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FRONT AND REAR TYRES

HYDRAULIC CIRCUIT

- Type of pump
. Capacity

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

- Steering circuit
. Max. rating capacity unladen
. Pressure

- Filtration
. Return
. Suction

Gear pump with flow divider
43,8 cm3

105 L/mn
270 Bar

105 L/mn
140 Bar

15 Micron
125 Micron

CHARACTERISTICS

MT 1033 HL Turbo 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

14,9x24 T35 Stabilarge 18PR 3,4 Bar 1700 kg 5,7 kg/cm2 2 kg/cm2 296 cm2 848 cm2
DUNLOP 4500 kg 9,3 kg/cm2 3,1 kg/cm2 482 cm2 1450 cm2

2200 kg 6,5 kg/cm2 2,2 kg/cm2 340 cm2 990 cm2
1050 kg 5,1 kg/cm2 1,7 kg/cm2 207 cm2 600 cm2

OPTION 15,5/80-24 SGI TL 12PR 4 Bar 1700 kg 7,9 kg/cm2 2,2 kg/cm2 214 cm2 786 cm2
GOODYEAR 4500 kg 11,9 kg/cm2 3,3 kg/cm2 377 cm2 1353 cm2

2200 kg 8,8 kg/cm2 2,4 kg/cm2 251 cm2 920 cm2
1050 kg 7,3 kg/cm2 1,9 kg/cm2 144 cm2 546 cm2

460/70 R24 IT520 TL 150A8 3,3 Bar 1700 kg 8,4 kg/cm2 2,3 kg/cm2 202 cm2 744 cm2
GOODYEAR 4500 kg 11,9 kg/cm2 3,1 kg/cm2 377 cm2 1453 cm2

2200 kg 9,4 kg/cm2 2,5 kg/cm2 233 cm2 890 cm2
1050 kg 8,5 kg/cm2 2,2 kg/cm2 123 cm2 468 cm2

445/70R24 IT510 151G 4,1 Bar 1700 kg 8,5 kg/cm2 2,8 kg/cm2 200 cm2 603 cm2
GOODYEAR 4500 kg 10 kg/cm2 3,3 kg/cm2 451 cm2 1360 cm2

2200 kg 8,8 kg/cm2 2,9 kg/cm2 250 cm2 755 cm2
1050 kg 7,8 kg/cm2 2,6 kg/cm2 135 cm2 405 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

OPTION 400/70-20 T37 150B TL 14PR 3,3 Bar 1700 kg 7,4 kg/cm2 2,4 kg/cm2 230 cm2 716 cm2
DUNLOP 4500 kg 10,5 kg/cm2 3,3 kg/cm2 427 cm2 1360 cm2

2200 kg 7,9 kg/cm2 2,5 kg/cm2 280 cm2 870 cm2
1050 kg 6,6 kg/cm2 2,1 kg/cm2 159 cm2 492 cm2

440/70-24 T37 147B TL 2,8 Bar 1700 kg 6,4 kg/cm2 1,8 kg/cm2 265 cm2 928 cm2
DUNLOP 4500 kg 9,4 kg/cm2 2,7 kg/cm2 480 cm2 1656 cm2

2200 kg 6,9 kg/cm2 2 kg/cm2 320 cm2 1110 cm2
1050 kg 5,5 kg/cm2 1,6 kg/cm2 190 cm2 663 cm2

400/80-24 T37 153B TL 3,2 Bar 1700 kg 7,3 kg/cm2 2 kg/cm2 234 cm2 848 cm2
DUNLOP 4500 kg 10,2 kg/cm2 2,9 kg/cm2 442 cm2 1550 cm2

2200 kg 7,9 kg/cm2 2,2 kg/cm2 280 cm2 1020 cm2
1050 kg 6,3 kg/cm2 1,8 kg/cm2 166 cm2 597 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

OPTION 17,5LR24 XM27 TL 145A8 3,5 Bar 1700 kg 1,6 kg/cm2 1,52 kg/cm2 1038 cm2 1120 cm2
MICHELIN 4500 kg 3,3 kg/cm2 2,16 kg/cm2 1363 cm2 2083 cm2

2200 kg 2 kg/cm2 1,57 kg/cm2 1090 cm2 1400 cm2
1050 kg 1,1 kg/cm2 1,06 kg/cm2 953 cm2 991 cm2

Front unladen
Front laden
Rear unladen
Rear laden

OPTION 18-19.5 16PR I224 TL 5 Bar 1700 kg kg/cm2 kg/cm2 cm2 cm2
ALLIANCE 4500 kg kg/cm2 kg/cm2 cm2 cm2

2200 kg 5,6 kg/cm2 2,36 kg/cm2 392 cm2 933 cm2
1050 kg kg/cm2 kg/cm2 cm2 cm2

Front unladen
Front laden
Rear unladen
Rear laden



   

16



   

 

4 Workshop Manual, TPD 1350, issue 3

New 1000 Series

12 Cylinder head assembly 
General description ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 31

Rocker cover

12-1 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 32

Rocker assembly

12-2 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 33
12-3 To dismantle and to assemble ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 34
12-4 To inspect and to correct ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 34

Valve tip clearances 

12-5 To check and to adjust ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 35

Valve springs 

12-6 To change the valve springs (with cylinder head fitted) . ... ... ... ... ... ... ... ... ... ... 37

Cylinder head assembly 

12-7 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 39

Valves and valve springs 

12-8 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 49
12-9 To inspect and to correct ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 50

Valve guides

12-10 To inspect  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 51
12-11To remove and to fit .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 52

Cylinder head

12-12 To inspect and to correct . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 54
12-13 To correct a valve seat with a valve seat cutter ... ... ... ... ... ... ... ... ... ... ... ... ... 55
12-14 To fit valve seat inserts  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 56

Data and dimensions  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 57



   

 

14 Workshop Manual, TPD 1350, issue 3

New 1000 Series

24 Auxiliary equipment 
Compressors

General description ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 275

Operation... ... ... ... ... .... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 275

Bendix Compressors

24-1 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 276

Data and dimensions  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 279

Power steering pump
24-2 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 280

Adaptor for a hydraulic pump or a steering pump with a splined drive 

24-3 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 281
24-4 To dismantle and to assemble ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 281

Exhauster 
24-5 To remove and to fit ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 283

25 Special tools 

List of special tools ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 286



   

11 

24 Workshop Manual, TPD 1350, issue 3

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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To dismantle and to assemble 12-3

To dismantle

1  Remove the clips from both ends of the rocker 
shaft. Ensure that the ends of the rocker shaft are not 
damaged. Release the location screw (A1) for the oil 
supply connection.

2  Dismantle the assembly and make a note of the 
position of each component to ensure that they can 
be assembled more easily.

To assemble

1  Ensure that the oil holes in the rocker shaft and in 
the rocker levers are not restricted.

2  Lubricate the components with clean engine 
lubricating oil before assembly. Assemble the 
components in the correct order (A) with the arrows 
(A2) on the pedestals in the position shown. Ensure 
that the location screw (A1) for the oil supply 
connection is fitted correctly in the rocker shaft. Fit the 
clips to the ends of the rocker shaft.

