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INTRODUCTION

This Manual is intended to assist the skilled mechanic in carrying out repairs and replacements in 2 minimum time.
The information at the front of the book includes general data, recommended lubricants, and maintenance. Each major
assembly or system is dealt with in a group, each group being sub-divided into parts for easy reference:

A Description, Testing, and Adjusting (where applicable).
B Removing and Refitting Components.
C Overhauling.

An index is provided at the front of each group.

DISCLAIMER

(i) Purchasers are advised that the specification derails set out in this Manual apply to a range of engines and not to any
particular engine. For the specification of any particular engine Purchasers should consult their supplier.

(if) The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in
such manner as they think fit. Major as well as minor changes may be involved in accordance with the Manufacturer’s
policy of constant product improvement.

(iii) Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manu-
facturer nor the supplier, by whom this Manual is supplied, shall in any circumstances be held liable for any
inaccuracy or the consequences thereof.

'REPAIRS AND REPLACEMENTS

When service parts are required it is essential that only genuine BL or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and
accessories:

Safety features embodied in the engine may be impaired if other than genuine parts are fitted. In certain territories,
legislation prohibits the fitting of parts not to the engine manufacturer’s specification. Torque wrench setting figures
given in this Manual must be strictly adhered to. Locking devices, where specified, must be fitted. If the efficiency of a
locking device is impaired during removal, it must be renewed. When purchasing accessories while traveiling abroad
ensure that the accessory and its fitted location conform to requirements existing in their country of origin. The engine
warranty may be invalidated by the fitting of other than genuine BL or Unipart parts.

All BL or Unipart replacements have the full backing of the factory warranty.

SERYICE PARTS .

Genuine BL or UNIPART Service Parts are designed and tested for your engine and have the full
backing of the BL Cars Warranty. ONLY WHEN GENUINE BL or UNIPART SERVICE PARTS ARE
USED CAN RESPONSIBILITY BE CONSIDERED UNDER THE TERMS OF THE WARRANTY. Genuine
parts are supplied in cartons bearing one or both of these symbols:

UNIPART

COPYRIGHT
© Leyland Vehicles Limited 1980

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any
form, whether electronic, or mechanical, or by photocopying, recording or other means without prior permission of Ley-
land Vehicles Limited.
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GENERAL DATA

ENGINE
Engine type .. . et L 15V
Number of r.'.'_rlindll'l iy = 4
Bore .. . . e 3.1 73-01 to 73-05 mm (2-8745 to 2-876 in)
Stroke .. .. s .o 88-9 mm (3-5 in)
Capacity . . . 1489 cm? (90-88 in?)
Compression ratio .. . Ve 23:1
Firing order .. .. . . 1.3.412
Idling speed .. i 500 ro 600 rev/min
Maximum governed lpud e 4,400 rev/min
Qil pressure:
idling .. .. 1-05 kgf/m2 (15 Ibffin®)
Normal running 3.52 kgf/m? (50 Ibffin®)
Valve rocker clearance (cold) 0-38 mm (0-015 in)
FUEL SYSTEM

Injection pump " R e C.AY. DPA. 3246F857
Injectors . .y iy e v C.AV.

Nozzle .. . . . . BDM.0.SCP.5389

MNozzle holder . " - o BKB.35.5D.5188

Mozzle opening pressure o o 135 atmospheres
Life pump .. - % it 5 A.C. mechanical, U-type
Main filter .. o C.A.V. F5.5836020
Lifc pump static prluurt {nn lhllwrﬂ i 0-35 to 0-56 kgfjem® (5 to 8 Ibffin®)

CAPACITIES

Engine oil (including filcer) 47 licres (8-25 imp. pints)

General Data 2



TORQUE WRENCH SETTINGS

Big-end bolts .. .

Cylinder head nuts ..

Flywhee| boits i

Fuel injector securing nuts ..

Main bearing nuts

Manifold nucs . .

Rear distance piece bolts: & in
#in

Rocker bracket nuts. .

Water pump bolts

Advance unit cap nut
Advance unit cap nut stud ..

Advance unit spring <ap and end-plug

Cam ring advance screw
Drive plate screws:
Direct torque .. .

