �(������"��?

�
���6��� ���� �� ��7��� <�����	���$
��7� 
�� ��� ���	�� �� ������ �(����$
��"�� 
� ��!���	�	�
� �� ������
�8����� ���� �� 

�	=

*�����	 �(�������

*���������� � ��	����� �� ���������

35 ���
��5 ��� ��� D(������ ��
��������

*�������� � ��	���� �� ���������

-��
��	�� �	 ��
���� �� �(�������

+'� -� ��	� ���� ���
 ��������	���% �
��
�����

$(� 3� �� ������������� �&��� ��	�
����
��������� ������ �������

+'� 1��� ��	 #����	�
�����������	���%
#������� ������������

$(� 3� �� ����������� �� ��� ��	� ����
��!
�������= ������ 
�������

+'� #� ���� �����7���	��� �6 !��������	
����	�7 % ����� ��� ��� ���"���

*�
���� ������

3��������� � �������

#������� ����	.���

3�������� ��� �������

*��
����� ��� ���"����

&+&



�
����	 	�� ������! ������	 ��� �

�( ��9���� �
����! 
�������
	
 ��	 	�� ������
*������ 	�� 
�������% �

��� ��	 <&�= ��� ������� �
��� <&,= �( �
��� 	�����

�

�( � �
��� 
� � V &' ; <'�� V & �!= 	
 ����� <�=� �����	 	�� �
���
	
����� 	�� ������! �����	�
� �� 
���� 	
 �������	� 	�� ���� �	�
���
1���� 	�� �
��� �� ����! �

����% 	�!�	�� �
��� <&,= ��	�� �	 �� ������
	
 ���	 
�	
 ���� <,=�

A
�� �
��� <&,= �� 	��� 

��	�
� ��	� ��	 <&�=�
 
�"�� ������ ��		��!? +' V +� ;��
�
�����J  �� ���� �	�
�� ��
��� �� �������	�� ��	�
�	 
���
����!
	����	 ������ <&+= ��� <&�=�

�
�����J ��	�� �
����	��! 	�� �
�	�
� �����% ����� 	��	 ����
������ ��� �������� �
	� �
���� <&,= �
 ���� �!����	 ���� <,=�

�
 �


�
 �


�
 �


� �

� �

��

&�)

��� �� 
���	
�� ��� 	���
��� �
����� 
�
�� ���� � 
���	
�
���� ������ ����� �� ��
����
	���� 
 ��	
���
	���
���� � 	���
������ �
��
��	�� 	�������� � 
��	
�
�� ����� ����� ���
����
	����� 	��
���� �


���	
�
�� �� ����� �� ��
������	��� 	��
�����

F1240936

16

15

3

F1240938

3

6

16

8÷10 N
(0,8÷1 kg)

F1240936

16

15

3



��

��

��

&��

�
�	�
����� ��� � ��	����	� ������
 �� ��!!��
 !�
�

���
�		
 �� 
���
 ��!����!!�
 
����	���
�
/
��.�
���� �� ���
��
 ��!����!!�
 
����	���
 <,= �� ��

���
��
 !��


 �� ���.�
�� <�= ��� �
�

 ��������.���� <�=�

0
�	�
�������% 
� ��� /����	��!�	����� �	��� #
��� ��
E����5 �	��� .�� ���	�� /����	��!�	����� ������
��� .���	� /����	��!�	����� <,= ��� ��� .���	�

0�

���!��!!��!�	 <�= �� ��� ��������	����
5�
�� <�= �����	.���

�
�	�
��� "�� �
� ��	���	�� 	��!�� �� ��!��
 ���!

���
��	
 �� 
�����
 ��!������ 
����	���
�
�
�
��� �� ��!���
 ��!������ 
����	���
 <,= ( ��

��!���
 !��

 �� �����
6� <�= �� �� ����

 ����������� <�=�

�
�	�
J ��� "�� ��� ��	����	�� ����	 �� 
�� �� ��� 
��
��


�	 �� 
������ ��!����!� 
����7	�����
��		�� �� ���9��6�� ��!����!� 
����7	���� <,= �� 
����

����� "�� �� ���
�� !�
�
� �� ����	�
� <�= �� �
�
� �����7���	��� <�=�

��������� � �
�� �� ���������.�
�� ����� �
�
�� <)= �
� ��
���� ����� ���	
�� ��������.���� ����� �

�!��.� ���
!��


 �� �����	���� /
��.�
���� �� �
�
�� <)= ��� �
�



��������.���� <�= � ��
������ �
� �� ��	� <�= �
����	� �
� A
�	�	� +)+�
�


�� �� �����!!�
 ��	�? &+��&)+ ;�
���
> #������ �� ��	� �
� �� ��	
�
 ��� �����!!�
 ����
���	
�

��� #�������
5���� ��� 0���.�� <)= ��� ��������	���$
������	�� ��	 ��� E
��
��5�!�� ��� 4�����!!��!�	�

�������	��� ��� 0���. <)= ��� ��� ��������	����
5�
�� <�= 

��	�
������
��� ��	 ��� #�������� <�=% ��� .��
� ��	 A
�	�	� +)+ !��������	
������% ��
�������� ��.�!��
���	 ��� #��������? &+��&)+ ;��

�	������> #�� #�������� �� 0���. ���	 ����������

������� �
� �!����
� �� ���������� �� �� �
�
�� �
� �
�
����
� �� �� ���� ����������� <)= �
��� ��� 
��	��
������	�� ��� !��

 �� ����������

�
�
��� �� �
�
�� <)= �
��� �� ����

 ����������� <�= ( ��
"������
�
� �
� 	
�����
��? &+��&)+ ;��
���
> �
��	�� �
� 	
�����
� �� ������ ���.����

���!��� ��� 	�
�� �� ���������	�
� �� �� �
��
��� <)= ����
��� ����9 �� ���	�� �����7���	��� ��� ��� �������� �� !�
�
�
�� ������!�� /����� �� �
��
��� <)= ��� �� �
�
� �����7���	���

<�= �	 ��
"��� �����$�� ���� ��� ��� <�= �����	�� �� A
�	�	� +)+�
�
�
�� �� �����!� ��� ���? &+��&)+ ;��
����> #����� ��� ��� ���� �� ��7	�
�� �� �����!� ��
���7��

#� �
�
 �	�	� ���
���% �
�	��� � �������		� <�= � <�=
�	���..���
 �8�		��..
 �8B�

:���� ��� ���
�	���	 ������% ��� A�!�� <�= ��� <�= ��	
��� 1���.��! �8B �
�	������

#� ��� ���
 ���
���
�% �
�	�� �
� �
����	�� <�= ( <�=
�	���.���
 �� ���������	� �8B�

#8��� 
�	 �7	�7 ������7�% ���
�	�� ��� 
������ <�= �	 <�= �6
�8���� �� �8
�	�� �8B�

-��	������ ��� �
�

 ���	���� <&= �� !��


 ��������.����
<+= �
�
��	
�
/�� � ��		�!��% ������ P-;# �AA�D->;2 G*3//>

�-::2*2;D-�A2R�

-� ��� .��	����� 0
5�
�� <&= ��� �
���	�5���!� ��������$
	����!!��!�	 <+= ���	���������
:�5� ���	��� 2��.�����	��% ����� P-;# �AA� ->; �2#

�-::2*2; -�A�GG*2G� #R�

-�	�
����� �� �� ����

 ���	��� <&= �� !��

 �����������
<+= �
�
��	
�
/��� �
� ��	�����% ����� P-;# �A��->; G*3/>

�-:2*2;�-�AR

-��	����� ���� �� �
�
� ���	��� <&= �� !�
�
� �����7���	���
<+= �
�
��	�
/
�� 	
�	 ��7	���% �
�� P-;# �AA� ->; �3 G*>3/2

�-::2*2; -2AR�

- �

�

2#/

:

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �

�

2#/

:

- �



*�$���	��� 	�� ��������	��� ���	 <&�= ��� 	�� ��	�������	� �
���
<&�=�
�
�����J -� 	�� ��
�� ��� ���� ��
�����% �����	�	� �����$
������
:
� ��	����% ��� PB>1  > �##2�4A2 �;� ��U3#  B2
�-::2*2; -�A 3;- R�

*�$���	��� 	�� �
�
��	� ��� �������! ���	���� ��� ��
����! 	��
��� �( ���
��! 	
 	�� �

�

���	� 
�
������� �����	��	�� ��
���	�
� PB>1  > �##2�4A2  B2 4*�0-;G 3;- #R�
���
 �
����	 	�� �	�����! ����

:�	 	�� �
��� !��� <&�= 
�	
 	�� 
���
� <+'=� -����	 	�� �

�� !��� ���	 <&+= ��	
 	�� �
�( 
� 	�� �����	�
�
!��� <&&=�

�

�( A
�	�	� �&' 	
 	�� �
����! ������� 
� 	�� �
�( 
� 	��
�����	�
� !��� <&&=�
A������	� ���
 ���!� <,= ��� <&�=C ��	 �
��� <�= ��� ��	 �
��� <��
��������(= �( ��!�	�( 	�

��! ��	� � 
���	�� �������

4�
�� �
��� <�= ��	� ������ <�= ��� <�= ��� ����	��� �������
<&'=�  �!�	�� ����! 	�� �����$��
�� ��	�
��
 
�"�� ������ ��		��!? �+ V �& ;�

�
 �


�
 �


�
 �


� �

� �

��

+&�

��� �� 
���	
�� ��������
��� ��������� ��
� 
�� ������ � 
���	
�
���� ��������� ������
�� GF?9H � ������������
���������� 	�������� GF?9H � 
��	
�
�� �������� ��������
�� � ����� � 	���
�� ��������� ������� GF?9H

F1240642

17
18

F1240641

F1240636

13

20

F1240637

11
12

F1240635

9 12

F1240655

98

10

7



3

1 2

- Raise the jib
- Disassemble the front cover 1.

- Disassemble the lower left
hand instrument panel casing.

4

- Fit a transparent collector tube onto the rear axle left hand bleeder screw 1 (Fig. 4).
- Loosen the drain screw, then when the brake fluid begins to flow with no air bubbles, tighten up the bleeder valve.
- Follow the same procedure with the rear axle right hand bleeder screw 2 (Fig. 4), on the front axle right hand bleeder

screw 3 (Fig. 5), on the front axle left hand bleeder screw and bleed the master cylinder (MT and MLT Series 1),
bleed screw 1 (Fig. 6).

- Top up the brake fluid tank.
Oil to use : See "CHARACTERISTICS" in chapter " O - GENERAL"

5 6

3

- Remove the brake fluid tank
cap and mount the bleeder
adapter 1.

3a

- Set the bleeder in operation.
- Bleed the master cylinder

(MLT series A) by undoing
screw 1 (Fig. 3a).

BLEEDING THE BRAKE CIRCUIT

TOOLING REQUIRED : 1 bleeder (pressure 1 to 1.2 bar) ref 554 019

1 1 1

3

1

1

2

1
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HYDRAULIC TRAILER BRAKE CIRCUIT (OPTION)
- UP TO MACHINE N° 142 537
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- Disconnect and blank the two cylinder supply hoses 1 (Fig. DI).
- Blank the two cylinder valve connectors.
- Remove the two pads 2 (Fig. DI).
- Remove the hose guide 3 (Fig. DI).

- Remove the rear LH light bracket 1 (Fig. DJ).

- Drive out the pin 1 from the bottom of the cylinder from the left hand side to
remove it through the hole in the chassis 2 (Fig. DK).

- Remove the pin 1 (Fig. DK).

- Raise the jib slightly (max 5°).
- Using a lever, pull the telescopic cylinder 1 (Fig. DL) backwards.
- Wedge the cylinder using a bar 2 (Fig. DL) at the back of the bottom of the jib

(to prevent the cylinder from moving into the jib when you remove the interme-
diate telescope).

Fig. DI

3

2 2

Fig. DK

Fig. DJ

1

12

1

Fig. DL

1

2
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INDEX

- ADJUSTMENT AND IMMOBILIZATION OF THE JIB WEAR PADS  . . . . . . . . . .4

- REMOVAL OF THE PAIRED HOSES IN THE JIB  . . . . . . . . . . . . . . . . . . . . . . .6

- REMOVAL OF THE TILTING CYLINDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

- REMOVAL OF THE CARRIAGE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

- REMOVAL OF THE TELESCOPING CYLINDER  . . . . . . . . . . . . . . . . . . . . . . .14

- REMOVAL OF THE TELESCOPE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16
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REMOVAL OF THE INNER BOOM

REMOVAL OF THE INNER BOOM

- Remove the following items before removing the inner boom.
• Remove the paired hoses in the jib.
• Remove the tilting cylinder.
• Remove the carriage.
• Remove the telescoping cylinder.

