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This Workshop Manual covers petrol and diesel powered Defender models
from 1993 up to the end of the 1995 model year. Engines covered include
the 2.25, 2.5, 3.5 V8 petrol and 2.25, 2.5, 2.5 Turbo and 200 Tdi diesel.
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INTRODUCTION

This Workshop Manual covers the Defender 90 « 110 » 130 range of vehicles. it is primarily designed to assist
skilled technicians in the efficient repair and maintenance of Land Rover vehicles,

Individuals who undertake their own repairs should have some skill and training, and limit repairs to
components which could not affect the safety of the vehicle or its passengers. Any repairs required to
safety critical items such as steering, brakes, or suspension should be carried out by a Land Rover
Dealer. Repairs to such items should NEVER be attempted by untrained individuals.

WARNINGS and CAUTIONS are given throughout this Manual in the following form:

WARNING: Procedures which must be followed precisely to avoid the possibility of personat injury.

CAUTION: This calls attention to procedures which must be foli d to avoid d to

£ L

NOTE: This calls attention to methods which make a job easier to perform.

REFERENCES

Reterences to the left- or right-hand side in the manual are made when viewing the vehicle from the rear. With
the engine and gearbok assembly removed, the water pump end of the engine is referred to as the front.

To reduce repetition, operations covered in this manual do not include reference to testing the vehicle after
repair. It is essentia! that work Is inspected and tested afier completion and if necessary a road test of the
vehicle is carried out particularly where safety related items are concerned.

DIMENSIONS

The dimensions quoted are to design engineering specification. Alternative unit equivalents, shown in brackets
following the dimensions, have been converted from the original specification.

During the period of running-in from new, certain adjustments may vary from the specification figures given in
this Manual, 7 s Bervice, and

5 Manual, se adiustments will be re-set by the Distributor or Dealer af the After

thereafter should be maintained at the figures specified in the Manual.

REPAIRS AND REPLACEMENTS

When replacement parts are required it is essential that only Land Rover parts are used.
Attention is particularly drawn to the following points conceming repairs and the fitting of replacement parts and
accessories:

Safety features embodied in the vehicle may be impaired if other than Land Rover parts are fitted. in certain
territories, legisiation prohibits the fitting of parts not to the vehicle manutacturer's specification. Torque wrench
sefting figures given in the Repair Operation 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.
Owners purchasing accessories while traveliing abroad should ensure that the accessory and its fitted tocation
on the vehicle conform to mandatory requirements existing in their country of origin. The terms of the Owners
Service Statement may be invalidated by the fitting of other than Land Rover parts.

All Land Rover parts have the full backing of the Owners Service Statement.

Land Rover Distributors and Dealers are obiiged to supply only Land Rover service parts.

FUEL HANDLING PRECAUTIONS

The following information provides basic precautions which must be observed if fuel is to be handled safely. it
also outlines the other areas of risk which must not be ignored.

This information is issued for basic guidance only, and in any case of doubt appropriate enquiries should be
made of your focal Fire Officer.

Fuel vapour is highly lammable and in confined spaces is also very explosive and toxic.

When fuel evaporates it produces 150 times its own volume in vapour, which when diiuted with air becomes a
readily ignitable mixture. The vapour is heavier than air and will always fall to the lowest level. It can readily be
distributed throughout a workshop by air current, consequently, even a small spillage of fuel is very dangerous.
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42] 2.5 LITRE DIESEL ENGINE |
‘ pPUMP DRIVE BELT .

ADJUST POWER STEERING ‘
¥n/A
f il

FIT POWER STEERING PUMP
> “ 3

inckey puliey 10 the spindle.
ld jockey puliey assembly 10

j inch bolt.

1. Slacken the jockey pulley pinc )

2. Move the jockey pulley to the tfatt or ng:t az
" necessary to achieve a defiecton, py thum

1. ¥ removed, fit the
m at the mid-point of the belt

5. Fit the bracket an

iy the engine with the .(hree boits. R e o 2 ' oo "

‘ 3 e e sle(eor ltnhg:s ?)i?n%txi&h?ozrrabolts run between the crankshaft and power st 1o} .W“ ' N

seaure e P tne bracket with {he three pump pulley. "y‘b)/ \\‘ ’/ﬂ

i 4. Secure the plate to the LA Snch ot # 2 @ d}y
i bolts. ] e : : '

: 5. Fit the drive pulley to the pump with the : ' I"‘- Jﬂ\\ /

bolts.
I 6. Fit the drive belt.

piece hose.

1. Connect pipe union

2. Connect pipe union 'B'

vering all engine

NOTE: Drive belt tensions €O
variants and modeis I8 included in the
MAINTENANCE SECTION.

TURBO - CHARGED ENGINES

A" to turbo charger T

fo injector spilt rail.

ST3121M

DESCRIPTION AND OPERATION
200 Tdi engine

The four cylinder Tdi Diesel engine which is an
opt{ona! power unit for the Land Fover Defender is @
derivative of the 200 TDi unit installed in Discovery.
Only minor modifications to the injection pump
location, drive bekt arrangement, inlet and exhaust
systems was necessary 1o facilitate instaliation of the
engine in the under bonnet space of Defender.

Lhe power, performance and economy of the engine,

an: blend of up to the minute computer technology

rmn\:yell proven Land Rover design features. The

jon of design features such as the roller tappet

camshaft, ensures continued interchangeability of

g;': with earlier models, while the aluminium
der head is completely new.

The engine is constructed from three main castings.
The largest casting is the cylinder block which is
made from cast iron and includes the integral
cylinders, line bored crankshaft main  bearing
locations and caps and the bearing locations for
suppont of the camshaft, The ladder frame which is
cast from aluminium is bohed to the bottom face of
the cylinder block after fitting the crankshaft and
pistons fo provide extra rigidity and  noise
suppression.
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der head is

s.
secured to the cylinder plock with elghtzer;f k:i?:e "
The head gasket is selective from a ran% 0 O astion
different thicknesses 10 ensure oplimum

efficiency and performance.
at is controlied by selective

ankshaft end flo ¢ e
:\gg’ i;rust'washers, one each side of the o€l

main bearing.