Indirect torque (using tool 18G &55 A)

End plate studs
Fuel inlet cennection

Governor housing securing screws

High-pressure connections ..
Hydraulic head locating bolt
Hydraulic head locating screws
Roter end-plug

Transfer pump rotor

Mozzle nut

Torque Wrench Settings 2

ENGINE

4.84 kgf m (35 Ibf fr)
9-8 kgf m (71 Ibf fr)
51 kgf m (37 Ibf fr)
1-7 kgf m (12 Ibf fr)
10-4 kgf m (75 Ibf ft)
2-1 kgf m (15 Ibf ft)
2-8 kgf m (20 Ibf ft)
4-1 kgf m (30 Ibf fz)
3.4 kgf m (25 Ibf fr)
2-3 kgf m (17 Ibf fr)

INJECTION PUMP

1-5 kgf m (130 Ibf in)
069 kgf m (60 Ibf in)
2:88 kgf m (250 Ibf in)
5-02 kgf m (450 Ibf in)

1-85 kgf m (160 Ibf in)
1-62 kgf m (140 Ibf in)
0-52 kgf m (45 Ibf in)
5:02 kgf m (450 Ibf in)
0-46 kgf m (40 Ibf in)
312 kgf m (270 Ibf i
4-03 kgf m (350 I6f in)
1:96 kgf m (170 Ibf in)
0-52 kgf m (28 |bf in)
0-75 kgf m (65 Ibf in)

INJECTORS

691 kgf m (50 Ibf fc)
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Section B1

ENGINE (with gearbox)

Removing

[ S

10.

1.

12.
13.

14,
1S.

16.
17.

18.

. Drain the cooling system.

Disconnect the battery.

. Remove engine cover.

. Remove the radiator.

. Remove the breather pipe from the air cleaner.

. Slacken the clip retaining the air cleaner assembly

to the inlet manifold and detach the air cleaner
assembly.

. Disconnect the exhaust pipe from the exhaust

manifold.

. Disconnect the fuel feed pipe from the fuel lift

pump.

. Disconnect the electrical leads from the thermal

transmitter, oil pressure switch, heater plugs, aiter-
nator and starter.

Disconnect the throttle and stop control cable from
the fuel injection pump. See Fig. 1.

Remove the nuts securing the cable abutment
bracket to the fuel injection pump and detach the
bracket and cables from the pump (Fig. 1).
Disconnect the fuel leak-off pipe from its union on
the top of the fuel filter.

Support the engine with an overhead crane or hoist,
with the point of lift towards the rear of the engine.
Disconnect the engine earth cable from the body.
Disconnect the exhaust pipe front clip from its
bracket.

Remove the bolts securing engine mounting.
Remove the screws and bolts securing the flywheel
housing.

Lifc che engine clear of the frame.

Refitting

19.

82

Reverse the procedure in 1 to 18, noting:
a. Bleed the fuel system.
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Section B2

VALVE ROCKER SHAFT AND TAPPETS

Removing

W

Disconnect the battery and drain the cooling system.
Remove the air cleaner.

Remove the vaive rocker cover.

Slacken the cylinder head nuts in the order shown in
Fig. 1, using tool 18G 694.

Release the rocker brackets from the cylinder head
and lift off the rocker shaft assembly.

Withdraw the push-rods, storing them in the correct
order for replacement.

Remove the cylinder side covers.

. Lift out the tappets, storing them in the correct

order for replacement.

Refitting

9.

Reverse the procedure in 1 to 8, noting:

a. Refer to Data for torque wrench settings.

b. Tighten the cylinder head nuts in the order
shown in Fig. 1.

¢. Adjust the valve rocker clearances.

Data
Torque wrench setting for cylinder head nuts

918 kgf m (71 Ibf ft)

Section B3

CYLINDER HEAD

Removing

[V, I VYIS R

. Disconnecr the battery and drain the cooling system.
. Remove the air cleaner,

. Remove the valve rocker cover and rocker shaft.

. Withdraw the push-rods.

. Rejease the leak-off pipe from its union on the fuel

filter head.

. Remove the high-pressure fuel feed pipes and the

injection pump feed and return pipes.

. Remove the main fuel filter and Its mounting

bracket.
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8.

9.

10.

1.
12.

Disconnect the electrical lead from the heater plugs
and the thermal transmitter.

Remove the clamp and release the exhaust pipe from
the exhaust manifoid.

Remove the exhaust and inlet manifold from the
cylinder head.

Disconnect the top water hose.

Remove the cylinder head nuts and lift off the cylin-
der head.

NOTE: Should combustion chamber inserts drop
when the cylinder head is lifted they must be

Data
Torque wrench setting for cylinder head nuts

refitted in their original positions because the
cylinder head face is machined with the inserts
installed.

