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1
1100 Series, 4 cylinder engines

General information 1

Introduction

This Workshop Manual has been written to provide assistance in the service and overhaul of Perkins 1100 
Series 4 cylinder engines. It should be used in conjunction with normal workshop practise and information 
contained in current service bulletins. Mention of certain accepted practices therefore, has been purposely 
omitted in order to avoid repetition. For overhaul procedures the assumption is made that the engine is 
removed from the application.

The engine conforms with USA (EPA/CARB) stage 2 and EEC stage 2 emissions legislation for agriculture, 
construction and industrial applications.

Most of the general information which is included in the relevant User’s Handbook has not been repeated in 
this workshop manual and the two publications should be used together.

Where the information applies only to certain engine types, this is indicated in the text.

The details of some operations will be different according to the type of fuel injection pump which is fitted. The 
specific pump type used can be found by reference to the manufacturer’s identification plate on the pump body 
but, generally, the type of pump fitted is as shown below: 

� Delphi - DP210 Series

� Bosch - VP 30

� Bosch - EPVE.

When reference is made to the "left" or "right" side of the engine, this is as seen from the flywheel end of the 
engine.

Special tools have been made available and a list of these is given in Chapter 16, Special tools. Reference to 
the relevant special tools is also made at the beginning of each operation.

POWERPART recommended consumable products are listed under "POWERPART recommended 
consumable products" on page 9. Reference to the relevant consumable products is also made at the 
beginning of each operation.

Data and dimensions are included in Chapter 2, Specifications.

Read and remember the "Safety precautions" on page 5. They are given for your protection and must be used 
at all times.

Danger is indicated in the text by two methods:

Warning! This indicates that there is a possible danger to the person.

Caution: This indicates that there is a possible danger to the engine.

Note: Is used where the information is important, but there is not a danger.
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2
1100 Series, 4 cylinder engines

Specifications 2

Basic engine data

Number of cylinders:

RE, RF, RG, RH, RJ, RK. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 4
Cylinder arrangement .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .In line
Cycle ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Four stroke
Direction of rotation . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Clockwise from the front

Induction system:

RE, RF. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Naturally aspirated
RG, RH  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Turbocharged
RJ, RK . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Turbocharged, charge cooled
Combustion system . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...Direct injection

Nominal bore:

RE, RF, RG, RH, RJ, RK. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... . 105 mm (4.133 in)
Stroke .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 127 mm (5.00 in)

Compression ratio:

RE, RF. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 19.3:1
RG, RH, RJ, RK... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 18.2:1

Cubic capacity:

RE, RF, RG, RH, RJ, RK. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..4,4 litres (268 in3)

Firing order:

RE, RF, RG, RH, RJ, RK. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1, 3, 4, 2

Valve tip clearances (cold):

Inlet.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 0,20 mm (0.008 in)
Exhaust ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 0,45 mm (0.018 in)

Lubricating oil pressure (1)

RE, RF, RG, RH, RJ, RK. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .300 kpa (43 lbf/in2) 3,0 kgf/cm2

(1) Minimum at maximum engine speed and normal engine temperature.
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1100 Series, 4 cylinder engines

With the crankshaft on mountings at the front and rear journals, the maximum run-out (total indicator reading) 
at the journals must not be more than shown below: 

Run-out must not be opposite. The difference in run-out between one journal and the next must not be more 
than 0,10 mm (0.004 in).

Run-out on the crankshaft pulley diameter, rear oil seal diameter and the rear flange diameter must not be 
more than 0,05 mm (0.002 in) total indicator reading.

Main bearings

Type. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...  Steel back with, tin/aluminium bearing material

Bearing width

All bearings.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 31,62/31,88 mm (1.244/1.255 in)

Bearing thickness at centre . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 2,083/2,089 mm (0.0820/0.823 in)

Bearing clearance

All bearings.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,057/0,117 mm (0.0022/0.0046 in)
Available undersize bearings... ... ... ... ... ... -0,25 mm (-0.010 in): -0,50 mm (-0.020 in); -0,75 mm (-0.030 in)

Crankshaft thrust washers

Type. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...Steel back bearing material
Position ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..Each side of centre main bearing

Thickness:

- Standard ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 2,26/2,31 mm (0.089/0.091 in)
- Oversize  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 2,45/2,50 mm (0.096/0.098 in)

Balancer unit

Number of teeth on gear of drive shaft  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 17
Backlash from gear of drive shaft to idler gear  ... ... ... ... ... ... ... ... ... ... ... 0,097/0,17 mm (0.0038/0.0066 in)
Diameter of bore for idler gear. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 37,197/37,212 mm (1.5431/1.5437 in)
Diameter of hub of idler gear ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 37,152/37,162 mm (1.4626/1.4630 in)
End-float of idler gear .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,12/0,27 mm (0.0047/0.0106 in)
Number of teeth on idler gear.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 44

Lubricating oil pump on the balancer

Type. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .Differential rotor, gear driven

Number of lobes:

- Inner rotor.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 4
- Outer rotor . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 5
Clearance of outer rotor to body.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,13/0,23 mm (0.005/0.009 in)
Clearance of inner rotor to outer rotor . ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,05/0,20 mm (0.0020/0.0079 in)

End clearance

- Inner rotor.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,032/0,125 mm (0.0013/0.0049 in)
- Outer rotor . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 0,032/0,125 mm (0.0013/0.0049 in)

Journal Maximum run-out

1 Mounting

2 0,08 mm (0.0031 in)

3 0,15 mm (0.0059 in)

4 0,08 mm (0.0031 in)

5 Mounting
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1100 Series, 4 cylinder engines

Specific torque values

The torque values below apply to components lubricated with a little clean engine oil before they are fitted.

Special torques for setscrews and nuts 

Description
Thread 

size
Torque

Nm lbf ft kgf m

Cylinder head assembly

Setscrew cylinder head See Operation 3-10

Torx screw, rocker shaft M8 35 26 3,5

Lock nut, rocker lever adjustment 3/8 UNF 27 20 2,7

Fastener, rocker cover M6 9 7 0,9

Setscrew, heatshield to cover M6 9 7 0,9

Setscrew, exhaust manifold to cylinder head M10 33 24 3,3

Piston and connecting rod assemblies

Setscrew, fracture split connecting rod See Operation 4-2

Crankshaft assembly

Setscrews, main bearings 5/8 UNF 245 180 25

Setscrew, crankshaft pulley 7/16 UNF 115 85 12

Allen screws, bridge piece to cylinder block M6 16 12 1,6

Torx screw, rear end oil seal housing M8 22 16 2,2

Setscrews, balancer to cylinder block M10 54 39 5,5

Timing case and drive assembly

Setscrew, camshaft gear M12 95 70 9,7

Setscrew, PTO blanking plate plastic M10 22 16 2,2

Setscrew, plastic oil filler M8 22 16 2,2
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1100 Series, 4 cylinder engines

Valve tip clearances

To check and to adjust Operation 3-7

The valve tip clearances are checked between the top of the valve stem and the rocker lever (A), with the 
engine cold. The correct clearance for intake valves is 0,20 mm (0.008 in) and 0,45 mm (0.018 in) for exhaust 
valves. The valve positions are shown at (B).