‘The direct injection C&

i en off
The camshaft and fuel injection pump are driven

the tront of the crankshaft
oothed rubber beit.

ST3190M

by @ totally enciosed

jcati is similar
The lubrication system 18 §i -~
cylinder units and employs 8 submery
which is driven by the c:am-?1
drawn into the gears throug! g
pumped up the cavity between e
{he vertical drive shatt to the extern

a .
the steel gauze filter is
body and

the distribution oil

i via !
o plock 10 {ubricate

After filtering. the ol -

galiery -and drillings in the cyh. e;“ !
et in .

m:}nsct::ﬁ beartitng‘:a“fhe {hrust side of the oylinders is

[¢ s

jubricated direct from

separale jet turbos.

the distribution gallery via

DEFENDER
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Lubrication to the front camshaft bearing continues
through more drilings in the cyiinder block 10
lbricate the raller tappets and rocker shaft via a
vertical driling in the cylinder head. The clearance
around the pushrods and large ports in the camshaft
chamber aliows oil drainage to iubricate the skew
gear and return to the sump.

Thres of the four camshaft bearing {ubrication
drillings in the cylinder block are drilled externally.
These ports which are visible on the right side of the
eylinder block are blanked off by each bearing and
sealed with a black silicon sealant.

The oil which is pumped up the cavity between the
vertical drive shaft and pump body is unfiltered. This
unfiltered oil will not only lubricate the skew gear
bush but also passes up the centre of the skew gear
1o lubricate the brake servo vacuum pump.

The system pressure is controlled by the pressure
relief valve which is located in the pump body and is
non adjustable.

Turbo Charger Lubrication

The turbo charger bearings are lubricated with
fiitered oil from the oit galiery in the cylinder block at
pump pressure. After jubricaling the bearings the oil
returns 1o the sump via a large diameter drain hose.
Obviously the turbo bearings which are operating at
very high speeds and in a very hot environment
need to be well sealed, cooled and jubricated.

ST3188M
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DEFENDER

Brake servo Vacuum Pump jubrication

The brake servo vacuum pump rotor A is lubricated
with unfiltered oil direct from the engine oit pump. Oil
is supplied via the hole up the centre of the skew

oar and the vacuum pump shaft ¢ where, it not
only lubricates the pump shaft D but Is also fed into
slots behind each of the four carbon vanes 8.

The oil pressuré pehind the vanes exerts a force
which ensures that they foliow the contours of the
pumping chamber E and form & good seal. An o
fing is fied inside the hollow skew gear to form 8
seal between the skew gear and the vacuum pump
~ shaft to prevent pressure {eakage. In the event of
low oil pressure the condition of this "0Y ring should
be checked before continuing with further diagnosis.

ST3122M

With the brake servo vacuum hose connected and
the vacuum pump operating, the pump will be
producing a depression ready to operate the brakes.
Each time the brakes are applied and released the
pump will draw a gmall volume of air F from the
servo chamber past valve G and discharge it through
the pump outlet H into the camshaft/skew gear

chamber and engine crankshaft atmosphere.

Provided the vacuum pump is not pumping an
excessive volume of aif, the crankcase ventilation
system will not be affected. 1 however the engine is
operated with 8 faulty brake s8rV0, damnaged vacuum
hose or with the hose gisconnected, the pump can
force an uncontrolied  volume of air into e

crankcase ventitation system causing pressure to
build up.

DEFENDER
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Crankcase Ventilation system

The crankcase ventilation system i

asso.claled‘ with drainage of lu\k,)ricalionstootfhecgﬁ:e
and is designed 10 separate the oil from the gaseoug
atmosphere before the residue is fed into the inlet
system and burned in the combustion chamber.

As can be seen in the i i
- ilustration, oil laden
tat:mosphere m.the engine crankcase is drawn from
A(?n(t:sr?:haﬁ itde cover and up the connecting hose
e rocker cover by depressi
A ks b. y depression created at the

ST3191M

The oil separator C fitted to the 1

designed to control the rate at Wt:gl;erm:og; ::
purged from the sump and extracts the oil. The oil
when extracted, drains back down hose D to the
sump and the remaining atmosphere is controlled b
a ({Iaphragm valve in C before passing into thz
engine via the turbo charger, where it is burned.
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Tdi DIESEL ENGINE

SUMP AND OIL PUMP COMPONENTS - Tdi engine
HOUSING
CLUTCH AND FLYWHEEL

1. Sump
COMPONENTS - Tdi engine 2. Drain plug
. 42, Oi seal 3. Joint washer
4. Clutch housing 13, Fiywhee! 4, Flange bolt MBx20 (8)
2. Bel housing stud (9) 14, Starter ring 5. Flange bolt M8x60 (12)
3. Starter motor stud ) 15. Reinforcing plate 6. Oil pump housing lower
4. Allen bolts (4) 16. Bolt fiywheel 10 crank 7. Qit pump housing upper
5. Plug () 47. Clutch cover 8. Dowel
6. Screw housing to tlock (6) 18. Clutch plate 13. (s)ll_p:lmp gears
sher (6 . 19, Dowel . Spindle
Za'. \g;t hom(iif)‘g 1o block () 20. Screw 11. Screw
) 9. Spring washer @ 21, Spring washer 12. Spring washer
i 10. Bracket (2) 2 }.’: gxggmn bracket
b 55 chi . W
1. Hamess el § 15. Lock washer
v 16, Gasket
I 17. Filter
. 18. Oring
“ 19. Lock washer
20. Screw

21. Spring washer
22, Plain washer
23. Drive shaft

24, Oil relief plunger
25. Spring

26. Joint washer
27. Oil relief plug

w

ST3065M

i ST3066M
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47. Screw (2)