1

- Disconnect the electrical
bundle from the reel at the
level of the jib head electroval-
ve and pull it clear (Option).

4

- Remove the electrical and hydraulic reel (Option).

6

- Sling the inner boom at the point at distance A depending on the options
fitted to the lift truck.

5

- Pass a bar into the telescoping
cylinder head opening for
example, and draw the inner
boom until the rear wear pads
almost butt against the front
wear pads.

6 M JIB
- Bare inner boom

A = mm
- Inner boom with electrovalve

at jib head
A = 780 mm

7 M JIB
- Bare inner boom

A = mm
- Inner boom with electrovalve

at jib head
A = mm

2

- Disassemble the harness
mounting (Option).

3

- Hold the leak return hose,
disassemble it and guide it
onto the reel (Option).

A



DISTRIBUTOR DISASSEMBLY

70-2-54-M33 EN

06 / 11 / 2002

M29 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A

MLT 633 Turbo POWERSHIFT Série 1 MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 et A

M30 MT 732 Série 1 et A
MT 732 Turbo Série 1 et A
MT 932 Série 1 et A
MT 932 Turbo Série 1 et A

M31 MLT 629 Série 1 et A MLT 730 Série 1 et A
MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MLT 633 Turbo LS Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A
MLT 633 Turbo POWERSHIFT Série 1 MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 et A

M32 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 633 Turbo POWERSHIFT Série 1 MLT 730 Turbo POWERSHIFT Série 1 et A
MT 932 Turbo Série 1 et A

M33 MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MLT 633 Turbo LS Série 1 et A MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1

M34 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 629 120 LS Série A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 120 LS Série 1 et A

MLT 633 120 LS Série 1 et A

M35 MLT 633 Turbo POWERSHIFT Série 1 et A MLT 730 Turbo POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1 MLT 730 120 LS POWERSHIFT Série 1 et A

M36 MT 732 Série 1 et A MLT 629 Série 1 et A MLT 730 Série 1 et A
MT 732 Turbo Série 1 et A MLT 629 Turbo Série 1 et A MLT 730 Turbo Série 1 et A
MT 932 Série 1 et A MLT 633 Turbo LS Série 1 et A MLT 730 Turbo LS Série 1 et A
MT 932 Turbo Série 1 et A MLT 633 Turbo POWERSHIFT Série 1 MLT 730 Turbo POWERSHIFT Série 1 et A

M37 MLT 629 120 LS Série A MLT 730 120 LS Série 1 et A
MLT 633 120 LS Série 1 et A MLT 730 120 LS POWERSHIFT Série 1 et A
MLT 633 120 LS POWERSHIFT Série 1
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5 - SX 14 BLOCK REPAIR PROCEDURES

5.1 CHANGING THE LS LIMITER

NB : This operation does not require removal of the
distribution block from the machine.

Machine switched off :
- Place all machine receivers connected to the distri-

bution block in the idle position.
- Work the distribution slide valves to release the

pressure build-up.

NB : Collect any leaking oil in an appropriate recep-
tacle.

- On the inlet member, unscrew the LS limiter (17 mm wrench).

Remounting : tightening torque 25 ± 2 N.m.

5.2  CHANGING THE FLOW RATE GOVERNOR

NB : This operation does not require removal of the
distribution block from the machine.

Machine switched off :
- Place all machine receivers connected to the distri-

bution block in the idle position.
- Work the distribution slide valves to release the

pressure build-up.

NB : Collect any leaking oil in an appropriate receptacle.

- On the inlet member, unscrew the flow rate governor
(22 mm wrench)

Remounting : tightening torque 20 ± 2 N.m.

REMOVING AND REPLACING THE STRAINER 

- Using flat nose pliers, extract the strainer from the
governor.

Warning: do not damage the O-ring on the end of the
governor.

strainer
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A

Release the bearing.

Remove the input and output shafts.

Release the lower bearing and draw a mark on the
bearing and the body to ensure correct reassembly.

Remove the ring seal

A9

A10

A11

A12
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1 - DISMANTLING

- Remove the governing unit

On refitting, make sure the pivoting choke 
in the governing unit is properly positioned 
(Slot in line with the oil circulation holes).