To inspect and to correct 12-4

To inspect

1  Clean and inspect all the components for wear and 
any other damage. Check the clearance of the rocker 
levers on the rocker shaft. If the clearance is larger 
than 0,13 mm (0.005 in), renew the rocker lever bush 
and/or the rocker shaft.

To correct

1  To renew the rocker lever bush, press out the old 
bush with a suitable mandrel.

2  Align the lubrication hole of the new bush on the 
same side as the rocker lever lubrication hole and 
press the bush into position. 

3  Ream the bush in the rocker lever to give a 
clearance on the rocker shaft of 0,03/0,09 mm (0.001/
0.004 in). Clean thoroughly the bush and check that 
the oil hole is free from debris.

1

2

A A0048A



   

12 

44 Workshop Manual, TPD 1350, issue 3

New 1000 Series
20  For engines fitted with turbochargers: Fit the 
turbocharger, see operation 18-1.

21  Fit the fuel pipe between the fuel filter and the fuel 
lift pump.

22  Fit the fuel pipe between the fuel filter and the 
fuelled starting aid in the induction manifold. Connect 
the electrical connection to the cold start device.

23  For engines fitted with a boost control device: Fit 
the boost control pipe between the induction manifold 
and the top of the fuel injection pump.

24  Fit the electrical connection to the coolant 
temperature sender unit.

25  Connect the coolant outlet and the hoses for the 
cab heater. Tighten the clips.

26  Fill the cooling system.

27  Connect the air filter/cleaner.

28  Connect the battery.

29  Eliminate air from the fuel system, , see operation 
20-9.

30  Start the engine and run it at low speed. Check 
that oil flows from the holes in the rocker levers. If the 
oil flow is correct, fit the rocker cover, see operation 
12-1.

Note: It is not necessary to tighten the cylinder head 
setscrews again with the engine hot or after a limited 
period in service.
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Cylinder head

To inspect and to correct 12-12

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

2  Remove the thermostat housing.

3  Inspect the cylinder head for signs of gas or coolant 
leakage.

4  Remove the valve springs and the valves, see 
operation 12-8.

5  Clean the face of the cylinder head and the 
passages for coolant and for lubricating oil. The water 
jacket can be cleaned with a special solvent which 
must be used in accordance with the manufacturer's 
instructions.

6  Test the cylinder head for leaks at the pressure 
given in the data and dimensions.

7  When the cylinder head is thoroughly clean, check 
it for cracks. Inspect carefully the areas around the 
valve seats and around the holes for the atomiser 
nozzles.

8  The bottom face of the cylinder head can be 
machined if there is distortion, see paragraph 9; there 
are deep scratches; or, for engines without valve seat 
inserts, the valve depths are below the service limit.

9  Use a straight edge and feeler gauges to check the 
cylinder head for distortion across and along its 
bottom face, see the data and dimensions. If the 
distortion is more than the limit given in the data and 
dimensions, the bottom face can be machined, see 
the data and dimensions for the surface grade finish 
of the cylinder head face. 

Caution: Remove only the minimum material and 
ensure that the thickness of the cylinder head will not 
be less than 102,48 mm (4.035 in) after the cylinder 
head has been machined.

Caution: After the cylinder head has been machined 
the valve seats must be corrected to give the correct 
valve head depth. Work to the minimum limit to allow 
for later wear.

10  Check the valve seats for wear and for damage.

11  Before any work is done on the valve seats, new 
valve guides must be fitted, see operation 12-11.

12   More badly damaged valve seats can be 
corrected by use of the cutter tool, see operation 12-
13, or new inserts can be fitted, see operation 12-14.
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Notes:
! If the crankshaft or the cylinder block is to be 

renewed, it may be necessary to change the grade 
of the connecting rods, see operation 13-10. This 
will occur if the correct piston height above the 
cylinder block face cannot be maintained with the 
original connecting rod assemblies, see operation 
13-4.

! Engine types AR and AS do not have cylinder 
liners fitted and the cylinder bores must be 
machined oversize to correct a worn cylinder bore. 
Two oversize pistons and piston rings are 
available in service 0,5 mm (0.020 in) and 1,00 
mm (0.040 in).

! Always use the engine identification number to 
order new parts.

The connecting rods are machined from "H" section 
forgings of molybdenum steel. They have wedge 
shaped small ends.

Location of the bearing cap to the connecting rod is 
made by dowels (A1) fitted in the bearing cap. The 
faces of the connecting rods and caps are flat and the 
caps are retained by two setscrews.

Some engines have bearing caps with serrations (B1) 
which are used to ensure the correct location of the 
bearing caps to the connecting rods. These caps are 
retained by two nuts and bolts.

1

A A0072

1

B A0073
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Piston and piston rings

To inspect 13-8

1  Check the piston for wear and other damage.

2  Check that the piston rings are free to move in their 
grooves and that the the rings are not broken.

3  Remove the piston rings, see operation 13-5, and 
clean the piston ring grooves and the piston rings.

4  Fit new piston rings in the grooves and check for 
wear of the grooves with feeler gauges (A). Compare 
the piston ring clearance in the groove to that given 
for new components in the data and dimensions and 
renew the piston, if necessary.

Note: The pistons have a tapered top groove and the 
piston ring is wedge shaped (page 71/B); the top 
piston ring clearance cannot be checked by this 
method.

5  Clean all carbon from the top of the cylinder liners. 
Fit each piston ring in the top part of the cylinder liner 
and measure the ring gap with feeler gauges (B). The 
coil spring must be fitted to the oil control ring when 
the gap of this piston ring is measured. The piston ring 
gaps for new components are given in the data and 
dimensions.

A C049

B A0088
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Rear oil seal assembly

To remove and to fit 14-4

Special tools:

Replacer tool for rear oil seal, PD.145D

Consumable products:

POWERPART Threadlock

POWERPART Silicone rubber sealant

1  Remove the drive components from the rear end of 
the engine.

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

3  Remove the setscrews and the cap screws from the 
housing and remove the housing and seal assembly.

4  Inspect the seal for wear or for damage to the main 
lip and renew the seal, if necessary. If there is only a 
small scratch across the lip, renew the seal.

5  Clean the faces of the cylinder block, the oil seal 
housing and the crankshaft flange.

6  Check that the seal and the outer circumference of 
the crankshaft flange are not damaged. Where a new 
seal has been fitted, check that it is in the correct 
position in the housing.

7  Ensure that the two dowels (A4) are fitted in the 
cylinder block. Put a new joint (A3) in position on the 
dowels, no jointing compound is necessary.

8  Put the seal replacer tool on the crankshaft flange. 
Lubricate the crankshaft flange, the main lip of the 
seal and the seal replacer tool with clean engine 
lubricating oil. The lubrication of the seal is necessary 
to prevent damage to the seal when the engine is first 
started.

9  Put the seal and housing (A2) on the replacer tool 
(A1) and carefully push the assembly into position on 
the crankshaft flange and onto the dowels. Remove 
the tool, fit the setscrews and the torx screws (B1). 
Tighten the setscrews and the torx screws to 22 Nm 
(16 lbf ft) 2,2 kgf m.