DEFENDER Tdi DIESEL ENGINE |12
CYLINDER BLOCK COMPONENTS - Tdi engine
(ST3063M)
1. Oil filter element 48. Spring washer (2}
2. Oil filter adaptor 49, Camshaft bearing - front
3. Gasket 50. Camshaft bearing - interjrear (3)
4. Screw (2) 51, Camshaft key
5. Spring washer (2) 652, Piston
6. Oil cooler adaptor §3. Piston rings
7. Thermostat bulb 54. Gudgeon pin
8. Oring 55, Circlip (8)
9. Spring 56, Connecting rod
10. Washer 57. Gudgeon pin bush
11, Screw (2) 58. Connecting rod bolt
12. Washer (2) 59. Big end bearing
13. Oil pressure swiich 60. Big end bearing cap
14. Copper washer 61. Connecting rod nut
15, Blanking piug 62. Crankshaft
16. Skew gear 63. Crankshaft main bearing
17. Dowel pin 64. Main bearing cap - vear
18. Bush 65. Main bearing cap - centre
19. Locking screw 66. Thrust washers
20.. O ring 67. Main bearing cap (3)
21. Snap ring external 68. Main bearing cap bolt
22, Deep groove bearing 69. Crankshaft key
23. Snap ting interal 70. Crankshaft dowel
24. O ring bearing housing 71. Crankshaft bush
26, Bearing housing 72. Packing strip
26. Rear side cover 73. Jet adaptor
27. Gasket 74. Joint washer
28. Dowel fiywheel housing (2) 75. Dowel
20. Socket sciew (2) 76, Joint washer
30. Washer (2) 77. Relief valve assembiy
31, Flange bolis (6) 78. Drain plug
32. Front side cover breather 79. Joint washer
33. Gasket 80. Dipstick tube
34. Baffle plate . 81. Dipstick
35, Screw No.6 {2) 82, Oil gallery plug
36. Flange bolt M8x40(1} 83. Cup plug (8
37. Flange screw M8x25 (5) g84. Cup plug
38, Cylinder block 85. Oil gallery plug
.. 39. Pushrod 86. Camshatt oil feed plug (3)
40. Tappet slide g7. Ring dowel (2)
41, Roller follower 88. Oil feed adaptor
42. Tappet guide 89. Oil drain adaptor
43. Set bolt 90. Ladder frame
‘4";"- Washer 91. Flange bolt M8x125 (3)
. Camshaft 92. Flange bolt MBx60 (4)
- Locking plate 93. Flange screw M8x30 (3)
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CYLINDER HEAD COMPONENTS - Tdi engine
(ST3062M)

. Oil filler cap

. Rocker cover

. Rocker cover gasket

. Flange headed bolt
Washer

. Sealing washer

. Breather cyclone

. Flange headed screw

. Rocker shaft bolt (3)
10. Rocker shaft bolt (2)
11. Rocker arm RH

12. Rocker arm LH

13. Rocker amm bush

14. Tappet adjuster screw
15. Locknut

16. Rocker shaft

17. Rocker shaft spacer
18. Rocker shaft spring

19. Rocker shaft clamp

20. Rocker shaft seal

21. Exhaust manifold

22, Manifold stud exhaust
23. Self locking nut

24. Plain washer

25. Stud turbocharger mounting
26. Inlet manifold

27. Manifold stud inlet

28. Flange nut

29. Manifold gasket

30. Engine lifting brackets
31. Cylinder head

32. Cylinder head gasket
33. Head bolts M12 short (4)
34. Head bolts M12 long (10)
35. Head bolts M10 (4)

36. Adaptor cooling system
37. Ring dowel

38. Valve inlet

39. Vaive seat insert

40. Valve exhaust

OCEND IS WN

41,
42.
43.
44,
45,
48.
47.
48,
48.
50.
51.
52.
53.
54,
85.
. Copper washer
57.
58.
59.
60.
61.
62.
63.
. Gasket
65.
66.
67.

aa

oo,
69.
70.
71.

Vaive seat insert
Valve guide

Valve steam seal
Valve spring seat
Valve spring

Valve spring cup
Splint cotters
Injector

{njector clamp
Injector clamp nut
Injector clamp stud
Injector clamp dowet
Injector sealing washer
Spilt return pipe
Banjo bolt 6mm

Glow plug

Glow plug cable
Nut and washer
Thermostat housing
Gasket

Flange screw (3}
Thermostat

Thermostat housing cover
Flange bolt M6x40 (3)
Thermal transmitter

Joint washer

Flange bolt

Cup plug (1)

Cup plug (2)
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ENGINE OVERHAUL
Service Repair No.12.41.05

Special service tools
Handle set, seat cutter - LRT-1 2.501/MS76B
pilot, seat cutter- LRT‘12-5021MS150-8
Valve seat cutter - LRT-1 2-504/MS621
Cylinder head boit degree plate -
LRT-12~007ILST‘!22
Adaptor, crankshaft rear seal -
LRT-12-008/18G1 3411
Crankshaft rear seal saver - { RT-12-015/18G1344
Valve spring compressor - LRT-12-034{M81519A
Drift, valve guide removal - LRT-12-0361R0274400
Distance piece, vaive guide fiting -
LRT-12»515/R0605774A
Drift, valve guide fitting - LRT-1 2.046/LST130
Mandrel, clutch plate - LRAT-12-040 - RO605022
Replace, crankshatt front seal~
LRT-12-028[1BG1 456
Remover, crankshaﬂlcamshan gear - 18613411
LRT-12—031I1BG1 464
Replace, camshatt oil seal - LRT-1 2.032/18G1482
Flywheel timing pin - LRT-12-044/L.ST128
Crankshaft damper restraining taol -
LRT-12-O43/LST127
Rear main cap seal guide - LRT-12-035/R0270304
Crankshalt damper tool - LRT-1 2-049/L.5T136
Injection pump timing pin - part of LET128 pump
remover tool - LST129/2 .