The sequence of valves from number 1 cylinder is shown in the table below.

Note: Number 1 cylinder is the furthest cylinder from the flywheel end of the engine.

1  Rotate the crankshaft in the normal direction of rotation until the intake valve (B7) of number 4 cylinder has 
just opened and the exhaust valve (B8) of the same cylinder has not closed completely. Check the clearances 
of the valves (B1 and B2) of number 1 cylinder and adjust them, if necessary.

Note: The correct torque for the locknut on the adjusting screws is 27 Nm (20 lbf ft) 2,8 kgf m.

2  Set the valves (B3 and B4) of number 2 cylinder as indicated above for number 4 cylinder. Then check / 
adjust the clearances of the valves (B5 and B6) of number 3 cylinder.

3  Set the valves (B1 and B2) of number 1 cylinder. Then check / adjust the clearances of the valves (B7 and 
B8) of number 4 cylinder.

4  Set the valves (B5 and B6) of number 3 cylinder. Then check / adjust the clearances of the valves (B3 and 
B4) of number 2 cylinder.

Note: After the valve tip clearances have been adjusted, lubricate the rocker assembly with clean engine oil. 
Apply particular attention to the rocker shaft bearing surfaces, valve tips, push rod sockets and the push rods 
so that the oil will drain to lubricate the cam followers.

Cylinder
and

Valve number

1 2 3 4

1 2 3 4 5 6 7 8

Valve
I = Intake

E = Exhaust
I E I E I E I E

R1181B

1 2 3 4 5 6 7 8

A R1180
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1100 Series, 4 cylinder engines

To inspect and to correct Operation 3-13

Special requirements 

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

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

3  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 relevant Data and dimensions for the "Intake 
and exhaust valves" on page 13. 

4  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 the valve seat insert must be renewed, see Operation 3-19. 

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

Cautions:
� Valves must not be lapped, as the special heat resistant layer on the face of the valve will be destroyed.

� If inlet valves are badly worn or damaged they must be replaced.

6  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.

7  Check that the load on the valve springs is correct at their fitted length, refer to the relevant Data and 
dimensions for the "Valve guides and valve springs" on page 16. Fit new valve springs at every complete 
engine overhaul.

Special tools

Description Part number Description Part number

Gauge, valve depth 21825496 Dial gauge for use with 21825496 21825617

R1287A
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4
1100 Series, 4 cylinder engines

Piston and connecting rod assemblies 4

General description

The pistons used in the 1100 Series 4 cylinder engines have a combustion chamber in the top of the piston. 
Piston (A) is for models RE, RF, and piston (B) is for models RG, RH, RJ, and RK. 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.

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. There are six length grades of connecting 
rods 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.

Continued

R1273A R1288B
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1100 Series, 4 cylinder engines

To assemble Operation 4-10

1  Clean the bore of the small end bush and lubricate it with clean engine lubricating oil.

2  Fit a new circlip in the circlip groove of one of the gudgeon pin bosses. Ensure that it fits correctly in the 
groove.

3  With the piston upside down, put the connecting rod in position with the forged mark (A1) on the same side 
as the recess in the gudgeon pin boss (A2). If the original piston is used, ensure that it is assembled to the 
correct connecting rod and is used in the original cylinder. 

Note: 1100 Series 4 cylinder engines have six connecting rod length grades controlled by the small end bush 
machining. If a new connecting rod is fitted, ensure that it is of the correct length grade, see Operation 4-11.

4  Lubricate the gudgeon pin bosses with clean engine lubricating oil and push in the gudgeon pin towards the 
circlip. If the gudgeon pin is a tight fit in the piston, heat the piston to 40/50 °C (100/120 °F) before the gudgeon 
pin is fitted.

5  Fit a new circlip in the groove in the other gudgeon pin boss. Ensure that it fits correctly in the groove.

6  Fit the piston rings, see Operation 4-8.

2

A A0086A

1
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1100 Series, 4 cylinder engines

5  Discard the plastic sleeve.

6  Rotate the rear end oil seal (D3) to align the holes in the rear end oil seal assembly with the holes in the 
cylinder block rear face and the cylinder block bridge piece.

7  Loosely fit the Torx screws (D5).

8  Place the seal alignment tool (D4), see page 82, onto the crankshaft palm and over the rear end oil seal 
housing to align the rear end oil seal to the crankshaft palm.

Notes:
� Ensure that the two rubber locating pins are correctly located into the cylinder block.

� Ensure that there is no distortion of the rubber dust lip and that is in full contact with crankshaft palm. If 
there is distortion, discard the seal and replace with a new seal.

9  Tighten setscrews 1, 2, 3, 4, 5, 6, 7, and 10 in the sequence shown in (E) to 22 Nm (16 lbf ft) 2,2 kgf m.

10  Remove the alignment tool and tighten the remaining Torx screws 8 and 9 in sequence (E) to 22 Nm 
 (16 lbf ft) 2,2 kgf m.

11  Fit the flywheel, see Operation 13-1 and the flywheel housing, see Operation 13-3.

12  Fit the drive components to the rear end of the engine.

D R1300

1
2 3 5

4

R1295E

1

3

2

6

54

78910
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1100 Series, 4 cylinder engines

9  Clean the bridge piece and the location areas for the bridge piece in the cylinder block. Use a straight edge 
(A2) to ensure that the bridge piece is in line with the rear face of the cylinder block. Tighten the bridge piece 
cap screws (A1) to 16 Nm (12 lbf ft) 1,6 kgf m.

Note: The maximum protrusion for the bridge piece (C2) to the cylinder block (C1) is 0/-0,075 mm 
 (0/-0.0029 in) (C3).

10  When the bridge piece is in position, inject POWERPART Silicone adhesive into the groove (B2) at each 
end of the bridge piece. Continue to inject adhesive until the groove is completely full and the adhesive leaves 
the lower groove (B1) at the front and rear of the bridge piece.

Continued

1
2

B A0110

C R1243

3

1

2

R-1307A
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6
1100 Series, 4 cylinder engines

Timing case and drive assembly 6

General description

The timing case is made of either aluminium or cast iron.

The cast iron timing case is used to mount two power take-off units.

The timing gears are made of steel. There are two different types of steel camshaft gear and upper idler gear. 
One for heavy duty and one for light duty. A power take-off is available on either the left hand side, or the right 
hand side or on both sides of the timing case. Some engines have an idler gear with a roller bearing.

The drive from the crankshaft gear passes through an idler gear to the camshaft gear and to the gear of the 
fuel injection pump. The drive from the crankshaft gear also passes through a lower idler gear to the gear of 
the lubricating oil pump. The coolant pump is driven by the gear of the fuel injection pump. The camshaft and 
the fuel injection pump run at half the speed of the crankshaft.

In (A) the electronic fuel pump gear is fitted. In (B) the mechanical fuel pump gear is fitted.

The timing case contains the front oil seal. 

R1341/1A R1341/5B
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1100 Series, 4 cylinder engines

To fit Operation 6-8

Special requirements 

Cautions:
� The hub assembly must be aligned correctly to the plate (B2) and the cylinder block to allow the gear to be 

lubricated.