- Position the pump vertically.
- Note the position and remove the cylinder head.

- Remove the cylinder head, holding the slide-face in
position.
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REASSEMBLY

- Apply hydraulic oil on the piston seals and ring,
using a brush.

- Reassemble the complete stem inside the cylinder
body 3 (Fig. A1).

- Ensure that the seals are not damaged while
passing through the inside thread in the cylinder
body.

NOTA : The locking ring is tightened in different
ways depending on whether the cylinder
body has a collar or not (Fig. A4). Follow the
instructions below.

CYLINDER WITHOUT COLLAR
- Apply hydraulic oil to the outer seals of the locking

ring.
- Apply Loctite 222 thread lock (see section E) to the

locking ring (Fig. A3).
- Tighten the ring.
- Lock using a pin wrench and a torque wrench.

Refer to the tightening torque (Fig. A4) or use the
angular tightening procedure (Fig. A4).

- Rotate the stemp through one turn to ensure the
seals are correctly positioned.

CYLINDER WITH COLLAR
- Apply hydraulic oil to the seals and thread of the

locking ring.
- Tighten the ring.
- Lock using a pin wrench and a torque wrench.

Refer to the tightening torque (Fig. A4) or use the
angular tightening procedure (Fig. A4).

- Rotate the stemp through one turn to ensure the
seals are correctly positioned.

NOTE

- It is recommended that the cylinder is tested
hydraulically before reassembly on the machine.

- Extend and retract the stemp several times.

Bague de fermeture 

Frein filet Tige

Joint

A3

Locking ring

Thread lock Stemp

Seal
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INNER TELESCOPING CYLINDER
MT 932 Série 1 et A
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MT 932 Série 1 et A
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SYMPTOMS

Lack of force on all
receivers

Lack of force on all
receivers at
maximum engine
speed

Lack of force on one
receiver

PROBABLE CAUSES
A10V0 PUMP

1 - Low oil level

2 - Suction strainer
clogged

3 - FR regulator
unadjusted

4 - FR regulator
faulty or seized

5 - DR limiter
unadjusted

6 - DR limiter faulty

7 - FR regulator
control incorrect

1 - Anti-stalling
device unadjusted

2 - Anti-stalling
device faulty

PROBABLE CAUSES
SX14 CONTROL VALVE

1 - LS limiter faulty

2 - LS limiter
unadjusted

1 - Overpressure or
anti-shock
secondary limiter
unadjusted

2 - Secondary limiter
valve stuck "open"
(return to tank)

ADDITIONAL
CHECKS

Check oil level in oil
tank

Remove and clean
strainer

Check LS limiter of
control valve

Measure pressure
(see unit 70-5-M33)

Check adjustment
setting of anti-stalling
limiter

Check operation of
anti-stalling module

SOLUTIONS

Adjust FR regulator
(see section 1.1)

Remove and change
DFR regulation block
(see unit 70-3-47)

Adjust DR limiter
(see section 1.4)

Remove and change
DFR regulation block
(see unit 70-3-47)

Change flow regulator
or clean strainer (see
unit 70-3-54 M33
section 5.2)

Change LS limiter
(see unit 70-3-54 M33
section 5.1)

Adjust setting (see
section 1.5)

Check and adjust
pressure (see section
1.2)

Check anti-stalling
module (see section
1.3)

Reset to original
pressure (see section
1.4)

Change secondary
limiter (see unit 70-3-
54 M33 section 5.5)

TROUBLESHOOTING
Faults noted by abnormal machine operation
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BA Power unit + Accumulator

CA Suction strainer
CR(O) Towing hook (Option)
CSP Piloted safety valve

D Valve bank 4 or 5 sections
EA Attachment section
EA(O) Attachment section (Option)
EE Inlet section
EI Tilting section
EL Lifting section
EF Outlet section
ET Telescope section

D3 Driving valve bank 3 positions
Position 1 : Steering short
Position 2 : Steering front wheel
Position 3 : Crab position

EVTF(O) Jib head electrovalve (Option)