Dia. Range 28.6mm - 4 mm 156 45

186.1344

S$T2675M
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RO.274400

18G. 1482

RO 6057744

RO.605022

VBG. 1456

i WS, BIA -

LST.127

RO.270304A

2 Ot Required
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WARNING: Where the use of special service
tools is specified, only these {ools should be
used to avoid the possibility of personal injury
and or damage {0 components.

WARNING: Where the use of an engine stand is
recommended, it is absolutely essential to follow
the stand manufacturers instructions 0 ensure
safe and effective use of the equipment.

In the interests of safety and efficient working,
secure the engine to an engine stand recognised
by the garage repair trade. Drain and discard the
sump oil whilst strictly observing the handling

and disposal instructions in the introduction
SECTION 01.

16

Remove the {ollowing ancillary equipment prior to
dismantling the engine.

Air conditioning compressor - where fitted
Power steering pump and alternatof.
Starter motor.
Engine electrical harness.
Air intet manifold.
Exhaust manifold and wirbo charger.
Whilst dismantting, make a note of the position of
miscelianeous prackets, clips. harness, pipes. and

hoses, that are removed at the same time, and any
non standard items, 10 tacilitate assembly.

DEFENDER

Tdi DIESEL ENGINE

CYLINDER HEAD REMOVE AND DISMANTLE

CAUTION: Since the in ectors a

protrude below the ciombustiol:nd ;;::aeterofp “:g:
cylinder head, it is important that they ar
rem_oued before removing the cylinder head ‘e
avoid the possibility of d to the inject .
heater plugs and pistons. )

s

Heater plugs remove

1. Disconnect the wirin
! g, remove the heater plugs
and store in a safe place to avoid damage.p o

Injectors remove

2. Disconnect the spill retu
Py m
oy at the pump and
3. Release the pipes at the inj
injectors and at the
. gump A-B"}C and D as ilustrated.
. Remove i i {
ool e pipes and store in a clean plastic
8. _Rglease the injector clamp nuts, remove the
injectors and store in separate plastic bags 10
?hrzvemr contamination and damage. Retrieve
sealing washers from the inj ing i
the cylinder head. Jector seatig It

N }
-\
‘S\\\\ X
@,
\\ ,
S

ST2613M
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Rocker cover remove.

1, Release the crankcase venﬁla\ionovehtif\z
' connections, evenly slacken and :/ZT
three bolts then {ift-off the rocker COVer.

Rocker shaft remove

’ shaft retaining
| 2, Evenly release the five rocker

smove the bolis from the
polts but do not Termove o revent

d Of
! . §t, especially the two en
| e, fhh: assepr:!flv from faling apart when removed

from the cylinder head.

18

itt-out the
3. Having removed the rocker shaft, lift-out

ina
push rods and insert them through holes in

re
piece of card marked from 1 10 810 ensul

assembly to their original locations.

CAUTION: Since the injectors and ?eaterork:a:
] bustion face
protude pelow the c‘::\‘:)onam e oy are

s 1§ ;

oo pos the cylinder head to
d before removing ! e

:Ir:i‘:lihe possibility of damage 10 the injector

heaier plugs and pistons.

S,
. Remove the valve stem cap
g. Mark each tniep;;hr “\m‘u; ‘t’:‘:fe dnuﬂemove tne
i 0 whi 3
f:){hnde‘f (:iamp nut and carefully remove the
s e each in 8 separate plastic
bag to prevent contamination and d?:laa‘:shers
6. Remove the neater piugs and §ea:j i ga 2
" and store in a safe place 10 avoid damage.

DEFENDER
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Rermoving cylinder head

7. Evenly slacken and remove the eighteen bolts
retaining the cylinder head and lift the cylinder

head from the cylinder block and remove the
gasket.

NOTE: lf necessary, at this stage the cam

followers may be removed for inspection. See
Cam follower removal,

FRONT COVER OIL SEALS/TIMING
BELT/CAMSHAFT

Water pump remove

1. i necessary remove the viscous coupling
complete, with the fan, from the water pump
spindle, using a cranked open-ended spanner,
noting that it has a lefe-handed thread.

2. Remove the four screws, to release the pulley
from the water pump hub.

. If necessary release the two jubilee clips and

remove the by-pass hose.

. Evenly release and remove the six bolis and

one nut to remove the water pump from the
front cover piate.

O
§T2952M

Front cover plate or seal remove
Front pulley and damper

6. Release the four bolts and remove the
crankshaft pulley from the damper.
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he crankshaft damper retaining. bolt Removing {ront coves plate

{ T127 t0
senvice 108 FR1%})"t‘>rranSo‘:ka to 8. Unscrew the 11 bolts and on

the cover plate.

H 6. To remove !
b use Special
restrain the damper and @
remove the special bolt.

e nut to release

5 o R e ST

: ST3125M

\;‘i ‘ 7. Fit the pressure bution 18G1464/5 to the e{_\? 32' -
: " the crankshaft and using service tool '
extract the damper as fliustrated.

Removing timing belt

K apsaiee

1, Use the restraining 100! L$T12"7 [ t};@&t;
crankshaft in & clockwise direction to‘ TG
that - the valves of number one cylinder e

closed and number four cylmder. valves :: ine

rock' and the crankshaft key allgn_ed Wi N

arrow cast into the front cpver as lllustrge (;nd

the crankshaft is twrned madveftenuy yund

TDC do not tum pack but continue :n fo

until the above conditions are achieved.

20
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2. Now screw the body of the timing pin tool
LST128 into the flywheel housing and check
that the pin can be inserted in 1o the
appropriate slot in the fiywheel periphery. Note
that there are two slots in the fiywheel one
being wider than the other. The narrowest slot
determines TDC for this engine and it is
therefore important that the correct slot is used.

LST128

ST2954M

3. Remove the three screws to. release the
injection pump access cover from the front
cover plate and insert the locking pin LST129/2
through the U' shaped cut-out in the pump hub
and into the hole in the pump body. This will
confirm that the injection pump Is correctly
timed in relation to the valves and crankshaft
and can be locked ready for removing. Leave
the pin in position in the pump.