� The marked teeth (A2) on the idler gear must be assembled to the hub so that they face to the front.

� The marked teeth (A2) on the idler gear must not be used as timing marks. 

� The engine is pin timed at TDC, do not use the pins as a locking device when repairs are carried out on the 
engine.

Note: To fit the heavy duty idler gear assembly the plate (B2) is fitted as part of the gear assembly. The plate 
will be marked with the word TOP, ensure this is facing the front of the engine this is to allow the gear assembly 
to be fitted correctly. To assemble the heavy duty idler gear, see Operation 6-11.

1  Clean and check the hub and gear for damage, renew if necessary.

2  Check the engine timing, see Operation 8-1.

Continued

Special tools

Description Part number Description Part number

Crankshaft timing pin 27610211
Fuel pump timing pin 27610032

Camshaft timing pin 27610212

R1387/1B

1

2

3

R1495A

1

2
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1100 Series, 4 cylinder engines

Timing case

To remove Operation 6-16

Special requirements 

Note: It is not necessary to remove the alternator, if the belts and the link setscrew are removed. The alternator 
can be rotated away from the timing case.

1  Drain the lubricating oil and coolant.

2  Remove the fan drive, see Operation 12-9.

3  If not previously removed, remove the crankshaft pulley, see Operation 5-1.

4  If required remove the alternator, see Operation 14-4.

5  Remove the lubricating oil sump, see Operation 10-4.

6  Remove the fuel injection pump: 

� For Bosch fuel injection pumps, see Operation 11-9 or Operation 11-11.

� For the Delphi DP210 fuel injection pump, see Operation 11-13.

7  Remove the coolant by-pass, see Operation 12-13.

8  Remove the PTO, if fitted see Operation 15-2.

9  Remove the crankshaft timing pin and the camshaft timing pin.

10  Remove the camshaft gear, see Operation 6-12.

11  Remove the timing case oil seal if a new oil seal is to be fitted, see Operation 6-13.

12  Remove the internal setscrews (A1) and the outer setscrews (A2) of the timing case.

13  Remove the timing case from the cylinder block. Remove the upper joint (B1) from the timing case, and 
the lower joint from the cylinder block.

14  Discard all old joints.

Special tools

Description Part number Description Part number

Crankshaft timing pin 27610211
Fuel pump timing pin 27610032

Camshaft timing pin 27610212

.

R1501/2A

1

2

R1515B

1
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1100 Series, 4 cylinder engines

To assemble Operation 7-2

Special requirements 

1  Clean thoroughly the new cylinder block. Ensure that all the oil passages are clean and free from debris.

2  Remove the threaded plugs from the old cylinder block and clean the threads. Seal the threads with 
POWERPART Threadlock and nutlock, and fit the threaded plugs into the new cylinder block.

3  Fit the piston cooling jets, see Operation 4-15.

4  Fit the crankshaft, see Operation 5-11. Do not fit the lubrication oil sump at this time.

5  Fit the piston and connecting rod assemblies, see Operation 4-5.

6  Fit the camshaft, see Operation 6-20.

7  Fit the lubricating oil filter housing, see Operation 10-3.

8  Fit the lubricating oil cooler, see Operation 12-11.

9  Fit the ECM, if removed, see Operation 14-13, the wiring harness, and the speed and timing sensor, if 
removed, see Operation 14-16.

10  Fit the VLPM, if removed, see Operation 14-14.

11  Install the engine into the vehicle or machine.

12  Fill the cooling system.

13  Fill the lubricating oil sump to the correct level with an approved lubricating oil.

14  Eliminate air from the fuel system, see Operation 11-8.

Consumable products

Description Part number

POWERPART Threadlock and nutlock 21820117
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1100 Series, 4 cylinder engines

To check the timing of the Delphi DP210 fuel injection pump Operation 8-5

Caution: The fuel pump timing of the Delphi DP210 fuel injection pump most not be checked or adjusted. If 
the fuel pump timing is lost, the pump must be removed and sent to your nearest Perkins Dealer/Distributor to 
be reset.

Note: To remove the Delphi DP210 fuel injection pump, see Operation 11-13.
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1100 Series, 4 cylinder engines

List of possible causes

1  Element of the air filter dirty.

2  Restricted crankcase breather.

3  Element of the air filter not fitted, or not sealing correctly. Loose connection to turbocharger.

4  Internal distortion or restriction in pipe from air filter to turbocharger.

5  Damaged/restricted crossover pipe, turbocharger to intake manifold.

6  Restriction between air filter and turbocharger.

7  Restriction in exhaust system.

8  Turbocharger loose or clamps/setscrews loose.

9  Intake manifold crossover pipe has cracks, is loose, or has flange distortion.

10  Exhaust manifold has cracks, is loose, or has flange distortion. 

11  Restricted exhaust system.

12  Delay of lubricating oil to turbocharger at engine start.

13  Insufficient lubrication.

14  Dirty lubricating oil.

15  Incorrect lubricating oil.

16  Restricted lubricating oil supply pipe.

17  Restricted lubricating oil drain pipe.

18  Turbine housing damaged or restricted.

19  Leakage from turbocharger seals.

20  Worn turbocharger bearings.

21  Excessive dirt in compressor housing.

22  Excessive carbon behind turbine rotor.

23  Engine speed raised too rapidly at initial start.

24  Insufficient engine idle period.

25  Faulty fuel injection pump.

26  Worn or damaged atomisers.

27  Valves burned.

28  Worn piston rings.

29  Lubricating oil leakage from supply pipe.

30  Excessive preservation fluid (on initial engine start).

31  Excessive engine idle period.

32  Restriction in turbocharger bearing housing.

33  Restriction in lubricating oil filter.

34  Wet type air cleaner: Restricted, dirty element, viscosity of oil too low/high.

35  Waste-gate actuator faulty or damaged.

36  Waste-gate valve not free.

37  Engine stopped too soon from high load.

38  Insufficient lubricating oil.
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Filter head

To remove and to fit Operation 10-3

Special requirements 

To remove

Caution: If a balancer is fitted, the oil filter head must only be mounted on the left hand of the engine.

1  Put a tray under the filter head to contain spilt lubricating oil.

2  Remove the filter canister, see Operation 10-1 or Operation 10-2.

3  Remove the setscrews and remove the filter head (A2) (B2) from the cylinder block. Discard the joint (A1) 
(B1).

4  Clean the joint face (A1) (B1) of the filter head and the cylinder block.

To fit

1  Ensure that all joint surfaces are clean and free from damage.

2  Fit a new joint to the filter head, the joint is fitted dry.

Note: The setscrews for securing the filter head have a sealant (MEAS) applied by the manufacturer to the 
first 13,0 mm (0.50 in) of the threads. If the setscrews are used again, the sealant must be removed from the 
male and female threads and POWERPART Threadlock and nutlock applied to the first 13,0 mm (0.50 in) of 
the setscrew threads.