4

3

1 2

A A0098

1B A0099
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To inspect 14-11

Check the crankshaft for wear and other damage. The 
maximum permissible wear and ovality on the 
crankshaft journals and crank pins is 0,04 mm 
(0.0016 in). 

The main journals and the crank pins of standard size 
crank shafts can be machined to 0,25mm (0.010 in), 
0,50mm (0.020 in) or 0,75 mm (0.030 in) undersize on 
diameter, see the data and dimensions. Special 
undersize bearings are available.

If the seal has been used in all of the service 
positions, the crankshaft palm can be machined to 
remove the wear marks. Further information can be 
found in the data and dimensions.
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Data and dimensions

Note: This information is given as a guide for personnel engaged on engine overhauls. The dimensions which 
are shown are those which are mainly used in the factory. The information applies to all engines, unless an 
engine type code is shown.

Crankshaft

Diameter of main journals:

- Four cylinder engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,16/76,18 mm (2.998/2.999 in)

- Six cylinder engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,159/76,190 mm (2.9984/2.9996 in)

Maximum wear and ovality on journals and crank pins . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,04 mm (0.0016 in)

Width of front journal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,93/37,69 mm (1.454/1.484 in)

Width of centre journal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44,15/44,22 mm (1.738/1.741 in)

Width of all other journals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,24/39,35 mm (1.545/1.549 in)

Diameter of crank pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,47/63,49 mm (2.499/2.500 in)

Width of crank pins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,35/40,42 mm (1.589/1.591 in)

Diameter of flange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,27/133,37 mm (5.247/5.251 in)

Depth of recess for spigot bearing:

- Four cylinder engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,22/20,98 mm (0.796/0.826 in)

- Six cylinder engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,72/15,48 mm (0.579/0.609 in)

Bore of recess for spigot bearing:

- Four cylinder engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46,96/46,99 mm (1.849/1.850 in)

- Six cylinder engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51,97/51,99 mm (2.046/2.047 in)

Crankshaft end-float. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,05/0,38 mm (0.002/0.015 in)

Maximum permissible end-float . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,51 mm (0.020 in)

Fillet radii of journals and crank pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,68/3,96 mm (0.145/0.156 in)

Undersize journals and crank pins. . . . . . . . . . . . . . . . . . . . . . . . . -0,25 mm (-0.010 in); -0,51 mm (-0.020 in);

-0,76 mm (-0.030 in).

Crankshaft heat treatment

- Induction hardened . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Part numbers 3131H024

- Nitrocarburised  . . . . . . . . . . . . . . . . . . . . . . . . . .Part numbers 3131H022, 31315991, 31315995, 31315681

- 60 hour Nitride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Part numbers 3131H021

Crankshaft overhaul

Notes:
! Induction hardened crank shafts need not be hardened after they have been machined undersize.

! Nitrocarburised crankshafts must be hardened again each time they are machined. These crankshafts 
must be nitrocarburised or, if this process is not available, they can be nitrided for 20 hours. If neither 
process is available a new crankshaft, or Power Exchange crankshaft, must be fitted.

! Crankshafts which have been nitrided for 60 hours can be reground 0,25 mm (0.010 in) without the need 
to harden them again.

! Check the crankshaft for cracks before and after it is ground. Demagnetise the crankshaft after it has been 
checked for cracks.

! After the crankshaft has been machined remove any sharp corners from the lubricating oil holes.

! Surface finish and fillet radii must be maintained.
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To fit

1  Use the three idler gear setscrews to ensure the 
correct position of the idler gear hub (A2) with the 
lubrication hole (A1) at the top. Push the hub into 
position and remove the setscrews.

2  Lubricate the idler gear bushes with clean engine 
lubricating oil. Align the timing marks on the idler gear 
with the marks on the crankshaft and camshaft gears. 
If necessary, rotate the gear of the fuel injection pump 
clockwise to align the relevant timing mark with the 
marks on the idler gear and slide the idler gear into 
position. Check that all the timing marks are in correct 
mesh (B), or (C) for engines fitted with a belt driven 
coolant pump. Fit the plate and the setscrews to the 
idler gear hub and tighten the setscrews to 44 Nm (33 
lbf ft) 4,5 kgf m.

3  For engines that use the idler gear assembly with 
needle roller bearings - Inspect the components for 
wear and other damage and renew them as 
necessary. Lightly lubricate the components with 
clean lubricating oil before assembly onto the hub. Fit 
the hub (D8) as shown in , go to paragraph 1. Put the 
rear spacer (D7) in position on the hub. Put the rear 
thrust washer (D6) in position on the rear spacer. Put 
the bearings (D5) in position on the hub in the same 
position as they were before they were removed. 
Lightly lubricate the bore and thrust washer faces of 
the gear (D4) with clean lubricating oil and put the 
gear in position on the bearings. Put the front spacer 
(D3) in position on the hub then put the front thrust 
washer (D2) in position on the spacer. Put the plate 
(D1) in position. The plate has TOP stamped on the 
front face as the holes in the plate are not equally 
spaced. Fit the setscrews and tighten them to 44 Nm 
(33 lbf ft) 4,5 kgf m).

Continued

1
2

A A0312

B A0129

C A0307

41 2 3 65 7 8

D A0132
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Camshaft and tappets

To remove and to fit 15-10

To remove

1  Before the engine is removed from the vehicle or 
the machine, drain the lubricating oil and the coolant.

2  Remove the timing case, see operation 15-9.

3  Remove the rocker cover, the rocker assembly and 
the push rods, see section 12.

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

5  Turn the engine upside down and remove the 
lubricating oil sump, see operation 19-3.

6  Remove the camshaft thrust washer (B1) and 
carefully remove the camshaft (A).

7  Remove the tappets.

8  Inspect the camshaft and the tappets for wear and 
other damage, also inspect the camshaft bush. 
Renew the components as necessary.

To fit

1  Ensure that all components are clean and are 
lubricated with clean engine lubricating oil.

2  Fit the tappets in position.

3  Carefully fit the camshaft.

4  Fit the camshaft thrust washer. Ensure that it is 
fitted correctly on the hollow dowel (B2).

5  Fit the timing case together with a new joint, see 
operation 15-9.

6  Check that the camshaft end-float is within the 
limits shown in data and dimensions.

7  Rotate the camshaft until the cam for the fuel lift 
pump is at the minimum lift position and fit the fuel lift 
pump, see operation 20-4.

8  Turn the engine to an upright position. Rotate the 
crankshaft until the keyway in the crankshaft is at the 
top. Fit the timing gears, see operation 15-4, 
operation 15-6 and operation 15-7, and ensure that all 
the timing marks are correctly aligned.

9  Fit the fuel injection pump, see section 20.

10  Fit the push rods and the rocker assembly, see 
section 12.

11  Set the valve tip clearances, see operation 12-5.

12  Fit the timing case cover, see operation 15-1 and 
the lubricating oil sump, see operation 19-3.

13  After the engine has been installed: Fill the cooling 
system. Fill the lubricating oil sump to the correct level 
with an approved lubricating oil. Eliminate air from the 
fuel system, see section 20.