LRe 20206
[SSUE A

4. To lock the pump, slacken the locking screw
anti-clockwise and remove the inhibiting plate.
Turn the screw clockwise to lock the pump
shaft. Remove the timing pin from the flywheel
housing.

CAUTION: It is important to ensure that once the
injection pump has been locked no attempt must
be made to rotate it. Therefore take care not to
allow the crankshatt to be turned untit the pump
has been removed.

NOTE: if renewing the timing belt, oil seals or
gears (with the cylinder head iitted) and there is
any possibility that the crankshaft will need to be
rotated after removal of the timing belt, it would
be advisable to remove the rocker shaft. This will
prevent the pistons contacting the valves as the
crankshaft is turned. If necessary, See rocker
shaft removal.

|
1
§
i
i
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5. To verify any {iming error, check that the timing
marks inside the front cover line-up with the
gear wheels.

6. if necesary temporarily fit the damper and
restrain the crankshaft with service tool FR101
while the three screws securing the pump
timing gear 10 the pump hub and the camshaft
gear wheel retaining bolt is peing slackened.

7. Remove the single boit, special washer and
remove the tensionet.

8. If the original belt is to be re-fited, mark its
divection of fotation with soft chalk pefore
removing it.

NOTE: A used drive beit develops 2 wear pattern

relative to the driving loads and its direction of
rotation. if the belt is to be re-used it must be

refitted so that it continues 10 operate in the

original direction.

22

Removing tiring belt gears

9. i the crankshatt gear wheel cannot be removed
by hand, use special service tool 18G1462-2
and pressure button 18G 1464-5. Assembile the
tool and withdraw the gear wheel as ilustrated.

18G 1464-2

ST2960M

10. Remove the camshaft gear whee! retai ning
polt assembly 10 enable the gear to be
removed. Use special service 100! 18G 1462-2
and bution 18G 1464-6. Assemble as shown
and withdraw the gear.

18G1464-6

e
S
\.Nl‘?”—m\,

NOTE: The camshaft and crankshaft oil seals
may be renewed at this stage with the engine in
the vehicle without removing the front cover, See
fitting front cover seals.

DEFENDER
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Removing injection pump

11. Release the injection pum|
p from the T
support bracket. o

12. Remove the three nuis securing the pump
ﬂange to the front cover and wilhdraw the
pump and gasket complete with hub and timing
pin. )

Removing front cover

13. To remove the front cover, release the three
bolts securing it to the cylinder block front face
and the three bolts that pass up through the
sump and ladder frame into lower face of the

cover.

§T2965M 13 M

Removing vacuum pump

14, Mark the position of the brake servo vacuum
pump with refation to the cylinder biock. Using
a 6mm Allen key remove the three screws and
lift-out the pump.
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Removing skew gear

During normal operation of the engine the camshaft

and skew gear teath develop 8 mated and wear

i 1 if the skew gear
tgem. It is therefore important tha

?sa 1o be re-used it should be fitted §0O }hat the le;t;
on the gear and the camshaft engage in the org

running position.

. re original re-engagement of the gears

e xme?:‘e‘ camgnaﬁ so that thfa camshaft ka}( :se
aligned with the ofl groove in the thrust pa'n

and mark the position of the skew gear (‘r
relation to the one of the three bolt holes 1o

securing the vacuum pump. Also mark the
skew gear housing
hole.

fiange to the same holt

ST297IM >

24

16. To remove the skew gear assemb\y,ﬂ ;az t:«.;
flange round SO that the edge ovel wzrds e
cylinder block, then @p the flange u;;“ ras
enable the skew gear assembly to be litte .

If necessary the oil pump drive shaft may be

removed at this stage-

Removing skew gear bush

17. Unscrew the oit filter cartridge, anli-c}ockwfm|se.
' using a strap wrench. Dispose of the oil safel Ze.a
18. Release the wo bolts and remove the oif filter
' adaptor and gasket from the engine. airin
1g. Using a2 6mm aflen key remove the retaining

screw and bush.

DEFENDER
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Removing fuel pump and side cover

20. Use a 6mm allen key to release the fuel lift
pump to gain access to the side cover retaining
boits.

21. Release the six bolts and remove the cover
plate. -

Remove front side cover plate
22. Release the six bolts and remove the front side

cover plate complete with the crankcase
ventilation pipe.

Remove cam followers

CAUTION: The cam followers are solid rollers
held in position against the cam by a slide inside
a fixed guide. If the guide is removed before the
roller, it is possible that the rolier can tall behind
the haft and b ¥ d. Furth

the roller could slip past the cam and fall into the
crankcase, It is therefore important to adopt the
foliowing procedure for removal.

1, Slacken back the guide locating screw so that
the end is below the bore of the guide.

2. Using a length of thin wire with a hooked end

lift-out the slide.

3. With the same piece of wire remove the roller .
4. Remove the guide locating screw and lift-out

the guide.

5. As each assembly is removed number it, from

one to eight, for refitting to its original location.

< 42 [N
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Removing the camshaft

1. Release the WO screws and remove the

camshaft thrust plate. )
2. Carefully withdraw the camshaft taking care n‘:)t
1o aliow the end of the shaft 1o drop on to the

bearings as it is removed.

STZ5M

Removing Clutch
of the cover to the

. Mark the retationship ; M
" original  balance is

fiywhee! {0 ensure

maintained. ) »
2. Evenly slacken and remove the SiX retaining

bolts and washers and remove the assembly
complete with the friction plate.

Removing flywheel

interests of safety, fit two fong 8mm bqlts

v !‘?u;h&:‘ ::\mch bolt holes, diametrically opposite,
to use as handles for lifing the fiywheel off the

hafl.

2, %r:rrr\\‘;r:rily fit the crankshaft damper ar)d \:js‘e
special service tool FB101 to resyrain | :
crankshaft while slackening the fiywheel eight
retaining  bolts. Remove the bolts and
reinforcing plate and lif-off the flywheel.