3  Fit the filter head to the cylinder block. Gradually and evenly tighten the setscrews.

4  Fit the new filter canisters, see Operation 10-1 or Operation 10-2.

Consumable products

Description Part number

POWERPART Threadlock and nutlock 21820117

R1528A

2

1

R1547B

1 2
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To remove and to fit the relief valve of the lubricating oil pump Operation 10-13

Caution: Do not change the operation pressure of the relief valve by a method other than the installation of 
new components.

To remove

1  Remove the plug which fastens the relief valve (A1), and remove the spring and valve (B).

To fit

1  Ensure the relief valve is clean.

2  Place the valve spring and relief valve into the lubricating oil pump.

3  Tighten the plug for the relief valve (A1) to 22 Nm (16 lbf ft) 2,2 kgf m.

To inspect the relief valve of the lubricating oil pump/balancer Operation 10-14

Caution: Do not change the operation pressure of the relief valve by a method other than the installation of 
new components.

1  Check the spring for wear and other damage and, if possible, check the load necessary to compress the 
spring to its fitted length, refer to the Data and dimensions for "Oil pressure relief valve (oil pump)" on page 25 
or "Oil pressure relief valve (balancer)" on page 25.

2  Check the plunger for wear and other damage and ensure that it slides easily in the bore of the relief valve.

3  Check the body and the end plug for wear and other damage.

4  Renew worn or damaged components.

R1566A

1

R1567B
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To fit Operation 11-4

1  Put the new seat washer (A2) into the seat recess in the cylinder head.

2  Ensure that the atomiser seal (A1) is not damaged. Apply a small amount of clean engine oil to the seal.

Caution: The atomiser must be fitted so that the two leak-off connections (B2) point away from the cylinder 
head towards the intake manifold.

3  Place the atomiser (B1) into the recess in the cylinder head. 

4  Fit the clamp (B4), tighten the setscrew (B3) for the clamp to 27 Nm (20 lbf ft) 2,8 kgf m.

Caution: Do not tighten the union nuts of the high-pressure pipes to more than the recommended torque 
value. 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.

5  Remove the plastic cap and fit the high-pressure fuel pipe. Tighten the union nuts to 27 Nm (20 lbf ft) 
 2,8 kgf m.

6  If removed earlier, fit the high pressure fuel pipe clamps.

7  Fit the fuel leak-off pipes to the connectors (B2).

8  Operate the engine and check for leakage of fuel and that there is no air in the system.

9  Stop the engine. Refit the atomiser cover and tighten the setscrews, see Operation 3-1.

R1178/1B

21

3

4

R1177/2A

1

2
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Bosch EVPE fuel injection pump

General description

Caution: A new fuel injection pump will be supplied with the pump shaft in the locked position. The drive shaft 
of the pump must not be turned without the spacer (B2) in position under the locking screw (B1). 

Bosch EPVE fuel injection pumps have a drive gear fastened to the shaft of the pump.

An ‘O’ ring (A3) is fitted into a groove in the pump flange. This ‘O’ ring is fitted instead of a joint between the 
pump flange and the timing case.

R1349/1B

1
2

3

R1541A
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Cooling system 12

General description

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

The coolant pump is gear driven by the fuel injection pump gear.

An integral oil cooler, if fitted, has an aluminium cover with a five or seven plate element. The oil cooler has no 
external pipes and is fitted to the left side of the cylinder block.

From the pump, the coolant passes through a passage in the timing case to the coolant jacket in the top left 
side 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.

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.
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Caution: Do not lubricate the coolant seal (B4). The coolant seal must not be contaminated with oil or grease. 
If the coolant seal is held by hand, it should be held by the edge of the outside flange. 

A tool (C) can be manufactured to press the new seal into position. The tool should be made of a suitable 
material to the dimensions shown below: 

7  Turn the pump over onto the gear end and with the widest end of the coolant seal towards the oil seal, push 
the seal onto the shaft until it is in contact with the coolant seal counterbore. Ensure that the seal is square 
with the bore and with a suitable adaptor press the seal into the counterbore, until the outer flange is in contact 
with the pump body. Continue to apply force for approximately ten seconds to ensure that the seal remains in 
position.

8  Press the impeller onto the shaft so that it is level with the top of the drive shaft.

9  Fit a new cover joint and fit the cover. Fit the setscrews and tighten to 22 Nm (16 lbf ft) 2,2 kgf m.

A 54,0 mm (2.125 in) E 44,0 mm (1.732 in)

B 6,0 mm (0.236 in) F 18,00 mm (0.708 in)

C 10,0 mm (0.393 in) G 54,00 mm (2.125 in)

D 48,0 mm (1.889 in)

1

2

3

1110
9

8

7

6

4

B R1552

R1560C

A

B

C

D

E

F

G
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Electrical equipment 14

General

Caution: Many of the operations in this chapter should be done only by a person who has had training to ‘Level 
2’, in ‘1100 Series Electronic Engine Diagnostics’, or greater.

Note: It may be necessary to refer to the TIPSS EST User Manual for more details.

Alternators

General description

The Denso A115i 12 volt and the A127i 12 volt and 24 volt alternators are driven from the crankshaft pulley by 
double belts. The diodes, resistors and the brushes are fitted inside a cover to protect them against dirt and 
moisture. Fans are included within the alternator casing to cool and protect the alternator.

These alternators have solid state regulators fitted within the rear cover. The regulators are sealed and repair 
is not possible.

For any repairs to the alternator consult your nearest Perkins Dealer/Distributor. 

Cautions:
� Do not disconnect the battery while the engine is in operation. This will cause a voltage surge in the 

alternator charge system which will immediately cause damage to the diodes or to the transistors.

� Do not disconnect an electrical wire before the engine is stopped and all electrical switches are in the “off” 
position.

� Do not cause a short circuit by the connection of electrical wires to the wrong terminals. The correct 
electrical wire must be connected to the correct terminal. A short circuit or wrong connection, which gives 
reverse polarity, will immediately cause permanent damage to the diodes and to the transistors.

� Do not connect a battery into the system until it has been checked for the correct polarity and voltage.

� Do not check for current flow with a spark contact as damage can be caused to the transistors.



   

 14

Workshop Manual, TPD 1487E, Issue 1 231

1100 Series, 4 cylinder engines

To check the glow plugs’ power supply continuity Operation 14-11

1  Disconnect the glow plugs’ power supply cable and the bus-bar.

2  Apply one probe of a multi-meter, that can check continuity, to the terminal of the glow plug and apply the 
other probe to a suitable earth. If the continuity is correct the multi-meter will give an audible signal. If there is 
no audible signal, renew the glow plug. Repeat this check for all of the glow plugs.

Note: If a multi-meter is not available the following procedure can be used.

1  Connect a 12V test lamp between the positive terminal of the battery and earth to check that the lamp will 
light.

2  Connect the test lamp between the terminal of the glow plug, that is furthest away from the power supply, 
and earth.

3  Operate the control switch, the test lamp should be illuminated if the power supply is correct.

4  Disconnect the cables at each glow plug.

5  Connect the test lamp to the positive terminal of the battery and to the terminal of a glow plug. The lamp will 
be illuminated if the continuity is correct. If the test lamp is not illuminated, renew the glow plug.

6  When all of the glow plugs have been checked, connect the bus-bar to the glow plugs and reconnect the 
power supply cable.
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To fit

1  Ensure that the threads of the sensor, and the threads in the oil filter head (D1) or the intake manifold, are 
clean and free from damage.