Refitting

13.

Reverse the procedure in 1 to 12, noting:

a. Refer to Data for torque wrench settings.

b. Tightenthecylinder head nutsin the order shown
in Fig. 1, using tool 18G 694.

Adjust the valve rocker clearances.

d. Bleed the fuel system.

[a)
.

9-8 kgf m (71 Ibf ft)

Section B4

TIMING CHAIN TENSIONER

Removing

. Disconnect the battery and drain the cooling system.
. Remove the radiator.
. Slacken the alternator mounting bolts and remove

the driving belt.

. Remove the fan blades and pulley.
. Remove the crankshaft nut, using tool 18G 98 A, and

withdraw the crankshaft pulley.

. Remove the timing chain cover.

. Unlock and remove the chain tensioner securing
screws.
. Carefully prise the tensioner assembly out of its

register in the front engine piate.” The slipper head
is under spring tension.

. Allow the spring loading against the slipper head

to relax and withdraw the slipper head, spring and
inner cylinder from the tensioner body.

Data
Maximum permissible body bore ovality ..

Refitting

10.

1.

12,

13.

Refit the inner cylinder and spring into the cylinder
of the slipper head so that the serrated helical slot
in the inner cylinder engages with the peg in the
slipper cylinder.

Turn the inner cylinder clockwise against spring
tension until the lower serration in the slot engages
with the peg and retains the inner cylinder in the
slipper cylinder.

Refit the assembly in the tensioner body and fit
to the engine.

Press the slipper head into the body against the
spring and release it smartly to disengage the inner
cylinder and allow the spring to re-assert itself fully
against the slipper head and timing chain.

0-076 mm (0-003 in)

Section BS

TIMING CHAIN, CHAIN WHEELS AND CHAIN TENSIONER

Removing
1. Disconnect the battery and drain the cooling system.
2. Remove the radiator.
3. Slacken the alternator mounting bolts and remove

84

the driving belt.

. Remove the fan biades and pulley. )
. Remove the crankshaft nut, using tool 18G 98 A, and

withdraw the crankshaft puiley.

. Remove the timing gear cover.

Remove the oil thrower from the crankshaft.
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8. Unlock and remove the camshaft nut, using tool
18G 98 A,
9. Position the chain wheel timing marks as shown in
Fig. 1.
10. Remove the chain tensioner.
11. Draw the two chain wheels off their shafts complete
with chain.

Refitting
12. Reverse cthe procedure in 1 to 11, noting:
a. Check the chain wheel alignment (see Darta).
b. Assemble the chain wheels and chain on the
shafts with the timing marks as shown in Fig. 1.
¢. Ensure the crankshaft front oil seal in the cover
is serviceable, Renew the seal if necessary, using
tools 18G 134 and 18G 134 BD.
d. Centralize the timing gear cover with the
crankshaft using tool 18G 1046.

Data

Crankshaft chain wheel face aligned rearwards of camshaft
chain wheel face by ' . .
Method of adjustment

0-127 mm (0-005 in)
Shims behind erankshaft chain wheel

Section Bé

FUEL INJECTION PUMP DRIVING SPINDLE

Removing

1. Disconnect the bartery.

2. Remove the fuel Injection pump.

3. Remove the countersunk screw and withdraw the
fuel injection pump hub from the crankcase.

4. Withdraw the injection pump driving spindle,
rotating it clockwise to disengage it from the cam-
shaft gear.

Refitting
5. Reverse the procedure in 1 to 4, noting:

a. Ensure that, when the driving spindle is fully
home, its master spline is in the 5 o'clock
position with No. 1 piston at 22° B.T.D.C. on
compression stroke,

b. When refitting the fuel injection pump, position
it as deseribed in "MAINTENANCE'.

c. Bleed the fuel system (see "MAINTENANCE’).

d. Adjust the governed speed (see 'MAINTEN-
ANCE')’

Section B7

OIL PUMP AND DRIVING SPINDLE

Removing
1. Disconnect the battery and drain the oil from the
sump.
1. Remove the starter motor.
3. Remove the sump.
4, Disconnect the oil suction pipe from the oil pump.

5. Remcve the oil strainer assambly.

6. Remove the securing nuts and withdraw the il
pump.

7. Remove the fuel injection pump.

3. Remove the countersunk screw and withdraw the
fuel iniection pump hub from the crankcase.

RS
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9.
10.