26

Removing flywheel housing

1. Remove the eight internal and two extemnal and

i then ease the
ve ladder frame securing polts, ther
?lywheel housing from the two locating dowels

and crankshatt.

DEFENDER
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Removing sump and oil pump

1. If necessary drain the engine oil. When working
with the engine on a work stand, invert the
cylinder block so that the sump is uppermost.
Remove the screws and ease the sump from
the ladder frame to reveal the ol pump.

§T2553M

NOTE: After removing the oll sump when the
engine is in the vehicle, refit and tighten two of
the retaining bolts to the left side of the cylinder
block to maintain pressure on the ladder frame

cylinder biock joint seai.
Removing oil pump

2. Two bolts secure the oil pump to the
crankcase. Access to the right hand bolt may
require the use of a socket with a universal
joint.Removal of the two bolts will enable the
pump to be withdrawn.

Removing ladder frame

NOTE: The ladder frame and fiywheel housing
are secured by five boits which are inaccessable
with the gearbox bell housing fitted. Therefore it
is not possible to remove the ladder frame when
the engine is in the vehicle without first
removing the gearbox or engine unit, flywheel,
flywhee! housing, engine sump and oil pump.

3. With the engine removed, release the
remaining ten bolts and separate the ladder
frame from the crankcase by gently tapping t©
break the seal.

27
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Removing pistons and connecting rods

NOTE: On this version of the Tdi engine, it is not
possible to remove the connes:ting rods or
pistons with the engine in the vehicle because of
the method by which the ladder frame s
secured. See note under Ladder frame removal.

1. Turn the crankshaft 10 bring z}\\ the cqpnemmg
rod cap nuts to an accessible position and
slacken the nuts using 2 15mm socket.

2. Remove the connecting rod nuts and remove
the caps complete with the lower bearnng

halves.

3. Before removing the piston assemblies? number
each piston from one o four so mgt it can be
identified with the hore from which it was

oved.

4. [l?xing care not to damage the bores, push
each connecling rod and piston, in turn, up the
pore untit it can be withdrawn from the cyllpder
block combustion face. As each - piston
assembly is removed fit the corrgspondmg cap
and bearing shelt to the connecting rod noting
that the shell locating tags are together on the
same side as the connecting rod number.

28

ST2975M Q

femoving crankshaft

@@

1. Slacken the ten main bearing polts with a

14mm socket.

2. if difficulty is experienced removing the cap 2

suggested method is to lever the cap from both

sides, as illustrated.

3. Insert a suitable baf in the hole in the inside

j kshaft
face of the cap and lever against the cran!
journal on the outside face.Ensure that Ablocks
of timber are used under the levers particutasly
1o protect the crankshaft.

4. Re?ease the remaining bolts anq remove the
main bearing ©aps complete with the lower

bearing shells.

“T3116M
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5. Lift-out the crankshaft either by hand or hoist. if
a hoist is used be sure fo insert adequate
protection between the sling and journals to
avoid damage.

6. Remove the main bearing upper shells from the
cylinder block.

7. Remove the two thrust washers frome each
side of the centre bearing location.

8. Remove the four cylinder lubrication, jet tubes.

CYLINDER BLOCK INSPECTION AND OVERHAUL

Inspection

1. Degrease the cylinder block and carry out a
thorough visual examination checking for cracks
and damage.To check each main bearing cap
and its location on the cyiinder block, fit the
bearing caps without the bearing shells.

2. Fit the bolts and tighten to the correct torque,

then remove one bolt from each bearing cap

and check with a feeler gauge that no
clearance exists at the joint face as illustrated.

3. A clearance indicates either a bent bolt,
damaged dowi, distortion of the caps or block,
or that the cap has been filed or machined in
an attempt to reduce any clearance due to
wear in the bearings. Main bearing caps are
not available separately from the cylinder biock
therefore any clearance should be investigated
and rectified or the block renewed.

N

ST2658M

Cylinder bores

4. Measure the cylinder bores for ovality, taper
and general wear, using any suitable
equipment. However, an inside micrometer is
best for checking ovality and a cylinder gauge
for taper.Check the ovality of each bore by
taking measurement at the top of the cylinder
just below the ridge at two points diametrically
opposite.

5. The difference between the two figures is the

ovality at the top of the boreSimiar
measurements should be made approximately
50 mm up from the botiom of the bore so that
the overall ovality may be determined.The taper
of each cylinder is determined by taking
measurements at the top and bottom of each
bore at right angles to the gudgeon pin line, the
difference between the two measurements is
the taper.

6. To establish maximum overall bore wear, lake

measurements at as many points as possible
down the bore at right angles to the gudgeon
pin line. The largest recorded figure is the
maximum wear and shoutd be compared with
the original diameter of the cylinder bore.

Maximum permissible ovality 0,127 mm.
Maximum perrnissible taper 0,254 mrmn.

Maximum permissible overall wear 0,177 mm.

i
¥
i
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Finat finishing of the journals should be achieved by