2  Fit a new ‘O’ ring (F1 or F2) to the sensor.

Note: The ‘O’ ring for the intake manifold pressure sensor is yellow. The ‘O’ ring for the oil pressure sensor is 
brown. (Temperature sensor ‘O’ rings are black).

Caution: Do not use air operated tools to fit pressure sensors as these may damage the sensor.

3  Fit the sensor to the oil filter head (D1) or the intake manifold (E2), tighten the oil pressure sensor to 10 Nm 
(7 lbf ft) 1,0 kgf m and the intake manifold pressure sensor to 20 Nm (15 lbf ft) 2,1 kgf m.

4  Check that the connector seal is in place, that it is clean and is not damaged. Renew the seal if it is damaged, 
see Operation 14-19.

5  Carefully fit the electrical connector to the sensor to ensure that the connector pins are not bent during this 
operation.

6  Lightly pull the harness connector to ensure that it is locked to the sensor connector.

R1356F

1

2

R1380E

1

2

R1379D

1
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1100 Series, 4 cylinder engines

Auxiliary equipment 15

General description

The power take-off (PTO) adaptor provides a means to use the engine power to operate auxiliary equipment.

The idler gear drives the splined shaft of the adaptor.
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27610226 Thermostat fitting and removal tool.
Reference number.

27610212 Camshaft gear timing pin.
Reference number.

27610211 Crankshaft timing pin.
Reference number.

27610032 Bosch VP30 fuel injection pump timing pin.
Reference number.

27610230 Three legged puller.
Reference number.

UKMK0662 Wiring harness repair kit

Part number Description Illustration

MANITOU
702 701

MANITOU
702 702

MANITOU
702 703

MANITOU
702 704

MANITOU
702 705
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MAINTENANCE AND LUBRICANT - MANUTENZIONE E LUBRIFICANTI - WARTUNG UND SCHMIERSTOFFE
MANTENIMIENTO Y LUBRICANTES - ENTRETIEN ET LUBRIFIANTS

D1240009

2

1

MFG. BY CLARK-HURTH COMPONENTS S.P.A.
38062 Arco (Trento)

MADE IN ITALY

D1240011

3

21

OPERATION
OPERAZIONE
ARBEITSVORGANG
OPERACION
OPERATION

FREQUENCY
PERIODICITAÁ
ZEITABSTAND
FRECUENCIA
PERIODICITE

LUBRICANTS
LUBRIFICANTI
SCHMIERSTOFFE
LUBRICANTES
LUBRIFIANTS

. Check levels:

. Controllo livelli:

. OÈ lstandkontrolle:

. Control niveles:

. ControÃ le niveaux:

monthly
mensile
monatlich
cada mes
mensuel

SAE85W90 API GL3
. Oil change:
. Cambio olio:
. OÈ lwechsel:
. Cambio aceite:
. Vidange huile:

every 1000 hours ]
ogni 1000 ore
alle 1000 Std.
cada 1000 horas
toutes les 1000 hours

] Initially after 100 working hours - Inizialmente dopo 100 ore di lavoro - Erstmals nach 100 Betriebstunden - Al principio, despueÂs de
100 horas de trabajo - Initialement apreÁs 100 heures de travail

Oil fill and level plug
Tappo carico e livello olio
OÈ leinfuÈll- und OÈ lstandschraube
TapoÂn de relleno y nivel aceite
Bouchon de remplissage et jauge d'huile

Oil drain plug
Tappo scarico olio
OÈ leinfuÈll- und OÈ lablaûschraube
TapoÂn de vaciado nivel aceite
Bouchon de vidage huile

1 2

Type and model unit
Tipo e modello gruppo
Type und modell Antriebes
Tipo y modelo unidad
Type et modeÂle de ensemble

Serial number
Numero di serie
Seriennummer
NuÂmero de serie
Numero de serie

Lubrificant
Lubrificante
Schmieroel
Lubricante
Lubrificant

1 2 3



   

Remove screws from the motion input cover. Disjoin the motion entrance cover.

Remove the nut from the flange. Remove the O-ring and pull out the flange.

Remove screws from the cover.

GB GB

GB GB

GB GB

a b

c d

fe

16

DISASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR 357- SMONTAGGIO GRUPPO RIDUTTORE 357 AFFLANGIATO - DIREKT GEFLANSCHTER
REDUZIERER 357 ZERLEGEN - DESMONTAJE GRUPO REDUCTOR 357 CON BRIDA - DEMONTAGE DU GROUPE REDUCTEUR BRIDE 357

F1240084 F1240085

F1240086 F1240087

F1240088



   

Pull out the sealing ring of the cover. Re-insert a new sealing ring.

Pull out the sealing ring from the motion input cover. Remove the bearing from the cover of the reduction unit.

GB GB

GB GB

GB GB

a b

c d

fe

26

DISASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR 357- SMONTAGGIO GRUPPO RIDUTTORE 357 AFFLANGIATO - DIREKT GEFLANSCHTER
REDUZIERER 357 ZERLEGEN - DESMONTAJE GRUPO REDUCTOR 357 CON BRIDA - DEMONTAGE DU GROUPE REDUCTEUR BRIDE 357

F1240111 F1240112

F1240113 F1240114



   

Re-fit the reduction unit onto the axle by spreading LOCTITE 510
on the planes.

Fasten the support planes (turn flange to assist assembly).

Insert screws by applying LOCTITE 510. Screw down by placing the reduction unit in a vertical position in
relation to the axis.

Tighten screws using a torque wrench setting of 49±51 Nm. Extract screws and remove the temporarily assembled cover.

GB GB

GB GB

GB GB

a b

c d

fe

36

ASSEMBLY OF DIRECTLY FLANGED REDUCTION GEAR 357 - ASSEMBLAGGIO GRUPPO RIDUTTORE 357 AFFLANGIATO - DIREKT GEFLANSCHTER

REDUZIERER 357 MONTIEREN - MONTAJE GRUPO REDUCTOR 357 CON BRIDA - ASSEMBLAGE DU GROUPE REDUCTEUR BRIDE 357

F1240129 F1240130

F1240131 F1240132

F1240133 F1240134
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der Montage muÈssen die RaÈnder der Dichtringe geschmiert
werden. Wenn beim Kegelradpaar ein Zahnrad ausgewechselt
werden muû, muû auch das andere Zahnrad ausgewechselt
werden. Bei der Montage muÈssen die vorgeschriebenen
Spiele, Vorspannungen und Drehmomente strengstens ein-
gehalten werden.

GUÈLTIGKEIT: Das Handbuch gibt an zu welchen Kennummern
die Einheiten gehoÈ ren. Der Einfachheit halber sind die
AngehoÈrigkeiten folgendermaûen aufgefuÈhrt:

= bis Kennummer

= ab Kennummer

Wenn keine AngehoÈrigkeit angegeben ist, verstehen sich die
Arbeiten zur Zerlegung und Montage fuÈ r alle AusfuÈhrungen
guÈ ltig.