Withdraw the fuel injection pump drive spindle.
Withdraw the oil pump driving spindle.

Refitting

1.

Reverse the procedure in 1 to 10, noting:
a. Ensure that, when the injection pump driving
spindle is fully home, its master spline is in the

5 o’clock position with No. 1 piston at 2°
B.T.D.C. on compression stroke.

When refitting the fuel injection pump, position
it as described in ‘MAINTENANCE’.

Bleed the fuel system (see ‘MAINTENANCE").
Adjust the governed speed (see ‘MAINTEN-
ANCE").

Section B8

CAMSHAFT AND FRONT PLATE

Removing

1.

2.
3.

4.
5.

1.

12.

13.

14.

15.

16.

17.

18.
19.

86

Disconnect the battery and drain the cooling
system.

Remove the radiator.

Slacken the alternator mounting bolts and remove
the driving belt.

Remove the fan blades and fan puiley.

Remove the crankshaft nut, using tool 18G 98 A, and
withdraw the crankshaft pulley.

. Remove the timing gear cover and the crankshaft

oil thrower.

. Unlock and remove the camshaft nut, using tool

18G 98 A

. Position the gear wheel timing marks as shown in

Fig. 1.

. Remove the chain tensioner.
. Draw both chain wheels off their shafts complete

with chain.

Remove the camshaft locating plate.

If the front plate is not to be removed omit 12,
13, and 15.

Support the engine with an overhead crane or hoist.
Remove the bolts retaining the front engine mount-
ings to the body.

Remove the bolts retaining the engine mounting
brackets to the front plate and crankcase and detach
the engine mounting assembli.s (Fig. 2).

Remove the front plate.

Remove the valve rocker cover and the rocker shaft
assembly.

Withdraw the push-rods. Retain them in their
correct order as fitted

Remove the fuel infectici pump.

Remove thie injection pump hub.

Do3is
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20. Remove the injection pump driving spindle.

21. Remove the fuel lift pump.

22. Remove the cylinder side covers and lift out the
tappets. Retain the tappets in their fitted order.

23. Remove the starter motor.

24. Drain the oil from the sump, and remove the sump.

25. Remove the oil pump and driving spindle.

26. Withdraw the camshaft.

Refitting
27. Reverse the procedure in 1 to 26, noting:

a.

b.

c.

Data

Check the camshaft end float against the figure
given in Data,

Check the chain wheel alignment against the
figure given in Data.

Assemble the chain wheels and chain to the
shafts with th: timing marks as shown in Fig, 1.
If necessary, renew the oil seal in the timing gear
cover, using tools 18G 134 and 18G 134 BD.
Centralize the cover with the crankshaft, using
tool 18G 1046,

When the injection pump driving spindle is fully
home check that the master spline is in the
5 o'clock position with No. 1 piston at 22°
B.T.D.C. on compression stroke.

Camshaft end-float .. .

Crankshaft chain wheel Face aligned rearwards of cam-
shaft chain wheel face by . . ..
Method of adjustment . .

Torque wrench setting for rocker bracket nuts

When refitting the fuel injection pump, position
it as described in ‘MAINTENANCE'.

Refer to Data for torque wrench settings.
Tighten the cylinder head nuts in the order
shown in Fig. 3.

Adjust the valve rocker clearances.

Bleed the fuel system.

. Adjust the governed speed (see ‘MAINTEN-

ANCE").

0-076 to 0-178 mm (0-003 to 0-007 in)

0-127 mm (0-005 in)
Shims behind crankshaft chain wheel
3-5 kgf m (25 Ibf ft)
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Section B9

CONNECTING RODS AND PISTONS

Removing
1. Disconnect the battery.
2. Drain the cooling system.
3. Remove the air cleaner and breather hose.
4. Remove the rocker shaft and withdraw the push-
rods.
5. Release the leak-off pipe from its union on the fuel
filter head.
6. Remove the high pressure fuel feed pipes and the
injection pump feed and return pipes.
7. Remove the main fuel filter and its mounting
bracket.
8. Disconnect the electrical lead from the heater plugs
and the thermal transmitter.
9. Remove the clamp and release the exhaust pipe from
the exhaust manifold.
10. Remove the exhaust and inlet manifold from the

cylinder head.