eded the cylinders CRANKSHAFT
using a static lapping stone with the crankshaft 1

7. 1f the above figures are exce

can be repored 1o 8 maximum of 0,50 mm
depending upon the condition of the pores and 1. Degrease the crankshaft and clear out the oll rotating in a clockwise directi :
the amount of wear. Aternatively, if the overall ways which can pecome clogged after long fiywheel end of thec(sek irection viewed from the
wear, taper and ovality are well within the service, ankshaft. !
acceptable fimits and the original pistons are 2. Examine visually, the crankpins and main it is important to en
serviceable new piston rings may be fitted. Y is pearing journals fof obvious wear, SCOeS, stone travels bayond f:]"e that, when grinding, the
important however, that \he bores are deglazed. grooves and overheating. A decision at this avoid formation of a st e edge of the journal 'A’ to 4
with a hone, to give & cross-hatched finish 10 stage should be made as to whethes the must be taken not ‘sep B' as ilustrated.Also care AQ
provide @ seating for the new fing. W is not condition of the shatt is worth continuing with @ radii 'C". o machine or damage the fillet )
permissible 10 reclaim a cylinder block by fiting more detailed examination. # is it
cylinder tiners 10 the Tdi engine. 3. With a micrometer, measure and noté the machini::; :g ::;’;;fma’ wash the crankshaft after
ovality and taper of each main bearing journal ensuring that afl ol aﬁ traces of abrasive. material,
Camshaft bearings and cranipin as follows. galleries are clean.
4. Ovality - Take two readings at right angles 10
8. Measure the internal diameter of each camshaft each other at various intervals.The praximum
pearing at several points using an internal ovality must not exceed 0,040 mim.
micrometer. 5, Taper - Take two readings parallel 1o each ST2631M
other at both ends of the main bearing journal Ly WO
i A comparison of the bearing diameters with those of and crankpin.The maximum permissible taper o
i {he respective camshaft journals will give the amount must not exceed 0,025 mm. Genuine Land R .
i of clearance.The hearings should be renewed if the 6. To check for straightness, support the front and L are supplied o‘(’)‘;es' service standard size pistons
',‘i_‘ clearance exceeds 0,0508 mm. Or, in any event, if roar main bearing journals in w blocks and - production tolera'nc mm oversize to aliow for
Lo they are scored of pitted.This work should only be position a dial indicator 10 check the run-out at fnew pistons to e on new engines. When fitting
B entrusted to line boring specialists. the centre main bearing journal Run-out must must be honed ta standard size cylinder, the bores
i : not exceed 0,076 mm taking into account any correct clearanc o accommodate the pistons with the
it is vital 10 thoroughly wash 1he cylinder block after ovality in the centre journal. The overall wear ol o ©s.
machining to remove all traces of abrasive material, limit should not exceed 0,114 mm for main ) Clearance limits fo )
. ensuring that all off gatieries ar clean. pearing journals and 0,088 mr: folrh crar:kpins. . ST1808M standard cylinder go?:":n::‘"‘ﬁ:;d !:IZE; t;\)istons in a
g 7. A crankshaft wom beyor e limits O 1h . ) at right angles to
' Check crankcase main bearings maximum taper, ovality and overall wear, can mz 25:3\::%‘)::;:“'" the data section. When taking
pe ground 10 0,25 mm. pistons must bo lhrements the cylinder block and
Discard scored, pited. cracked and worn bearing acouracy e same temperature fo ensure !
shellsTo determine the maximum wear, assemble When grinding the crankshaft main pearing and Pistons and connecti acy.
! the main bearing shells and caps 10 {he crankcase crankpin journals, rotation of the grinding whee! and ecting rods 4. Using a suitable mi
and tighten the bolts to the cofrect torque figure. crankshaft must be in the same direction, The following checks . . the pistons ‘:t emmlcrometer or vemier measure
Using an inside micrometer, measure each bearing anti-clockwise, viewed from the fiywheel end of the must also be carried oretlatlr)g fo pistons and rings angles o the Ude bottom of the skirt at right
at several points and note the greatest figure. The crankshaft. 10 rebored cylinder blo:k prior .loA ﬂ_mng new pistons gudgeon pin.
maximum weas is the difference between ihis figure components are requireds.a}:n:;r;‘s l'.:n de::lged it new
ust be kept in

and the smaltest diameter of the corresponding their related sets and the position of h
: ( e N
its connecting rod should be noted. ach piston 1o

crankshaft joumnal.
The main bearing running dlearance is given in the " e ison n .
| piston rings and i
| o o SPEC‘F‘CA“ON e » gafzt? pistqn and detacg the co?x(rj\i?:ﬁ:g gg from
] c;:gm:l pistons - Decarbonise and degreage all 4
o & ngnzs and carry out a visual examination
o ptstoq and fings and discard any which
-y ungerviceable. Pistons which appear
el ;’:::b!: xashpu!q be subjected to a more
Pread mination described under 'New
. N i igi
e:gngls(ons - Original pistons fitted to new
s at the factory are speciafly graded to

s

facili
acilitale assembly. The grade letter on the ST2657M

piston crown sho i
ut i
new pistons. d be ignored when ordering

30
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5. With an inside micrometer or cylinder gauge
measure  the diameter: of the bore at
approximately halt-way down and note the
reading.

ST2668M

6. The clearance is determined DY sublracting the
piston diameter from the hore diameter.

7. ¥ gauge equipment s not available the
clearance can be assessed by placed a fong,
suitably sized, feoler gauge down the mr_ust
side of the bore and inserting the appropnatg
piston, upside dowr?, in the bore and position it
with the gudgeon pin paralte! to the crankshaft
axis. Push the piston down the bore and stop
at the tightest point and whilst holding the
piston still, slowly withdraw the feeler gauge. .If
a steady resistance of approximately 25kgis
felt, the clearance is satisfactory.

piston ring gaps

8. When checking the piston fing gap in worm
bores which are within the acceptable taper
and ovality limits, the ring must be insered
squarely into the bottom of the cylinder at the
lowest point of the piston travel. To ensuré
squareness push the ring to the correct position
using & piston.

32

572658M

9. With the appropriate {feeler gauge check a_ll the
ring gaps in twim, including the oil controt rings.

The correct gaps are fisted in the GENERAL
SPECIFICATION DATA. If any gap is less than that
specified, remove the ring, and file the ends square,
whilst hotding the ring in a fing fig or vice.Should
any gap be excessively wide and not likely to close
up to within the specified limits when hot, an
oversize ring should be fitted.

Once the rings have peen selected for & particutar
cylinder and piston ensure \hat they are not again
mixed up. .

Piston ring groove clearance

10. 1t is important that the groove clearances are
correct. Rings that’ are too tight may bind or
fracture when hot and cause loss of
compression. Excessive Clearance allows 'the
rings 1o yock in the groove and .may result in a
pumping action and excessive oil consumption.