SPEZIFISCHE WERKZEUGE UND ERSATZTEILE: die Zeich-
nungen der fuÈr Wartungsarbeiten erforderlichen spezifischen
Werkzeuge, sind am Ende des Handbuchs aufgefuÈhrt; Ersatz-
teile koÈnnen beim Fahrzeughersteller oder direkt bei der
Kundendienststelle oder bei einem zugelassenen HaÈndler der
SPICER CLARK-HURTH bezogen werden.

El rendimiento y la duracioÂn de los oÂrganos
mecaÂnicos depende, ademaÂs que del constante y
correcto mantenimiento, tambieÂn de la interven-

cioÂn inmediata en caso de averõÂas o anomalõÂas.
Al proponer este manual, ha sido considerada la suposicioÂn de
una revisioÂn general del grupo, pero es el mecaÂnico quien tiene
que valorar la necesidad de montar cada uno de los
componentes en caso de reparacioÂn. El manual es una guõÂa
raÂpida y segura que permite intervenciones precisas por medio
de fotografõÂas y de planos que muestran las distintas fases de
las operaciones. A continuacioÂn figuran todas las informacio-
nes y advertencias necesarias para ejecutar un montaje
correcto, para las comprobaciones y el montaje de cada uno
de los componentes. Para remover el puente diferencial del
vehõÂculo hay que consultar los manuales de los fabricantes del
vehõÂculo. En la descripcioÂn de las operaciones siguientes se
supone que el puente ya ha sido sacado del vahõÂculo.

IMPORTANTE: Para facilitar el trabajo salvaguardando al
mismo tiempo las superficies mecanizadas y la seguridad de
los operadores, se aconseja que se usen equipos y herra-
mientas adecuados como caballetes y bancos de soporte,
martillos de plaÂstico o de cobre, palancas adecuadas,
extractores y llaves especõÂficas.
Antes de desmontar las partes y descargar el aceite, es
conveniente que se haga una limpieza minuciosa del puente
sacando las incrustaciones y acumulaciones de grasa.

INTRODUCCION: Todos los oÂrganos mecaÂnicos desmontados
tienen que ser limpiados minuciosamente con productos
adecuados y restaurados o sustituidos en el caso de que
presenten danÄos, desgaste, rajaduras, agarrotamientos, etc.
En particular, comprobar la integridad de todas las partes en
movimiento (cojinetes, engranajes, par coÂnico, ejes) y de
estanqueidad (anillos OR, detenedor de aceite) sujetas a
mayores solicitaciones y desgaste.
Se aconseja, de todas formas, que se sustituyan los oÂrganos
de estanqueidad cada vez que se ejecute la revisioÂn o
reparacioÂn de los componentes.
Al volver a montar, los segmentos de compresioÂn tienen que
estar lubricados en los bordes de estanqueidad. En el caso del
par coÂnico, la sustitucioÂn de uno de sus engranajes comporta
tambieÂn la sustitucioÂn del otro. Al montar hay que tener en
cuenta escrupulosamente los juegos, las precargas y los pares
descriptos.

VALIDEZ: El manual suministra la validez de los grupos en
forma de matrõÂcula. Para poder tener una interpretacioÂn
correcta, la validez estaÂ indicada:

= hasta la matrõÂcula

= desde la matrõÂcula en adelante

Si no ha sido indicada validez, las operacioÂn de desmontaje y
montaje son comunes a todas las versiones.

HERRAMIENTAS ESPECIFICAS Y RECAMBIOS: Los planos
de las herramientas especificas necesarias para la ejecucioÂn
de las intervenciones de mantenimiento figuran al final del
manual; los recambios se pueden pedir al fabricante de la
maÂquina o directamente al Service Center o a Distribuidores
autorizados de SPICER CLARK-HURTH.

ESP

Le rendement et la continuiteÂ des organes meÂca-
niques deÂpendent, non seulement d'une mainte-
nance correcte et constante, mais eÂgalement de la

rapiditeÂ d'intervention en cas de pannes ou d'anomalies. En
vous proposant ce manuel, on envisage l'hypotheÁse d'une
reÂvision geÂneÂ rale du groupe, mais c'est au meÂcanicien
d'eÂvaluer la neÂcessiteÂ de monter ou non chacun des
composants en cas de reÂparation. Le manuel est un guide
rapide et suÃr consentant des interventions preÂcises, au travers
de photographies et de dessins prospectifs qui illustrent les
diffeÂrentes phases des opeÂrations. Ensuite, sont reporteÂes
toutes les informations et preÂcautions neÂcessaires pour un
deÂmontage correct et les veÂrifications et assemblage de
chaque composant. En ce qui concerne le deÂplacement du
pont d'eÂ tai du veÂhicule, il est neÂcessaire consulter les manuels
fournis par le constructeur du veÂhicule. En deÂcrivant les
opeÂrations suivantes, on preÂsume que le pont ait deÂjaÁ eÂ teÂ
enleveÂ du veÂhicule.

IMPORTANT: Pour faciliter le travail en sauvegardant en
meÃme temps les surfaces usineÂes et la seÂcuriteÂ des opeÂra-
teurs, il est preÂconiseÂ d'utiliser des installations approprieÂes
telles que des eÂtais ou banc de support, maillets en plastique
ou cuivre, leviers approprieÂs, extracteurs et cleÂs speÂcifiques.
Avant de proceÂder au deÂmontage des parties et vidanger
l'huile, il vaut mieux nettoyer soigneusement le pont, en
enlevant incrustations et blocs de gras.

PRELIMINAIRE: Tous les organes meÂcaniques deÂmonteÂs
doivent eÃtre soigneusement nettoyeÂs aÁ l'aide de produits
approprieÂs et reÂpareÂs ou remplaceÂs dans le cas ouÁ ils seraient
abõÃmeÂs, useÂs, feÃ leÂs, grippeÂs, etc. VeÂrifier, l'inteÂgriteÂ , en
particulier, de toutes les parties en mouvement (paliers,
engrenages, couple conique, arbres) et l'eÂ tancheÂ iteÂ des
bagues (bagues OR, parahuile), qui sont sujettes aÁ plus de
sollicitations et aÁ l'usure. Il est preÂconiseÂ, de toute facËon, de
substituer les organes d'eÂtancheÂiteÂ , chaque fois que l'on
effectue une reÂvision ou une reÂparation des composants. Au
moment du montage, les bagues d'eÂtancheÂ iteÂ doivent eÃtre
lubrifieÂes sur les bords eÂtanches. Dans le cas du couple
conique, la substitution de l'un de ses engrenages comporte
eÂgalement la substitution de l'autre. En phase de montage, il
faut respecter scrupuleusement les jeux, les preÂcharges et les
couples prescrits.

VALIDITE: Le manuel fournit la validiteÂ des groupes sous
forme de matricule. Pour une meilleure interpreÂtation, les
validiteÂs sont indiqueÂes comme:

= jusqu'aÁ l'immatriculation

= aÁ partir de l'immatriculation et apreÁs

Si les validiteÂs ne sont pas indiqueÂes, les opeÂrations de
deÂmontage et d'assemblage sont pareilles dans toutes les
versions.