11. Disconnect the top water hose from the cylinder
head.

12. Remove the cylinder head nuts and lift off the
cylinder head.

NOTE: The combustion chamber inserts are a loose
fit in the cylinder head. They must be refitted in
their original positions because the cylinder head
face is machined with the inserts installed.

13. Drain the oil and remove the sump.

14. Remove the oil pump and strainer.

15. Remove the big-end bearing caps.

16. Withdraw the connecting rods and pistons upwards.

Refitting
17. Reverse the procedure in 1 to 16, noting:
a. Refer to Data for torque wrench settings.
b. Fit the connecting rods with their offsets as
shown in Fig. 1, using tool 18G 55 A to compress
the piston rings.

Data

Torque wrench settings:
Big-end bearing cap bolts
Cylinder head nuts
Manifold nuts
Rocker bracket nuts

480480
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c. Tighten the cylinder head nuts in the order
shown in Fig. 2, using tool 18G 694.

d. Adjust the valve rocker clearance.

e. Bleed the fuel system.

484 kgf m (35 Ibf fr)
9-8 kgf m (71 Ibf ft)
21 kgf m (15 Ibf fr)
3-4 kgf m (25 Ibf fc)

B8
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Section B10
FLYWHEEL
Removing bly, or set the engine with No. 1 piston at T.D.C.
1. Remove the engine. and the flywheel with its mark 1/4 at the top.
2. Mark the clutch assembly and the flywheel for re- 6. Remove the flywheel.
assembly.
3. Remove the drive assembly. Refitting
4. Unlock and remove the flywheel retaining nuts and 7. Reverse the procedure in 1 to 6, noting:
lock washers. d. Bleed the fuel system.

5. Mark the flywheel and crankshaft flange for reassem-

Data
Torque wrench setting for flywheel bolts 5-1 kgf m (37 Ibf ft)
Section Bi1
CRANKSHAFT
Removing

1. Drain the sump.

2. Remove the engine (see Section 1).

3. Slacken the alternator mounting bolts and remove
the driving belt.

4. Remove the fan blades and pulley.

5. Remove the crankshaft nut, using tool 18G 98 A.

6. Withdraw the crankshaft pulley.

7. Remove the timing cover.

8. Remove the oil thrower from the crankshaft.

9. Remove the camshaft nut, using tool 18G 98 A,

0. Remove the chain tensioner, nating that the slipper
head is under spring tension.

11. Draw both chain wheels and chain off their shafts.

]

12. Remove the camshaft locating plate. e
13. Remove the front engine plate.
14. Remove the flywheel and starter motor.
15. Remove the flywheel housing.
16. Remove the sump. Refitting
17. Remove the oil pump and strainer. 21. Reverse the procedure in 1 to 20, noting:
18. Remove the big-end bearing caps. a. Check the crankshaft end-float against the figure
19. Remove the main bearing caps, using tools 18G 284 given in Dara.

and 18G 284 A, b. Refer to Data for torque wrench settings.
20. Lift out the crankshaft and collect the main bearing c. Fit the flywheel so that its 1/4 mark is at the top

and thrust washer halves. when Nos. 1 and 4 pistons are at top dead centre,
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d. Checksthe timing chain wheel alignment. See
Dara,

e. Assemble the chain and chain wheels with the
timing marks as shown in Fig. 1.

Data

Crankshaft chain wheel face aligned rearwards of camshaft
chain wheel face by . . .
Method of adjustment .. .a ..

Torque wrench settings: .
Big-end bolts . .. . . . .
Main bearing nuts .. . .. . ..

f- If necessary, renew the timing cover oil seal using
tools 18G 134 and 18G 134 BD.

g- Centralize the timing cover with the crankshaft
using tool 18G 1046.

h. Bleed the fuel system.

0-:127 mm (0-005 in)
Shims behind crankshaft chain wheel

484 kgf m (35 Ibf ft)
10-4 kgf m (75 Ibf fc)
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Section C1

VALVE ROCKER SHAFT AND TAPPETS

Valve rockers

1. Remove the shaft locating screw from the rear
rocker bracket.

2. Withdraw the split pins from the shaft ends.

3. Slide the components off the rocker shaft.

4. Unscrew the plug from the front end of the shaft to
clean the shaft internally.

S. Renew worn rocker bushes, using tool 18G 226 as
shown in Fig. 1.
a. Drill the bushes to coincide with the oilways In

the rockers.
b. Position the bushes in the rockers as shown in
Fig. 2.
6. Burnish-ream the bushes to the dimension given in
Dara.
7. Fit the rear rocker bracket to the shaft and position

It with the locating screw.