A A0136
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To fit a partially finished liner

The liner is an interference fit in the parent bore. A 
special tool will be necessary to fit the liners, tool 
PD.150B can be used. If a liner is a very tight fit it may 
be necessary to use a hydraulic press.

Caution: Do not hit a liner with a hammer.

1  Clean thoroughly the parent bore of the cylinder 
block with an approved degreasing fluid.

2  Inspect the parent bore for damage and corrosion. 
Damaged cylinder blocks should be discarded.

3  Clean thoroughly the outer surface of the liner with 
an approved degreasing fluid.

4  Apply a small amount of engine oil around the top 
of the parent bore to assist the entry of the liner.

5  Engage the cylinder liner (A5) into the parent bore; 
ensure that the liner is vertical. Put the adaptor 
PD.150B-17A (A4) onto the top of the liner with the 
flame ring in the groove of the adaptor. Put the 
bearing (A3) into position in the recess in the top of 
the adaptor with the flat face of the bearing to the 
bottom of the recess.

6  Fit the threaded rod (A1) through the bearing, the 
adaptor and the liner until the handle (A2) is against 
the recess in the bearing. In this position adjust the 
threaded rod until the end is below the bottom face of 
the cylinder block.

7  Fit the adaptor PD.150B/6 (A6) onto the threaded 
rod; ensure that the flat face of the adaptor is against 
the bottom face of the cylinder block as shown (A). Fit 
the washer and the nut; ensure that the threaded rod 
is in the centre of the liner and tighten the nut onto the 
adaptor.

8  Lubricate the ratchet of the handle and the 
threaded rod with Shell Spirax oil or an equivalent oil. 
Operate the handle and press the liner into the fully 
fitted position.

9  Remove the tool PD.150B and thoroughly clean the 
top of the cylinder block.

Continued

5

6

1

3

4

2

A A0213



   

17 

144 Workshop Manual, TPD 1350, issue 3

New 1000 Series
Another method to set number 1 piston to 
TDC on the compression stroke 17-2

1  Fasten a temporary pointer to the timing case cover 
(or other suitable position) with its tip near to the outer 
edge of the crankshaft damper or pulley.

2  Loosen the gland nuts that retain the atomisers, 
see operation 20-3.

3  Remove the rocker cover.

4  Rotate the crankshaft clockwise, from the front, 
until the push rod for the inlet valve of the rear cylinder 
just tightens.

5  Rotate the crankshaft a further 1/8 of a turn 
clockwise. Insert a suitable lever between the rocker 
lever and the valve spring cap of number 1 inlet valve. 
Open the inlet valve and put a spacer approximately 
5,0 mm (0.2 in) thick between the valve tip and the 
rocker lever.

6  Slowly rotate the crankshaft counter-clockwise until 
the piston makes contact with the open valve. Make a 
temporary mark on the damper or pulley to align 
accurately with the tip of the pointer.

7  Rotate the crankshaft clockwise one or two degrees 
and remove the spacer between the valve and the 
rocker lever. Rotate the crankshaft 1/4 of a turn 
counter-clockwise. Put the spacer between the valve 
tip and the rocker lever.

8  Slowly rotate the crankshaft clockwise until the 
piston makes contact with the open valve. Make 
another temporary mark on the damper or pulley to 
align accurately with the tip of the pointer.

9  Make a temporary mark at the centre point between 
the two marks on the damper or pulley and remove 
the other two marks. Rotate the crankshaft counter-
clockwise 1/8 of a rotate and remove the spacer 
between the valve and the rocker lever. Slowly rotate 
the crankshaft clockwise until the mark on the damper 
or pulley aligns accurately with the tip of the pointer. 
Number 1 piston is now at TDC on the compression 
stroke.

To check the valve timing 17-3

1  Set the piston of number 1 cylinder to TDC on the 
compression stroke, see operation 17-1.

2  Remove the dial test indicator from number 1 inlet 
valve and fit the valve springs and the rocker lever. 
Ensure that the fasteners for the rocker shaft 
pedestals are to the correct torque.

3  Rotate the crankshaft, clockwise from the front, 
until the inlet valve of the rear cylinder is fully open.

4  Set the valve tip clearance of number 1 cylinder 
inlet valve to 1,5 mm (0.059 in).

5  Rotate the crankshaft, clockwise from the front, 
until the push rod of number 1 cylinder inlet valve just 
tightens. In this position, check if the mark on the 
crankshaft pulley or damper is within +/- 2 1/2° of the 
temporary pointer. Use the formula below to find the 
measurement which is equal to 2 1/2° on the pulley or 
damper.

C x P
360

C = circumference of pulley or damper

P = 2.5 degrees

6  If the timing is more than 2 1/2° out of position, the 
timing gears are probablely not in correct mesh.

Note: One tooth on the camshaft gear is equivalent 
to 23 mm (0.9 in) at the circumference of a pulley of 
203 mm (8 in) diameter. If a large damper is fitted, one 
tooth on the camshaft gear is equivalent to 35 mm 
(1.4 in) at the circumference of a damper of 310 mm 
(12.2 in) diameter, or 37 mm (1.5 in) at the 
circumference of a damper of 327 mm (12.8 in) 
diameter.

7  Rotate the crankshaft, clockwise from the front, 
until the inlet valve of the rear cylinder is fully open. 
Set the valve tip clearance of the inlet valve of number 
1 cylinder to 0,20 mm (0.008 in).

8  Fit the rocker cover, see operation 12-1.

9  Remove the temporary pointer from the timing case 
and the timing mark from the pulley or damper.
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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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Relief valve

To remove and to fit 19-9

Four cylinder engines that have a balancer unit have 
a relief valve fitted inside the balancer frame. The 
relief valve of these engines cannot be removed as an 
assembly.

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

2  For four cylinder engines: Release the setscrew 
and rotate the relief valve to withdraw the thimble from 
the cylinder block (A1). Pull the relief valve from the 
delivery pipe and pull the delivery pipe from the oil 
pump. Renew the "O" rings (A2). Lightly lubricate the 
"O" rings with clean engine lubricating oil and push 
the delivery pipe into the oil pump. Push the relief 
valve onto the delivery pipe and fit the relief valve to 
the cylinder block; ensure that the thimble is correctly 
fitted and tighten the setscrew.

3  For six cylinder engines: Remove the setscrews 
which fasten the cross flow pipe to the relief valve 
(B2). The cross flow pipe is only fitted to engines 
which have the oil filter on the right side of the engine. 
Remove the flange joint. Release the two setscrews 
(B1) which fasten the relief valve to the cylinder block 
and remove the valve. Ensure that the faces of the 
cross flow pipe and the relief valve are clean. Put the 
valve in position, complete with a new flange joint. 
Engage the four setscrews and tighten the flange 
setscrews and then the valve setscrews.