INSTALLATIONS SPECIFIQUES ET PIECES DETACHEES:
Les dessins des installations speÂcifiques neÂcessaires pour
effectuer des interventions d'entretien sont reporteÂes aÁ la fin du
manuel, les pieÁces deÂtacheÂes peuvent eÃtre commandeÂes au
constructeur de la machine ou directement aux Centres de
Services, ou Distributeurs agreÂeÂs de la SocieÂ teÂ SPICER
CLARK-HURTH.
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Rimuovere le viti di fissaggio del riduttore.

Reduziererbefestigungsschrauben abschrauben.

Remover los tornillos de fijacioÂn de reductor.

Enlever les vis de fixation du reÂducteur.

Staccare il riduttore completo dal ponte e posizionarlo
su un banco.

Den gesamten Reduzierer von der Triebachse neh-
men und einen Tisch legen.

Desprender el reductor completo del puente y posi-
cionarlo en un banco.

DeÂtacher le reÂducteur tout entier du pont et le mettre
sur le banc.

Rimuovere il tappo di chiusura con rosetta oppure il
rilevatore di giri.

Stopfen mit Unterlegscheibe oder Drehzahlmesser
entfernen.

Remover el tapoÂn de cierre con la roseta o bien el
detector de revoluciones.

Enlever le bouchon de verrouillage aÁ rondelle ou bien
le compteur de tours.

Rimuovere l'interruttore di posizione marcia inserita
con anello OR e rosetta.

Schalter fuÈ r die Position der Gangschaltung mit O-
Ring und Unterlegscheibe entfernen.

Remover el interruptor de posicioÂn de marcha em-
bragada con el anillo OR y la roseta.

Enlever l'interrupteur de la position vitesses incorporeÂ
avec la bague OR et la rondelle.

Rimuovere la vite, la molla ed il puntalino di posizione
marcia e folle (versione meccanica).

Schraube, Feder und Stift fuÈ r die Position der Gangs-
chaltung und des Leerlaufs entfernen (mechanische
AusfuÈhrung).

Remover el tornillo, el muelle y el pasador de posicioÂn
de marcha y punto neutro (versioÂn mecaÂnica).

Enlever la vis, le ressort et la buteÂe de position
vitesses et point mort (modeÁ le meÂcanique).

Rimuovere la vite, la molla e la sfera di posizone folle
(versione idraulica).

Schraube, Feder und Kugel fuÈ r die Position des
Leerlaufs entfernen (hydraulische AusfuÈhrung).

Remover el tornillo, el muelle y la bola de posicioÂn de
punto neutro (versioÂn hidraÂulica).

Enlever la vis, le ressort et la spheÁre de position point
mort (modeÁ le hydraulique).
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Smontaggio dell'albero di uscita completo.

Ganze Ausgangswelle abmontieren.

Desmontaje del eje de salida completo.

DeÂmontage complet de l'arbre de sortie.

Disposizione progressiva dei particolari montati su
albero di uscita.

Reihenfolge der auf der Ausgangswelle montierten
Einzelteile.

DisposicioÂn progresiva de las piezas montadas en el
eje de salida.

Mise en place progressive des pieÁces monteÂes sur
l'arbre de sortie.

Assemblaggio dell'albero di uscita.

Zusammenbau der Ausgangswelle.

Montaje del eje de salida.

Assemblage de l'arbre de sortie.

Rimuovere l'albero di entrata.
(Nel caso di sostituzione, viene fornito premontato).

Eingangswelle entfernen.
(Bei Ersatz, wird sie schon montiert geliefert).

Remover el eje de entrada.
(En el caso de sustitucioÂn, se entrega ya premontado).

DeÂplacer l'arbre d'entreÂe.
(En cas de substitution, il est fourni preÂmonteÂ).

Estrarre l'anello di tenuta.

Dichtungsring herausziehen.

Extraer el segmento de compresioÂn.

Extraire la bague d'eÂtancheÂ iteÂ .

Reinserire il nuovo anello di tenuta.

Den neuen Dichtungsring einsetzen.

Volver a insertar el segmento de compresioÂn.

Introduire la bague d'eÂtancheÂ iteÂ neuve.
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Serrare le viti con una coppia di serraggio di
49v51 Nm.
Attenzione: serrare con il metodo incrociato.

Schrauben mit einem Anziehdrehmoment zu
49v51 Nm anziehen.
Achtung: Schrauben abwechselnd im Kreuz anziehen.

Apretar los tornillos a un par de torsioÂn de
49v51 Nm.
Cuidado: apretar con el meÂtodo cruzado.

Serrer les vis aÁ un couple de serrage de
49v51 Nm.
Attention: serrer avec la meÂthode croiseÂe.

Ingrassare i componenti e reinserire il puntalino, la
molla, la vite (versione meccanica). Serrare con una
coppia di serraggio max. di 80v100 Nm.

Einzelteile schmieren und Stift, Feder und Schraube
einsetzen (mechanische AusfuÈhrung). Mit einem An-
ziehdrehmoment zu max. 80v100 Nm anziehen.

Engrasar los componentes y volver a insertar el
pasador, el muelle, el tornillo (versioÂn mecaÂnica).
Apretar a un par de torsioÂn maÂx. dei 80v100 Nm.

Graisser les composants et reÂ inseÂrer la buteÂe, le
ressort, la vis (modeÁ le meÂcanique).
Serrer aÁ un couple de serrage max. de 80(100 Nm.

Ingrassare i componenti e reinserire la sfera, la molla e
la vite (versione idraulica).
Serrare con una coppia max. di 80v100 Nm.

Einzelteile schmieren und Kugel, Feder und Schraube
einsetzen (hydraulische AusfuÈhrung). Mit einem An-
ziehdrehmoment zu 80v100 Nm anziehen.

Engrasar los componentes y volver a colocar la bola,
el muelle y el tornillos (versioÂn hidraÂulica).
Apretar a un par maÂx. dei 80v100 Nm.

Graisser les composants et reÂ inseÂrer la spheÁre, le
ressort et la vis (modeÁ le hydraulique).
Serrer aÁ un couple max. de 80v100 Nm.

Montare l'interruttore di posizione marcia inserita con
rosetta e anello OR.
Serrare con una coppia di serraggio max. di 54,2 Nm.

Schalter fuÈ r die Position der Gangschaltung mit
Unterlegscheibe und O-Ring montieren. Mit einem
Anziehdrehmoment zu max. 54,2 Nm anziehen.

Montar el interruptor de posicioÂn marcha embragada
con roseta y anillo OR.
Apretar a un par de torsioÂn maÂx. de 54,2 Nm.

Monter l'interrupteur de position de vitesses incorporeÂ
avec la rondelle et la bague OR.
Serrer aÁ un couple de serrage max. de 54,2 Nm.

Montare tappo di chiusura con rosetta e rilevatore di
giri. Serrare con una coppia max. di 25 Nm.

Stopfen mit Unterlegscheibe und Drehzahlmesser
montieren. Mit einem Anziehdrehmoment zu max. 25
Nm anziehen.

Montar el tapoÂn de cierre con la roseta y el detector de
revoluciones. Apretar a un par maÂx. de 25 Nm.