Fit the remaining components to the shaft in the

positions shown in Fig. 3.

9. Worn tappet bores may be cieaned up by fine-finish
machining to suit oversize tappets (see Data),

o

201323

Do124

Fig. 3
Data
Bush bore reamed diameter 15-888 to 15-9 mm (0-6255 to 0-626 in)
Tappet diameter .. .. .. 20-65 to 20-618 mm (0-81125 to 0-81175 in)
Tappet oversizes .. .. 0-254 and 0-508 mm (0-010 and 0-020 in)

Clearance in crankcase .. . 0-013 to 0-051 mm (0-0005 to 0-002 in)




DIESEL ENGINE

Calcutt Boats Ltd

-

18G 45.

3. Renew the valve springs if, when compressed under
the same load as a new spring, they show more than
{5 in more compression compared with a new spring.
4. If the valve guides are worn, drive them out through
the upper face of the cylinder head. Fit new valve
guides through the ports and drive them in to the

position shown in Fig. 2.

5. Check the cylinder head face for flatness. Reface the
surface if necessary to the dimensions given in

Data.

6. If necessary, regrind the valves to the angle given in
Data, and reface the valve seats with the tools listed

in ‘SERVICE TOOLS'.

7. Lap the valves onto their seats, using tool 18G 29.
8, Check the valve head stand-down (see Data). if

Detach the spring clips from the valve cotters.
2. Remove the valves and their components, using tool

Section C2

CYLINDER HEAD

stand-down is excessive, even with a new vaive A

fitted, machine the cylinder head (see Data) and fic
valve seat inserts. Inserts should also be fitted if
normal refacing will not restore the seats.

9. Renew the valve stem oil seals, and reassemble the
valve components to the cylinder head as shown in

Fig. 1.

Data
Cylinder head skimming allowance

Valve seating face angle
Valve head stand-down

1. If ovality near the mouth of the tensioner body bore
exceeds 0-076 mm (0-003 in) renew the complete

chain tensioner.

77
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Fig. 2

0-38 mm (0-015 in) provided the finished cylinder head

depth is not less than 80-19 mm (3-157 in)

441°
0-508 to 0-762 mm (0-020 to 0-030 in)

Section C3

TIMING CHAIN TENSIONER

and cylinder assembly.

2. If cthe slipper head is worn, renew the slipper head
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Section C4

'OIL PRESSURE RELIEF VALVE

1. Unscrew the cap nut shown in Fig. 1 and withdraw
the relief valve spring.

2. Remove the valve cup, using tool 18G 69.

3. If the valve cup to seat contact is unsatisfactory, lap
the vaive cup onto its seat with tool 18G 69.

4. Renew the valve spring If free length is less than
72:64 mm (2-86 in).

S. Reassemble the components to the crankcase.

~

7
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Section CS

INJECTION PUMP DRIVING GEAR LUBRICATOR AND FILTER

1. Unscrew the lubricator from the crankcase and clean
it thoroughly.

2. Unscrew the lubricator filter from the crankcase
.and clean it thoroughly.

3. Refit the filter and lubricator.

C4
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1. Remove the pump cover.

Section Cé

OiL PUMP

4. Check the rotor lobe clearance (in two positions)

2. Check the rotor end-float against the figure in Data. against the figure in Data. Renew the rotors if
Excessive end-float can be corrected by lapping the clearance is excessive.
pump body face. 5. Reassemble the components, ensuring that the
3. Check the diametrical clearance between the outer chamfered end of the outer rotor is innermost in
rotor and the pump body against the figure in Data. the pump body.

Renew the rotors, or pump body, or both, as
necessary to correct excessive clearance.

Data
Rotor end-float

0-127 mm (0-005 in)

Diametral ciearance of outer rotor to pump body 0-254 mm (0-010 in)

Rotor lobe clearance

1. Withdraw the front bear-
ing liner, using the toois
shown in Fig. 1.

2. Withdraw the rear bear-
ing liner, using the tools
shown in Fig. 2.

0-152 mm (0-006 in) maximum

Doror 09302

Section C7

CAMSHAFT BEARING LINERS
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3. Withdraw the centre
bearing liner, using the
tools shown in Fig. 3.

4. Fit a new front bearing
liner, using the tools
shown in Fig. 4, and lining
up the oil holes in the
liner with those in the
crankcase.