2

1
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Wiring diagrams for the cold start advance unit fitted 
to some Lucas DP200 Series, Bosch and Stanadyne 
fuel injection pumps are shown in the illustrations (A), 
(B) and (C) respectively. For easy identification the 
cables are shown in circles on the illustrations.

The amperage of each of the cables is listed in the 
cable identification table below. The identification 
numbers for the electrical components on the wiring 
diagram are shown in triangles. Refer to the 
component identification list for the relevant wiring 
diagram to find a component.

Cable identification table

For numbers shown in circles

Component identification list

For numbers shown in triangles

Continued

Cable
(Number)

Current
(Amperes)

1 3

2 3

3 6

4 3

5 3

6 6

7 3

8 6

9 3

Component Description

1 Fuel injection pump

2 Engine stop solenoid

3 Sender unit

4 Start switch

5 Cold start advance unit

1

2
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To dismantle and to assemble 20-5

To dismantle

1  Clean the outside surfaces of the fuel lift pump.

2  Make a mark across the flanges of the two halves 
of the pump to ensure correct relationship when the 
pump is assembled.

3  Remove the cover (A1) and the gauze (A2). 
Release the setscrews and separate the two halves of 
the pump.

4  Turn the diaphragm assembly (A5) 90° to release 
the pull rod from the link arm (A8) and remove the 
diaphragm assembly. Remove the stem seal (A6), the 
spring seat washer (A7) and the spring (A12) from the 
pull rod. The diaphragm and pull rod assembly is 
renewed as an assembly and no service is possible 
on the diaphragm.

5  The valves (A4) are peened in and can be removed 
with a suitable lever. Some of the peened metal will 
have to be removed before the valves can be 
removed.

6  To remove the link arm: Hold the rocker lever (A11) 
in a vice and hit the body of the lift pump with a soft 
face hammer to release the two retainers (A10). Be 
careful not to damage the joint face of the pump body. 
Remove the rocker lever, the pin (A9), the link arm 
and the return spring. Check the components for wear 
and other damage.

To assemble

1  Thoroughly clean the valve housings. Fit new seat 
washers (A3) and push the new valves (A4) into 
position. As the valves are the same, but one valve is 
fitted in reverse of the other, it is possible to fit the 
valves upside down. To ensure that the valves are 
fitted correctly, fit them as shown in A. When the 
valves are correctly fitted, peen the edge of the valve 
housings in six places, evenly divided, to keep the 
valves in position.

2  Fit the rocker lever (A11), pin (A9) and link arm 
assembly (A8) into the bottom half of the lift pump. Fit 
the return spring; ensure that the ends of the spring 
are in their correct location.

3  With a light hammer and a suitable adaptor, fit two 
new retainers (A10) in their grooves in the casing until 
they fasten the pin. Peen the open ends of the 
grooves to fasten the retainers in position.

4  Fit the diaphragm spring (A12) into its location 
under the diaphragm (A5) and put the spring seat 
washer (A7) and a new stem seal (A6) into position on 
the pull rod. Ensure that the small diameter at the top 
of the seal is on the round section of the pull rod.

Continued
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To remove

Before the crankshaft is turned or the pump is fitted, 
put the spacer (A1) into position under the locking 
screw (A2) to ensure that the pump drive shaft is 
released.

1  Disconnect the battery before the fuel injection 
pump is removed from the engine.

2  Set the engine to TDC on the number 1 cylinder on 
the compression stroke, see operation 17-1 or , see 
operation 17-2.

3  Remove the gear cover from the cover of the timing 
case. For gear driven coolant pumps: Remove the 
coolant pump, see operation 21-3.

4  Insert the timing pin (B1) through the hole (B5) in 
the fuel pump gear and the slot of the hub (B4). Push 
the pin fully into the hole (B3) in the body of the fuel 
pump. If the pin can be fully inserted then the pump 
timing is correct. There should be no resistance when 
the pin is inserted.

Caution: Use a second spanner to prevent 
movement of the high-pressure outlet when the union 
nut for each high-pressure pipe is released.

5  Remove the pipes, the cables and the connections 
for the cold start device and the electrical stop 
solenoid from the fuel pump. 

Cautions:
! Do not rotate the crankshaft when the pump is not 

on the engine; the loose fuel pump gear may 
damage the timing case. If it is necessary to rotate 
the crankshaft, fit the fuel pump temporarily to 
ensure that the gear is in the correct position. If the 
fuel pump is fitted temporarily in order to rotate the 
crankshaft, the locking screw (A2) must be 
released and a spacer (A1) fitted.

! Do not release the nut (B2) from the fuel injection 
pump. The fuel pump hub is fitted to the shaft in 
the factory to ensure that the fuel pump is in the 
correct position for timing. If the hub is removed, 
the hub will need to be accurately fitted to the 
pump by use of special equipment available to 
Perkins distributors.

6  Remove the four fasteners (B6) and release the 
fuel pump gear from the hub of the fuel injection 
pump.

7  Remove the nuts from the flange of the fuel pump 
and remove the pump.
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To adjust 20-14

The engine conforms with USA (EPA/CARB) stage 1 
and EEC stage 1 emissions legislation for agricultural 
and industrial applications.

The idle or maximum speed settings must not be 
changed by the engine operator, because this can 
damage the engine or the transmission.

Specialist equipment, which is available at your 
Perkins distributor, is needed to adjust the idle or 
maximum speed settings. The warranty of the engine 
can be affected if the seals on the fuel injection pump 
are broken during the warranty period by a person 
who is not approved by Perkins.

1  Operate the engine until it reaches its normal 
temperature of operation and check the idle speed. If 
necessary, adjustment can be made by adjustment 
screw (A1). Release the lock nut and rotate the 
adjustment screw clockwise to increase the speed, or 
counter-clockwise to decrease the speed. When the 
speed is correct, tighten the lock nut. The setting of 
the idle speed can change for different applications. 
Normally the correct speed will be given in the 
manufacturer's handbook for the application. If it is 
not given, refer to your nearest Perkins distributor.

Caution: The setting for the maximum no load speed 
can change for different applications. For the correct 
maximum no-load speed, check the emissions data 
plate fitted to the left side of the cylinder block before 
any adjustment is made to the maximum no load 
speed.

2  With the engine at its normal temperature of 
operation, check the maximum no load speed. A 
typical maximum no load speed is 2860 rev/min. If 
necessary, this speed can be adjusted by adjustment 
screw (A2). Release the lock nut and rotate the 
adjustment screw counter-clockwise to increase the 
speed or clockwise to decrease the speed. When the 
speed is correct, tighten the lock nut and seal the 
screw.

The person who fits the pump must ensure that the 
adjustment screw is suitably sealed against 
interference after it has been set initially.
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Coolant pump - belt driven

To remove and to fit 21-4

Special tool:

Gear puller, PD.155C

Consumable products:

POWERPART Retainer (oil tolerant)

To remove

1  Remove the fan, see operation 21-9.

2  Remove the fan belt, see operation 23-3.

3  Drain the coolant system, refer to section 4 of the 
User's handbook.

4  Disconnect the hose connections to the coolant 
pump.

5  Remove the nut, spring washer and plain washer 
from the pump pulley. It may be necessary to use 
extractor PD.155C to remove the pulley from the 
pump shaft (A).