Monter le bouchon de verrouilllage accompagneÂ de la
rondelle et du compteur de tours. Serrer aÁ un couple
max. de 25 Nm.
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Serrare asta di comando marcia con una coppia di
serraggio di 25v26 Nm.

Den Gangschalterhebel mit einem Anziehdrehmoment
zu 25v26 Nm anziehen.

Apretar la varilla de mando a un par de torsioÂn de
25v26 Nm.

Serrer la tringle de commande de vitesses aÁ un couple
de serrage de 25v26 Nm.

Serrare le viti cilindro comando marcia con una coppia
di serraggio di 49v51 Nm.

Die Zylinderschrauben des Gangschalters mit einem
Anziehdrehmoment zu 49v51 Nm anziehen.

Apretar los tornillos de mando de la marcha a un par
de torsioÂn de 49v51 Nm.

Serrer les vis du cylindre de commande de vitesses aÁ
un couple de serrage de 49v51 Nm.
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Reparaturanleitung A10VO

Repair Instructions A10VO

RDE 92703-01-R/09.00

2    Brueninghaus Hydromatik

NOTICE
Specifications, descriptions and illustrative material shown
herein were as accurate as known at the time this
publication was approved for printing.

For repair, please use only original spare parts.

Optional equipment and accessories may add cost to the
basic unit, and some options are available only in
combination with certain models or other options.

For the available combinations refer to the relevant data
sheet for the basic unit and the desired option.

Adjustment and tests have to be carried out on the test
bench under operating temperatures.

Protection of personnel and property has to be guar-
anteed by appropriate measures.

Expert knowledge, the precondition of any service work,
can be obtained in our training courses.

CONTENTS

A10VO

Sectional view
General repair guidelines
Sealing  the drive shaft
Sealing / cleaning the control valve
Disassemble the pump
Remove rotary group
Remove control device
Remove shaft / beaerings
Inspection hints
Pump assembly
Adjustment of taper roller bearing
Pump assembly
Control valve: Guidelines for the DR, DFR, DFR 1
Tools, auxiliary tools, tightening torques

HINWEIS
Bezeichnungen, Beschreibungen und Darstellungen
entsprechen dem Informationsstand zum Zeitpunkt der
Drucklegung dieser Unterlage.

Änderungen können den Service am Produkt beein-
flussen, Verpflichtungen entstehen uns daraus nicht.

Methoden und Vorrichtungen sind Empfehlungen, für
deren Resultat wir keine Haftung übernehmen können.

Reparaturen nur mit Original-Ersatzteilen durchführen.

Einstell- und Prüfarbeiten sind bei Betriebstemperatur auf
dem Teststand vorzunehmen.

Schutz von Personen und Eigentum ist durch Vor-
kehrungen sicherzustellen.

Sachkenntnis, die Voraussetzung für jede Servicearbeit,
vermitteln wir in unseren Schulungskursen.

INHALT Seite/
Page

A10VO

Schnittbild 3
Allgemeine Reparaturhinweise 4
Triebwelle abdichten 5-6
Steuerventil abdichten / reinigen 7
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Stellsystem ausbauen 12
Welle / Lager ausbauen 13
Überprüfungshinweise 14-15
Pumpe montieren 16-17
Abstimmung Lagerung 18
Pumpe montieren 19-24
Steuerventil: Hinweise für DR, DFR, DFR 1 25
Werkzeuge / Hilfswerkzeuge / Anziehdrehmomente 26
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Repair Instructions A10VO

RDE 92703-01-R/09.00

12    Brueninghaus Hydromatik

Lagerschalen und Feder entnehmen.
Auf Einbaulage achten!

Remove bearing shells and bearing.
Attention for position!

Stellsystem ausbauen

Remove control device

Verschlußschraube (1) mit Dichtring (2)
ausbauen.
Verstellkolben (3) (-flache Seite*- ) mit
Werkzeug fassen und herausziehen.

Remove plug (1) with seal (2).
Pull out control piston (3)
(-flat surface*-) with tool.

1
2

3

*

4

Ausbau Kolbenstange und
Schwenkwiege
Innenliegende Schwenkwiege (5) mit
Werkzeug fassen und in Pumpe um
Z-Achse leicht drehen.
Kolbenstange (4) entnehmen.
Schwenkwiege (5) entnehmen.

Remove piston rod and swash plate.
Turn swash plate (5) inside of the
housing slightly along Z-axis with tool.
Remove piston rod (4).
Remove swash plate (5).

Z

5
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Rotationsgruppe montieren!

Montagehilfe:
Mit O-Ring Kolben festhalten.

Fit rotary group!

Assembly aid:
Hold the pistons by using an O-ring.

Pumpe montieren

Pump assembly

Lager und Abstimmscheibe auf Welle
montieren.

Assemble bearing and adjustment shim to
shaft.
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A

STSTARARTER MOTTER MOTOROR

The starter motor is fitted to the left of the engine and it needs no

maintenance apart from cleaning and tightening of the terminals.

Contact your agent or dealer if the starter motor does not work correct-

ly.

ALALTERNATERNATTOROR

The alternator is mounted on the left of the engine. The alternator and

the regulator are designed to function in a system polarized in one

direction only, it is therefore necessary to take the following precau-

tions while working on the battery charge circuit as it can otherwise

cause serious damage to the electrical equipment:

Do not activate the alternator with the circuit open, but make sure all

the terminals are tightened.

Do not dismantle the terminals on the back of the alternator with the

combustion engine running, as it can otherwise damage the alternator.

When installing a battery, make sure the connections are polarized

correctly. The wire marked (+) must be connected to the positive termi-

nal (+) of the battery and the wire marked (-) must be connected to the

negative terminal (-) of the battery, and it must be earthed.

If a second battery is used to start up the combustion engine, always

connect terminals having the same polarity (Fig. A). Mount a battery

having the same voltage as that on the truck. 

If an outside charger is used, always connect the (+) wire of the charg-

er to the (+) terminal of the battery and the (-) wire of the charger to

the (-) terminal of the battery and earthing. 

Never short circuit the alternator terminals or earth them.

Never invert the alternator connections on the battery. 

Never dismantle or change an electric connection with the engine run-

ning.

In case of electric welding on the truck, connect the negative cable of

the welder directly to the part to be welded to prevent high voltage cur-

rent from passing through the alternator and then disconnect the bat-

tery.

ELECTRIC SYSTEMELECTRIC SYSTEM
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LEGENDE SCHEMA CIRCUIT HYDRAULIQUE DIREC-
TION ET FREINS

C.F.S. = Cylindre frein de stationnement

C.S.   = Cylindre de direction

D = Distributeur

D.3. = Distributeur de direction

F.A. = Filtre aspiration

FDAR = Frein à disque essieu arrière

FDAV = Frein à disque essieu avant

F.R. = Filtre vidange

P. = Pompe à engrenages

P.D. = Direction hydraulique

P.F. = Pompe des freins

PI (G) = Connexion G pompe hydrostatique

R. = Réservoir huile

RFS = Levier frein de stationnement

S. = Réservoir de liquide des freins

VCLR = Cylindre de commande lente-rapide

VSLR = Soupape de sélection lente-rapide
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