FDAV Front disk brake
FDAR Rear disk brake
FR Return filter

M I. C. Engine
MA Joystick

M1 Attachment
M2 Extending telescope
M3 Attachment
M4 Retracting telescope

MC Master cylinder

N Level

P Hydraulic pump
PAAV Front attachment fitting
PAAV(O) Front attachment fitting (Option)
PAAR(O) Rear attachment fitting (Option)
PD Steering pump
PFR(O) Trailer braking fitting (Option)
PP Pressure point
PRF(O) Drain-back fitting (Option)

R Hydraulic tank
RLF Braking oil tank

SC Circuit selector
SCFR(O) Trailer braking circuit selector (Option)
S2F Selector 2 functions

VACM(O) Movements cut-off valve (Option)
VAI Insulation valve
VAFR(O) Trailer braking valve (Option)
VC Compensation cylinder DE 100x50 C310
VDAR Rear steering cylinder DE 90x45 C80x2
VDAV Front steering cylinder DE 90x45 C80x2
VI Tilting cylinder DE 120x60 C445 (MLT 6)

DE 130x65 C380 (MLT 7)
VL Lifting cylinder DE 130x70 C720 (MLT 6)

DE 140x70 C720 (MLT 7)
VT Telescoping cylinder DE 70x50 C2100 (MLT 6)

DE 70x50 C2750 (MLT 7)
VVT(O) Locking carriage cylinder DE 60x45 C183 (Option)

NOTE : 1 - The main relief valve's pressure, on inlet sections are given at engine's maximum rating.

2 - The secundary valve's pressure, are given at 1000 rpm of the engine.

3 - Pressure relief valve's control must be done at an oil temperature of 50°C.
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ELECTRICITY

GROUP 80
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ELECTRIC DIAGRAM MLT 629 / 730 Turbo Série 1
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ELECTRIC DIAGRAM MLT 633 / 730 Turbo LS Série A
MLT 629 / 633 / 730 120 LS Série A

F5 - Revolving light
F6 - Wheels alignment
F7 - Load status indicator device

Hydraulics movements cut-off (Option)
F8 - Gear reverser

Transmission cut-off
F9 - Control instruments panel
F10 - Sound alarm

Stop switch
F11 - Jib head light (Option)
F12 - Indicator power supply
F13 - Heating
F14 - Option
F15 - Fuel reheating (Option)
F16 - Air conditioning (Option)
F17 - Electrovalve on jib head (Option)

Electrovalve on jib head + Locking of hydraulic
attachment (Option)
Electrical jib provision (Option)
Anti-theft device provision (Option)
Rear hydraulic provision (Option)
Double-acting hydraulic towing hook (Option)

F18 - Front working headlight (Option)
F19 - Rear defrosting (Option)
F20 - Pneumatic seat (Option)
F21 - Front windscreen wiper and windscreen washer
F22 - Option
F23 - Right sidelights + sidelights indicator light + control

panel lighting
Service plate lighting (Option)

F24 - L.H. sidelights
F25 - R.H. indicators
F26 - L.H. indicators
F27 - Low beam + low beam indicator light + rear fog light
F28 - Main beam + main beam indicator light
F29 - Warning unit + roof light

(+) permanent (Option)
F30 - Lighting switch, horn and indicators
F31 - Engine preheating

G1 - Battery
G2 - Alternator

H1 - Battery load indicator light
H2 - Engine oil pressure indicator light
H3 - Brake fluid indicator light
H4 - Air filter / hydraulic return filter clogging indicator

light
H5 - Engine water temperature indicator light
H6 - Flashing lights / warning unit indicator light
H7 - Sidelights indicator light
H8 - Transmission oil temperature indicator light
H9 - Main beam indicator light
H10 - Warning unit indicator light
H11 - Front wheels alignment indicator light
H12 - Transmission oil pressure indicator light
H13 - Brake indicator light
H14 - Rear wheels alignment indicator light
H15 - Hourmeter module indicator light/rev counter
H16 - Engine water temperature module indicator light
H17 - Fuel level module indicator light
H18 - Low beam indicator light
H19 - Ventilation indicator light

K0 - Air conditioning relay (Option)
K1 - Transmission cut-off relay to hydraulic controls

lever
K2 - Transmission cut-off relay
K3 - Reverse relay
K4 - Forward relay
K5 - Buzzer
K6 - Electrovalve on jib head (Option)

Electrovalve on jib head + Locking of hydraulic
attachment (Option)
Electrical pre-fitting / jib head (Option)