6  If the pump is to be dismantled, remove the key 
from the keyway of the pump shaft.

7  Remove the four setscrews which secure the 
coolant pump to the rear body of the pump. 

8  Remove the coolant pump (B1) and discard the 
joint (B2).

9  If it is necessary to remove the rear body (C1) of the 
pump from the cylinder block: Remove the setscrew 
for the alternator adjustment linkage and the spacer. 
Remove the four other setscrews and remove the rear 
body from the cylinder block. Discard the joint (C2).
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To assemble

Caution: It is important that all of the components in 
the kit for the coolant pump are used. The kit includes 
the latest components which may be of a different 
design to the original components fitted to the engine. 

1  Clean thoroughly the inside of the pump body 
especially the bearing bores and the counterbore for 
the coolant seal. These bores and their chamfers 
must be clean and free of corrosion.

2  Fit a new circlip (A7) onto the gear end of the shaft 
(A6). Put the drive gear end of the pump body face 
down on a suitable press. Put the drive gear (A4) into 
position in the housing. If the original gear is to be 
used, POWERPART Retainer (high strength) must be 
applied to the bore of the gear. fit the shaft into the 
housing. Ensure that the shaft and gear are aligned. 
Press the impeller end of the shaft until the gear is 
against the shoulder of the shaft. 

3  Apply a thin layer of POWERPART Retainer (high 
strength) to the outer surface of the bearing, but keep 
the retainer away from the ends of the bearing. Put 
the cover end of the pump body (A1) face down on a 
suitable press. Press the needle roller bearing (A5) 
into the bearing housing until the end of the bearing is 
level with or 0.5 mm (0,020 in) below the top of the 
housing. 

4  Apply a thin layer of POWERPART Retainer (high 
strength) to the outer surface of the ball bearing (A2), 
but keep the retainer away from the ends of the 
bearing. Use a suitable spacer to support the drive 
gear end of the shaft. Ensure that the drive gear is 
against face (A3).

5  Use a suitable adaptor to press the new ball 
bearing onto the shaft until the inner race is in contact 
the circlip. Ensure that the adaptor is pressed onto the 
inner race and outer race of the bearing as it enters 
the bearing housing.

6  Lubricate the ball bearing and the needle roller 
bearings with clean engine oil.

7  Remove the spacer from the gear end of the shaft 
and support the body of the pump at the gear end. 
Continue to press the bearing fully into the end of the 
bearing housing, fit the second circlip (A8) on to the 
shaft.

8  Clean all POWERPART Retainer from the ends of 
the bearings and the drive gear. 

9  Fit the new circlip (A9), with the bevel edge towards 
the oil seal, to retain the bearing and shaft assembly 
in the body of the pump.

Continued
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5  Thoroughly clean the flange face of the cover and 
of the cylinder block.

Note: A liquid joint is used in the factory, this must be 
removed and a paper joint (A5), part number 
3684R012, fitted in its place.

6  If an overhaul of the oil cooler is necessary, see 
operation 21-18.

To fit

1  If the four studs (A6) have been removed from the 
cylinder block flange and are to be fitted again, clean 
the threads in the cylinder block and on the studs. 
Apply POWERPART studlock, currently Loctite 270, 
before the studs are fitted to the cylinder block to 
prevent the leakage of coolant.

2  Put a new paper joint into position on the studs; the 
joint is fitted dry. Fit the oil cooler assembly (A3) to the 
cylinder block. Gradually and evenly tighten the 
fasteners (A2) to 22 Nm (16 lbf ft) 2,2 kgf m.

3  Clean the seats for the "O" rings and renew the "O" 
rings (A1) of the pipe connections.

Caution: Do not remove the flanges (A7) and nuts 
(A9) from the studs (A8), before one of the oil pipes is 
fitted to the cover. This will ensure that the element is 
held in position on the cover (A3) while the oil pipes 
are fitted. 

4  Fit the oil pipes to the oil cooler and tighten the nuts 
to 22 Nm (16 lbf ft) 2,2 kgf m.

5  Fill the cooling system. 

6  Operate the engine and check for oil or coolant 
leakage.
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To clean and to inspect 21-20

To clean

1  Thoroughly clean the flange face of the top cover 
and the induction manifold with an approved 
detergent solution.

Warning! Do not allow compressed air to contact 
your skin, if compressed air enters your skin obtain 
medical help immediately.

Caution: Do not clean the tube stack in a caustic 
solution. 

2  Soak the fins of the tube stack in an approved 
detergent degreasing fluid. Allow the excess fluid to 
drain off and dry the fins with low pressure 
compressed air.

3  Flush the tube stack through the outlet connection, 
in the opposite direction of coolant flow, with clean 
water.

4  Thoroughly clean the internal and external surfaces 
of the intercooler casing, with an approved detergent 
solution. It is important that the seats for the "O" rings 
are thoroughly cleaned. 

To inspect

1  Check the casing of the intercooler for cracks or 
distortion, especially the flange faces which must be 
flat to prevent leakage.

2  Check the tube stack for signs of leakage, cracks, 
damaged fins or damaged hose connections. If the 
tube stack is damaged or the tubes are restricted the 
tubestack must be renewed.
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Fault diagnosis

The alternator is designed in such a way that a flow of 
current (indicated by no light at the warning light or a 
reading shown on an ammeter) shows that the 
system is in correct operation. If the system is in 
correct operation, no open circuit, voltage or current 
output checks need to be done on the installation 
unless:

! The warning light does not show when the 
alternator is stationary and the switch is in the "on" 
position or it shows a light when the alternator is in 
operation.

! No charge current is shown on the ammeter.

! The battery is discharged.

! The battery is hotter than normal which is an 
indication of loss of voltage control.

If one or more of the above symptoms occur, the 
procedure indicated below should be applied.

1  Ensure that the battery is fully charged.

2  Connect a moving-coil voltmeter of good quality, 
with a range of 0-50 volts, across the positive and 
negative terminals of the alternator. If an ammeter is 
not fitted in the electrical circuit, fit a moving-coil 
ammeter of good quality, with a range of 0-100 
ampere, in the wire between the alternator and the 
positive terminal of the battery.

3  Turn the warning light switch to the "on" position 
(main switch on instrument panel); the warning light 
should be illuminated.

4  Switch on a 10-15 ampere load, for example, lights, 
fans, etc.

5  Start the engine and operate it at a fast idle speed; 
either the warning light should be extinguished or the 
ammeter indicates a small change in the current in 
relationship to the engine speed.

6  Increase the engine speed for a moment to near 
maximum speed, when the charge current should be 
approximately equal to the rating for the alternator, as 
shown in the data and dimensions.

7  Operate the alternator at approximately half speed 
(engine speed approximately 1500 rev/min) and 
remove the electrical load. The voltage should go up 
to 14 volts for a 12 volt system or 28 volts for a 24 volt 
system and then remain constant. At the same time 
the current reading should show a reduction.