5. Fit a new rear bearing
liner, lining up the oil
holes and using the tools
shown in Fig. 5.

6. Fit a new centre bearing
liner, lining up the oil
holes and using the tools
shown in Fig. 6.

7. Ream the front and rear
bearing liners, using the
tools shown in Fig. 7.
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8. Ream the centre bearing

liner, using the tools shown ‘ 18GI23AD IBGI23F 18GI23T
in Flg. 8. §:\\ e QAN AN \\\\‘\.\\\\\\\\‘\\. %
\ \‘1‘\~ N

(11 ” ’."
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Fig.8
‘Section C8
'FLYWHEEL
‘ 1. If the teeth on the starter ring are worn or damaged, 7 strip of temperature-indicating paint on the ring
remove the starter ring by drilling a hole and will change from pink to grey at the correct tem-
splitting the ring across the hole with a hammer perature. ,
and chisel. 3. Fit the starter ring with the tooth chamfer facing
2. Heat the new starter ring uniformly to a tempera- away from the flywheel register.
ture between 200 and 230°C (392 and 446°F); the
Section C9
CYLINDER BORES
1. If the cylinder bores cannot be cleaned up at the 2. Press in the cylinder liners and then bore them to
maximum oversize given in Data, bore them to the the standard bore size.
dimension given for fitting cylinder liners.
Data
Cylinder bore: i
Standard .. .. .. .. .. 73-01 to 73-02 mm (2-8745 to 2-876 in)
Oversizes: First .. .. .. . 0-254 mm (0-010 in)
Second (maximum if linered) 0-508 mm (0-020 in)
Third .. .. .. .. 0-762 mm (0-030 in)
Fourth (maximum) .. .. 1-02 mm (0-040 in)

Bore size for fitting liners .. .. 76-62 to 76-63 mm (3-0165 to 3-017 in)
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FUEL SYSTEM

Section C€
MAIN FILTER

Unscrew the centre bolt and remove the filter base
and element.

Clieck the operation of the non-return valve in
No. 4 connection.

. Renew the filter element, and the ‘O’ ring and

sealing rings in the filter head and base.

. R2assemble the filter components as shown in Fig. 1.

Do0299
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Section C10

CONNECTING ROD AND PISTON

-

Separate the piston from the connecting rod.

2. Check the gudgeon pin clearance in the little-end
bush against the figure in Data. If the clearance is
excessive, renew the little-end bush.

a. Position the new bush with its joint on the cap
side of the connecting rod as shown in Fig. 1.
b. Finish-ream the bush to the size given in Data.

3. Check the piston ring groove clearance and the
piston ring gap against the figures in Data. Renew
the rings, or piston and rings, as necessary.

4, Assembie the piston to the connecting rod with the

combustion cavity and oil jet hole in line as shown in

Fig. 2.

Data

Little-end bush finish reamed diameter
Diameter

Fit in piston ..

Fit in connecting rod .. . .
Piston to bore clearance at bottom of skirt
Ring/groove clearance:

Top compression ..

2nd and 3rd compression

Qil control
Ring gap:

Top, compression ..

Remainder ..

[ l-F 1YY

Fig. 1

Fig. 2

25-399 to 25-452 mm (0-9999 to 1-00025 in)

25-394 to 25-4 mm (0-9998 to 1:0 in)

0-009 mm (0-00035 in) clearance to 0-001 mm (0-00005 in)
interference

0-005 to 0-023 mm (0-0002 to 0-0009 in) clearance

0-091 to 0-106 mm (0-0036 to 0-0042 in)

0-09 to 0-14 mm (0-0035 to 0-0055 in)
0-063 to 0-114 mm (0-0025 to 0-0045 in)
0-051 to 0-102 mm (0-002 to 0-004 in)

0-305 to 0-432 mm (0-012 to 0-017 in)
0203 to 0-330 mm (0-008 to 0-013 in)

c3
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Section B1
LIFT PUMP
Removing Refitting
1. Disconnect both fuel pipes from the lift pump. 3. Reverse the procedure in 1 and 2, noting:
2. Remove the nuts securing the lift pump to the engine a. Renew the gasket between the pump and engine
and detach the pump. if necessary.

b. Bleed the fuel system (see ‘MAINTENANCE’).