K7 - Hydraulics movements cut-off (Option)

K8 - Starting safety relay
K9 - Flasher unit / warning unit
K10 - Overload safety module
K13 - Driving housing of progressiveness
K14 - Control module of valve bank flow

M1 - Starter
M2 - Front windscreen wiper
M3 - Windscreen washer
M4 - Roof windscreen wiper (Option)
M5 - Sound alarm
M6 - Ventilation
M7 - Reverse gear sound alarm (Option)
M8 - Rear windscreen wiper

P1 - Hourmeter module/rev counter
P2 - Fuel level module
P3 - Engine water temperature module

R1 - Preheating resistor
R2 - Fuel sensor
R3 - Engine water temperature sensor

S1 - Key switch
S2 - Gear reverser
S3 - Engine oil pressure switch
S4 - Brake fluid
S5 - Air filter clogging
S6 - Front wheels alignment switch
S7 - Brake switch
S8 - Windscreen wiper / front windscreen washer switch
S9 - Sound alarm control
S10 - Wheels alignment switch
S11 - Warning unit switch
S12 - Transmission oil pressure
S13a - Sidelight lighting switch
S13b - Low beam / main beam lighting switch
S13c - Indicators lighting switch
S14 - Transmission cut-off switch to gear lever
S15 - Rear working headlight switch (Option)
S16 - Stop switch
S17 - Transmission oil temperature
S18 - Front working headlight switch (Option)
S19 - Revolving light switch
S20 - Rear windscreen wiper / roof switch
S21 - Ventilation switch
S22 - Overload strain gauge
S23 - Hydraulic return filter clogging
S24 - Transmission cut-off switch to hydraulic controls

lever
S25 - Transmission cut-off switch to brake pedal
S26 - Transmission cut-off switch
S27 - Rear wheels alignment switch
S28 - Rear defrosting switch (Option)
S29 - Rear fog light switch
S31 - Attachment switch
S32 - Attachment switch
S33 - Extended telescope switch
S34 - Retracted telescope switch
S36 - Cold start-up switch

V1 - Fault test diode

Y1 - Engine stop electrovalve
Y2 - Forward electrovalve
Y3 - Reverse electrovalve
Y4 - Cold start-up electrovalve
Y5 - Attachment electrovalve
Y6 - Attachment electrovalve
Y7 - Extended telescope electrovalve
Y8 - Retracted telescope electrovalve
Y9 - Hydraulic flow control electrovalve
Y15 - Electrovalve of progressiveness
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ASSEMBLY

FIGURE 6: Using tools T1 (See drawing T1 p. 33) and T2 (See 

drawing T2 p. 33), insert the sealing ring (12) and the bearing 

(11) in the bushing (13).

 NOTE:
Carefully check the assembly side of the seal (12). 

FIGURE 7: Fit the snap ring (10) on the bearing (11).

FIGURE 8: Heat the bearing in oil at an approximate tempe-

rature of 100°C and fit the entire bushing (13) on the u-joint 

(4).

T5 T6T1 T2

12

13

11

13

11 10

13

4

FIGURE 9: Fit the check ring (9) on the bushing unit (13); 

also put the o-ring (14) into position.

FIGURE 10: Insert the u-joint and tighten the top and bottom 

studs (2). 

Torque wrench setting: maximum 15 N·m.

 NOTE:
For u-joint coming with a bushing, center the point of the 
check studs in the slot. 

FIGURE 11: Apply Loctite 242 to the jutting parts of the studs 

(2).

1314

9

2

2
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SPECIAL TOOLS

T1

T2

P/N: 2303

0.8
0.8

Ø
35-- 0.1

-- 0.2
Ø

50 Ø
25

Ø
64

50

x15 °30
-- 0.23

1350 150

213

52

x15 °5

R1.5

R10

Proteggere da
 cementazione

x45 °2

P/N: 3363

0.8
0.8

0.8

Ø
35-- 0.1

-- 0.2
Ø

50Ø
56

Ø
64

x15°5

70 13 150
233

0
-- 0.23

75

50

Ø
25

Ø
75

x45°3
R10

Proteggere da
 cementazione



ASSEMBLY

57Dana Holding CorporationASM-0025E - 212 Axle Service Manual

FIGURE 41: CONVERGENCY ADJUSTMENT ON UNITS 

WITH COLLAR 

Loosen the nuts on the collars (12).