Any change in the above data can indicate a fault and 
the procedure that follows should be used before any 
components are disconnected. This procedure is not 
suitable for A127 alternators and, if a fault is found, 
the alternator should be removed for test by a 
specialist.

The regulator is a sealed unit and a repair is not 
possible. If there is a regulator fault, the regulator 
must be renewed.
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New 1000 Series
Data and dimensions

Note: This information is given as a guide for personnel engaged on engine overhauls. The dimensions which 
are shown are those which are mainly used in the factory. The information applies to all engines, unless an 
engine type code is shown.

Electrical equipment

The information which follows is general and can change with specific applications.

Starting aid

Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Electrically operated heater, with a fuel supply

Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12V (dropping resistor used on 24V system)

Flow rate of fuel through starting aid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,5/5,9 ml/min
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Remove the braking disks (7) and note down their order of
assembly.
NOTE. 1 - If the disks do not need replacing, avoid switching their

position.
2 - Extract the u-joint (18).

Remove the reversal springs (8) from the piston (9).
NOTE. If the springs (8) are weak or deformed they must be
replaced.

Remove the pin screws (10) guiding the piston (9).
CAUTION! If the screws are to be replaced, note down the different
colours for the different brake gap.
(See «HOW TO ASSEMBLE THE BRAKING UNITS»)

Slowly introduce compressed air through the connection of the
braking circuit in order to extract the entire piston.
CAUTION! Hold on to the piston as it may be suddenly ejected and
damaged.
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If the bottom articulation pin (4) has been extracted, position the pin
under a press and fit the ball cover (11).

Fit the front sealing rings (5) onto the articulation pins (4) and (6).
NOTE. Carefully check that the rings are properly oriented (5).

Lubricate the top bush (8) or the bottom ball bush (9) and fit them
into the fulcrum holes of the arm.
Use tools T3 and T4.

Lubricate the terminal of the u-joint (10) and install the steering
case (7).
Pay due attention not to damage the dust cover rings and the
sealing rings.

Fit a new seal (5) onto the top articulation pin (6). Lubricate and
install the unit in the steering case. Position the screws (3) and
lightly tighten.
Check the correct assembly side of the seal (5).

Fit a new seal (5) onto the bottom articulation pin (4). Lubricate and
fit the unit in the sterring case. Position the screws (3) and lightly
tighten.
Check for the correct assembly side of the seal (5).
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HOW TO ASSEMBLE THE COMPLETE STEERING CASE - ASSEMBLAGGIO SCATOLA SNODO COMPLETA - KOMPLETTES GELENKGEHAÈ USE
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Insert the sealing ring (7) of the shaft in the flange (5), using tool T5.
NOTE. Carefully check the assembly side. Also replace the outer
O-ring (6).

Fit the flange (5) onto the u-joint (4).
Heat the bearing (8) at an approx. temperature of 100ë C, fit it on
the u-joint and fasten.

Fit the snap ring (9) on the bearing (8).

Using tools T5 and T6, insert the sealing ring (12) and the bearing
(11) in the bush (13).
NOTE. Carefully check the assembly side of the seal (12).

Fit the snap ring (10) on the bearing (11).
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HOW TO DISASSEMBLE THE PLANETARY REDUCTION - SMONTAGGIO RIDUTTORE EPICICLOIDALE - PLANETENGETRIEB ABMONTIEREN -
DESMONTAJE REDUCTOR EPICICLOIDAL - DESASSEMBLAGE DU REDUCTEUR EPICYCLOIDAL

D1240040

3

16

17

18

19

12

4

5

6

8

9
10

11

12

13

20

9

10

7

14

15



   

Remove the centring sensor (1) of the steering piston (2), if
supplied.

Remove the safety cotter pins (3) from the articulation pins (4) of
the steering bars (5).
CAUTION! Dispose of used cotter pins.

Remove the castellated nuts (6) that lock the articulation pins (4). Disconnect the tapered pins of the articulation (4) from the steering
case (7) by means of a puller.

If the connection of the steering bars includes a safety collar (13),
raise the border.

Disconnect left and right steering bars (5) from the piston (2).
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Remove the snap ring (1) from the cylinder head (2). With the help of a plastic hammer, push the head (2) inside the
cylinder (3).
NOTE. The head should line up with the edge of the cylinder.

With the help of a drift, apply pressure to the stop ring (4) that is
placed inside the cylinder (3) and extract the ring using a
screwdriver.

Hammer the piston (5) on the rear of the head (2) using a plastic
hammer.
Continue hammering until the head (2) is ejected from the cylinder
(3).

Disassemble the cylinder unit (3) by extracting first the head (2),
then the piston (5).
CAUTION! Note down the assembly side of the piston (5). The
bevelled part "A" of the piston is oriented towards the head (2).

Remove all seals, anti-extrusion rings and scraper rings from head
(2), cylinder (3) and piston (5).
NOTE. 1 - All seals must be replaced every time the unit is
disassembled. 2 - Particular attention must be paid not to damage
the seats of both seals and piston slide.
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If the bearings need replacing, extract the external thrust blocks of
the bearings (7) and (8) from middle cover (5) and central body (2).
NOTE. Accurately check the O-ring (9).

Remove the top plug (10).

Remove the fittin screws (11) from the crown (12). If the bearing need replacing, extract the bearing (7) and remove
the crown (12).

Remove the shim washer (13) and the planetary gear (14). If the bearing need replacing, extract the bearing (8) from the
differential carrier (15).
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Position the crown (12) on the differential carrier (15) and lock it
with screws (11) applied with Loctite 242.
Torque wrench setting for screws: 128±142 Nm
NOTE. Secure the screws using the cross-tightening method.

Install the bearings (7) and (8) using tool T17.

If the bearings are replaced, insert the external thrust blocks in the
middle cover (5) and in the central body (2).

Position the differential unit (6) in the central body (2) with the help
of a bar and fit the middle cover (5).
NOTE. Thoroughly check the state of the O-ring (9) and make sure
that the cover is fitted with the oil discharge in the lower position.

Lock the middle cover (5) with screws (4).
Torque wrench setting for screw: 23.8±26.2 Nm
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Apply special wrench T22 to the ring nut (7) and bar-hold T21 to the
pinion (8).
Lock the wrench T22 and rotate the pinion using a dynamometric
wrench, up to a minimum required torque setting of 500 Nm.

Apply onto the pinion (8) the bar-hold and with the help of a torque
metre, check the torque of the pinion (8).
Torque: 120±170 Ncm
CAUTION! If torque exceeds the maximum value, then the size of
shim "S1" (11) between the bearing (13) and the distance piece (10)
needs to be increased.
If torque does not reach the set value, increase the torque setting
of the ring nut (7) in different stages to obtain a maximum value of
570 Nm.
CAUTION! If torque does not reach the minimum value, then the
size of shim "S1" (11) needs to be reduced.
CAUTION! When calculating the increase or decrease in size of
shim "S1", bear in mind that a variation of shim (11) of 0.01 mm
corresponds to a variation of 60 Ncm in the torque of the pinion (8).
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Lock tool T14 behind the planet gears (12).
After locking the tool, remove bar T16C.