Section B2

MAIN FUEL FILTER

Removing Refitting
1. Disconnect the fuel pipes from the filter head. 3. Reverse the procedure in 1 and 2, and bleed the fuel
2. Remove the bolts securing the filter to its bracket system (see ‘MAINTENANCE’).

and detach the filter assembly.

Section B3

FUEL INJECTION PUMP

Removing Refitting

1. Detach the fuel feed and return pipes from the 6. Reverse the procedure in 1 to 5, noting:
injection pump and the fuel filter. a. Position the crankshaft and set the injection

2. Detach the high pressure pipes from the pump and timing pointer as described in ‘MAINTEN-
the injectors. ANCE'.

3. Disconnect the stop and throttle control cables at b. Fit the injection pump so that the mark on its
their trunnions on the pump levers. mounting flange lines up with the timing pointer.

4. Remove the nuts retaining the cable stop bracket c. Bleed the fuel system (see ‘MAINTENANCE').
to the pump and detach the bracket complete with d. Adjust the maximum and idling speeds to the
cables. figures given in ‘GENERAL DATA'.

5. Remove the nuts and washers retaining the pump to
the engine and withdraw the pump from the engine.

B2
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Section B4

INJECTORS

Removing
1. Disconnect the spill pipes and the high-pressure
pipes from the injectors.
2. Remove the injector securing nuts and withdraw the
injectors using tool 18G 491 A,

Refitting
3. Renew the atomizer sealing washers, ficting new
washers as shown in Fig. 1.
4. Reversethe procedure in 1 and 2, and bieed the high
pressure pipes.




MAINTENANCE

'BLEEDING THE FUEL SYSTEM

1. Ensure that there is an adequate supply of fuel in the
tank.

2. Slacken the union at the filter end of the injection
pump feed pipe. Operate the lift pump by hand, and
when the fuel coming from the slackened union is
free of air bubbles, tighten the union.

3. Slacken the plug in the unused connection in the
filter head. Operate the lift pump, and when fuel
coming from the connection is free of air bubbles,
tighten the plug.

4. Slacken the two bleed valves on the injection pump
illustrated in Fig. 1. Operate the lift pump, and when
fuel coming from both vaives is free of air bubbles,
tighten the valves,

5. Slacken the unions at the injector ends of any two
high-pressure pipes. Ensure that the stop control
is in the run position and the throttle in the fully

\ \Q
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open position. Crank the engine until the fuel com- Fig. 1

ing from both pipes is free of air bubbles, then tight-

en the unions. WARNING: As the injection pump is lubricated by
6. Start the engine and allow it to run until it is fuel under pressure, no attempt should be made to

running on all four cylinders. bleed the system by towing a vehicie in gear.

INJECTION TIMING ADJUSTMENT

1. Set No. 1 piston at 22° B.T.D.C. on compression
stroke.

2. Set the scriber arm MS67A/2B to 208° on the
universal timing gauge MS67A and lock in position.

3. Engage the timing gauge splined shaft with the
injection pump drive and slide the gauge body up to
the mounting face. Lock the body to the shaft with
the nylon screw.

4. Eliminate backlash by light clockwise pressure on the
gauge.

5. Set the pointer, if necessary, to align with the
scribing edge.

6. Remove the timing gauge.

7. Position the injection pump so that the mark on its
mounting flange is aligned with the timing pointer.

Maintenance 2
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VALVE ROCKER CLEARANCE ADJUSTMENT

The correct clearance between the valve rockers and the valve stem is given in ‘GENERAL DATA’. Remove the
rocker cover and check the clearance between the rocker and the valve stem in the order shcwn below.

Adjust No. 1 rocker with No. 8 vaive fully open

NAhO0OONUVIW

Adjust if necessary, by siackening the locking nut and turning the adjusting screw in the appropriate direction until
the clearance is correct. Hold the screw against rotation and tighten the locking nut. Refit the rocker cover and check

that its gasket is serviceable.

N hwN

NUlwaaygaso

GOVERNED SPEED ADJUSTMENT

With the engine at normal running temperature make the following settings:

Set the maximum speed stop screw to give 4400 rev/min.

Set the idling stop screw to give 500 to 600 rev/min.

Open the throttie a little to give a slight increase in rev/min.

Unscrew the idling damper adjusting screw one-third of a turn.

Run the engihe at three-quarter of maximum rev/min. and release the throttle.
a. If the engine stalls, screw the damper adjusting screw in slightly.

b. If engine die-down is sluggish, screw the damper adjusting screw out slightly.

Check the operation of the stop control.