FIGURE 42: Rotate the ball-and-socket joints (16) until con-

vergency has been obtained. 

Check that articulations move easily and lock the collars (12). 

Torque wrench setting for nuts: 42 - 52 N·m

FIGURE 43: CONVERGENCY ADJUSTMENT ON ALTERNA-

TIVE VERSIONS 

Loosen the nuts (11) and screw them onto the ball-and-so-

cket joints (15).

12

16

15 11

FIGURE 44: Hold the articulations still and rotate the ball-

and-socket joints (15). 

Once the convergency has been adjusted, lock the nuts (11). 

Torque wrench setting for nuts: 298 - 328 N·m

15
11
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FIGURE 12: Insert a drift in the appropriate holes and remove 

the thrust block of the internal bearing (9) as well as the shim 

washers (14).

9

14
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MANUAL EMERGENCY RELASE

EXPLODED VIEW
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FIGURE 12: Check that, when the brakes are released (pres-

sure inserted), levers (19) lean against the screws (18) without 

pre-stressing them and make sure that a clearance "A" is left 

between cylinder (4) and lever (19). 

Also check that when pressure is released, piston (13) 

projects out by 4 - 5 mm.

A

4 √ 5 mm

5

4

18

19

13
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SPECIAL TOOLS
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FIGURE 7: Introduce tool T1 (See drawing T1 p. 140) in-

between the planetary gears (12).

FIGURE 8: Using two pin-drivers, engage tool T1 (See dra-

wing T1 p. 140) in between the planetary gears (12).

Carefully check that tool T1 (See drawing T1 p. 140) keeps 

in an aligned position with the pins (11) when locked. 

FIGURE 9: Place the differential unit (9) under a press, posi-

tion guide bushing T2 (See drawing T2 p. 140) and insert 

press tool T3A (See drawing T3 p. 141). Press press tool T3A 

(See drawing T3 p. 141) to end of stroke.

T1 4T1

1212

9

11

CAUTION

T16A
T1 5

T16AT3A

T3A T2

FIGURE 10: Remove press tool T3A (See drawing T3 p. 141) 

and bushing T2 (See drawing T2 p. 140).

 NOTE:
In this state, the pin (11) is contained within tool T1 (See 
drawing T1 p. 140). 

FIGURE 11: Remove tool T1 (See drawing T1 p. 140) and pla-

netary pin (11) with it.

FIGURE 12: Leaving the released planetary in its position, 

lock again tool T1 (See drawing T1 p. 140). 

Repeat pin extraction operation on the second planetary pin 

(11). 

Repeat the same operations on the remaining pins.

T16A
T1 5

T3AT2

9

T1 4T1 12

12



148

ASSEMBLY

Dana Holding Corporation ASM-0025E - 212 Axle Service Manual

FIGURE 21: Screw tool T2 (See drawing T2 p. 149) on the th-

read of the piston (6) to compress the spring (7) and vacate 

the seat for installing the snap ring (12).

FIGURE 22: Install the snap ring (12). 

Remove tool T2 (See drawing T2 p. 149) and fit the snap ring 

(9) of spring (7).

FIGURE 23: Insert the selector fork (5) and the differential unit 

(15) into the central unit (22). 

Engage the selector fork (5) in the coupling (19) and on the pi-

ston (6).

T3 0T2

6

12

5

15

22

FIGURE 24: Install the intermediate cover (13) and lock it with 

screws (14). Tighten screws using a torque wrench setting of 

23.8 - 26.2 N·m.

 NOTE:
Carefully check the state of the o-ring (23). 

FIGURE 25: Install the lock nut (4) of the selector fork (5) and 

lock it with a torque wrench set to a torque of 70 - 75 N·m.

FIGURE 26: Install the security switch (2) complete with o-ring; 

torque wrench setting: maximum 30 N·m. 

If necessary, adjust differential unit clearances. (see DIFFE-

RENTIAL UNIT p. 61). 

Install the top cap (1) and the arms. (For details, see CHE-

CKING WEAR AND REPLACING THE BRAKING DISCS p. 19).

2314 13

4

2

1
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INCORPORATED REDUCTION GEAR AND PINION 602

EXPLODED VIEW
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