Fit snap rings (19) onto the pins (11).

Position the differential unit (9) under the press, position bush T15
and insert the planet pin (11).

Place gudgeon T16B on top of the planet pin (11).

Press gudgeon T16B as far down as it will go. Remove gudgeon T16B, bush T15, and fit the snap ring (10) onto
the pin (11).
CAUTION! Make sure that the snap ring centers the seat and
positions itself on the differential unit face.
Repeat the operations on the other planet pin and on the other
planet unit.
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Special tool for installing the shaft seal

Special tool for the rotation test  on the
pump after assembly

ANSI B92.1 classe 1
13 Dents - 16/32 D.P.
Fond plat - Centrage sur flancs
Angle de pression 30°

Arrête vive

ø34

THIS CATALOGUE REPLACES UPDATES

Code Edition Code Edition New Changes

KP 04 MNT 05/1999

General Recommendations

Make sure the components have not been damaged in transport. Always work in a clean
environment. Clean all parts (except seals) with a solvent and blow clean, dry air through them
before reassembly. Be careful not to damage the seals. Avoid negligence or any other
deterioration of machined surfaces. The parts must be assembled without resistance which
would indicate incorrect assembly or the parts assembled are not exactly correctly positioned
with respect to each other. If hand pressure is inadequate to place a part fully in position, use a
rubber mallet. Never use a metal head!! Make sure that the torque settings used for the screws
match the values given in the appropriate tables.

List of tools:

Vice
Special tool for installing the shaft seal
Vertical press
Tool for protecting the shaft seal on assembly of the front flange
Special tool for the rotation test on the pump after assembly
Torque wrench
Oil and grease
Emery cloth
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PUMP (details)
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- Tighten the metal screws in the dishes on the shaft
seal.

- Remove the shaft seal by pulling on the screws with
pliers.

2 - REMOUNTING

- Repeat the operations in reverse order, taking the fol-
lowing information into account:

- Put a new shaft seal in position using a spacer.
- Refit the retaining rings.

- Make sure the slide-face is correctly positioned
(notch) with respect to the cylinder head (lug).

- Position the cylinder head seal carefully.

Stop

Slot
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HYDRAULIC DIAGRAM MLT 740 H LSU Turbo Série 1
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REPAIR INSTRUCTIONS

Sealing of the boost pump

Mark position,
remove fixing screws.

Pry-off cover.

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

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

Démontage de la pompe

Remove control device.

Remove auxiliary pump.
Note  :
Mark assembly position previously.

Timing adjustment screw

Locking screw / pin
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REPAIR INSTRUCTIONS

Installation of the rotary group

Disc 1, 2

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

Assemble cylinder completely.

Remove assembly device.
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Motor A 6 VM Serial 63

Repair Instructions

Example : A6VM…Control - différential piston.

Disassembly position : Remove cover Pos. 2.

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

1. Check of O-ring.

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

Sealing of the control parts

25

26

27

24
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Motor A 6 VM Serial 63

Repair Instructions

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

Pistons
No scoring and no pittings.

Center pin
No scoring and no pittings.

Retaining plate
No scoring and no evidence of wear.

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

Inspection notes

45

46

47

48

49
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size 

Scavenging rate
(L/mn)

MOTOR A 6 VM / DA
SERIAL 63

Characteristics of serial 63 in comparison with 60 :

- Crankcase in a single part (suppression of the seal support cover).

- Bearing held by retaining rings "Length reduced by approximately 11 %".

- Retainer spring of the rotor (instead of Belleville washers) increased operating safety.

- Additional sweep port at the front of the bearings.

- Cylinder head O-ring joint (instead of the gasket)

- Control piston in two parts, without seal, reinforced section, quicker tilting time, less hysteresis.

- Exchange valve (sweep) integrated into the lower cover.

Scavenging rates

28

3,5

55

3,5

80

5

107

8

160

10

200

10

250

10

355

16

500

20

1000

25
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OPERATION 
OF PUMP A 4 VG..DA

PILOT CIRCUIT

The pilot circuit is drawn from the booster circuit via the control cartridge.
On leaving the control cartridge, the control flow passes through a 1.8 to 2 mm dia. jet to feed the PS outlet at the
same time as the DR valve.
The jet is located behind a plug in the pump connection plate near to the MB pressure connection port. Its role is to
prevent saturation through the TH 7 valves and the DR valve. If the jet is blocked, there is no pilot pressure to the
circuit.

The pilot flow through the hydraulic hoses is directed towards two TH 7 valves, then towards the front/rear drive
solenoid valve.

• ROLE OF THE TH 7 VALVE ON THE BRAKE

This second valve is activated by the brake pedal on the clearance stroke to cut off the pilot pressure when the
brakes are activated. This provides hydrostatic braking before the brake discs come into action.

This TH 7 valve also allows the operator to reduce or keep the same travel speed when approaching the loading
site if he wishes to increase the IC engine to a much higher speed with the accelerator in order to achieve high
lifting speed (increased delivery from main pump).

• FORWARD DRIVE /NEUTRAL /REVERSE DRIVE SOLENOID VALVE

Its function is to direct the pilot flow from one side or another of the control cylinder of the pump in order to pilot
the pump towards the forward or rear drive. Contrary to the A 4 V series, the pumps in the A 4 VG series are not
equipped with a pilot jet at X1 and X2 but the slide valve of the forward/rear drive solenoid valve is fitted with
stepping slots.

The return port located in the centre of the solenoid valve is equipped with a 0.8 mm dia. time delay jet acting on
the forward/rear drive reversal movement.
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TRANSMISSION
ADJUSTMENT POINTS

PUMP A 4 VG

MOTOR A 6 VM

Serial 63

D.R.Valve 

Eccentric for
valve plate adjustement

HP Valve

Swashplate zero position

HP Valve

Control Valve

Start of regulation

Boost Valve

Maximum
displacement stop.
(Do not readjust)

Minimum displacement
stop. (Do not readjust)

Regulatio
n screw
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ADJUSTING PEDALS AND TH7 VALVES ON  
MLT 740 H LSU Turbo

ADJUSTMENT PROCEDURE

A) TH7 AND BRAKE PEDAL

- Set the height of the brake pedal (without pedal cover) (Mark A) on the cab floor (without mat) (dimension 140
mm).

- Set the TH7 (Mark B) using screw C.
- Tighten the locknut (Mark D).
- Check the TH7 protection screw (Mark E) adjustment and locknut tightness (Mark F).
- Set the connecting rod (Mark G) in contact with the pedal support and adjust the master cylinder by turning the

button (Mark H).
- Tighten the locknut (Mark I).
- Adjust the brake pedal guard (Mark A) (3 to 4 mm play) using the connecting rod (Mark G) drive screw (Mark J).
- Tighten the locknut (Mark K).

B) TRANSMISSION CUT-OFF CONTACT

- Pedal at rest (contacting the TH7 screw Mark C)
- Adjust the position of the contactor (Mark L) so as to trigger the transmission cut-off when the pedal is 125 mm

above the cab floor (see diagram).
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