DEFENDER
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11. Fit the oil control ring expander to the bottorn

12.

_groove, then fit the oll conirol ring ensuring that
it fits over the expander. Fit the second,
narrow, compression fing with the word TOP'
u_ppermosl, Likewise fit the first compression
ting to the top groove, word "TOP* uppermost.

ST2636M,

After fitting slide each ring around the groove to
ensure that it is free and does niot bind.

. Using an appropriate feeler gauge check the

groove clearance between the rings and piston.
!1 the clearances in excess of the figures given
in data section the rings or the pistons shoutd
be renewed.

§72632M

Gudgeon pins

14. Examine the gudgeon pin for obvious wear,

cracks, scores, of overheating and ovality and
taper using a micrometer.

Connecting rods

15. Check the connecting rods and caps for

distortion as follows; fit the correct cap, less the
pearing shells, to each connecting rod as
denoted by the number stamped near the joint
faces. This number also indicates the
piston/cylinderlcrankshaﬁ journal to which it
must be fitted.

. Tighten both nuts to the correct torque, then

release one nut on each cap, now check that
no clearance exists at the joint face as
Hlustrated. A clearance may indicate a bent bolt
or that either of the joint faces has been filed or
machined previously, in atiempt 10 rectify
excessive bearing wear.

$T2976M

17. Use an accurate connecting rod alignment

gauge to check the rods for bend and twist.
The maximum afiowable for both conditions
must not exceed 0,127 mm.

. Examine and check the small-end bush for

wear. If necessary renew the bust.The correct
clearance of the gudgeon pin in the small-end
push is given in the data section.

. When renewing a bush ensure that the oil hole

in the bush lines up with the hole in the
connecting rod. Finish the hush to the correct
size and clearance.
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20, Connecting rod bearings that aré worn, pitted,
scored and show signs of overheating must be
discarded. i more than one of the bearings
show these signs they must alt be renewed.
When fiting new or used pearings 10
serviceable crankpins the clearances must be
checked.

Big end bearing nip and clearance

21, Clean the protective coating from new bearings
before fiting.

22. Fit the pearing shells 10 each conneciing rod
and cap ensuring that the location 1ags are
correctly seated and aligned.Fit and tighten
poth bolts to the comect torque, next release
one nut on each cap then check for a nip
clsarance of between 0,10 to0 0,20 mm.

§T2877M

23, Check the joint face of faces of poth cap rod
and bearing shells if the nip clearance is
excessive. Too fittle nip clearance will allow the
shell bearings to move {possibly rolate) inside

the connecting rod when the engine is running.

After  satisfactory fiting of the bearings
termporary retain the shells and caps to the

appropriate connecting rod.

Assembling pistons to connecting rods

The piston must be assembied 10 the connecting rotd
so that the arrow on the piston crown points 10 the
front of the engine and the off-set combustion
chamber, bearing shell tags and connecting rod
number are all on he same, right hand side of the
cylinder block viewed from the rear of the engine

(camshafl side).

24. Insert a circlip in
poss and assembl
rod with the gudgeon pin.

with a circlip on

ST297M

the opposite

one side of the gudgeon pin
¢ the piston to the connecting
. Secure the assembly

side of the piston.

DEFENDER
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ASSEMBLE ENGINE

En that the cyhnde 1 ollways are
sure that r block and all ollway

i IO’OUQNY clean using an aif ling, if available, priof
(o] aSSEI!lb‘YA

Refitting cylinder {ubrication jet tubes

Oit jet tubes are fitted 10 lubricate i
t the pistons a
bores directly from the main oil gallery. P ks

1. Asserpble and fit the jet tube as illustrated

ensuring that the dowels locate in the holes in

the cylinder block, and that the larger diameter

washer fits under the bolt head.Tap the jet

?sloi‘::l(l?( :own ‘% iensure that the focating dowel
ome. Fit and tighte! ini

to the correct forque. ghien the retairing bol

Crankshaft bearings
Main bearing nip clearance

Cle i
an the protective coating from new bearings

before fitting.

1. Fi i
:lr:s;h'e bearing halves to the- cylinder block
ring full engagement of the location 1ags.

2.
':‘b::i"“g‘h: other half shells into the main
aps, again i
\ locate correcty. g ensuring that the tags

Fit j i

loca?iuo r:he ‘main bearing caps to their original

e s fightening the bolts to the correct
. then release one bolt on each cap.

4. Check th
e clearance betw
block as ifustrated, een the cap and the

ST2567TM

The nip clearance which ensures that ihe bearings
are correctfy clamped, must be within 0,10 to 0,15
g\g\. investigate and correct any nip clearance errors
ore removing the main bearing ca i itti
the crankshaft. 9 caps prior 12 B9

Fitting crankshaft

1. Insert two standard thickness thrust washers
ez:xch side of the centre main bearing location
with the oil grooves towards the crank thrust
faces.

2. Lubricate the cylinder block pearing shells and
carefully install the crankshaft.
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Crankshaft end-float

3. To determine the crankshaft end-float mount a
dial test indicator 10 read-off the end of the
crankshaft. Move the crankshaft away from the
indicator and zero the dial, then move the
crankshaft in the opposite direction and note
the indicator reading. The end-float should be
0,05 to 0,15 mm.

Alternatively measure the clearance wim a fee{sr
gauge adjustment s required substitute  with
oversize thrust washers Variation of thrust washer
thicknesses at each side of the crankshatt journal
must not exceed 008 mm to ensure that the
crankshalt remains centralised.

Main bearing caps

4. Lubricate and fit the centre main bearing cap,
tighten both bolts 1o the correct torque and
ensure that the shalt 5 free to rotate before
fitting the next bearing cap. .

5. Lubricate and fit 1-2 and 4 main bearing caps
checking that the shaft is free to rotate after
tightening the bolts tor each.

36

6. Ensure that number five main bearing cap is
clean and free from old seal material. Attach
the seal guides number RO270304 to the
crankcase, as iustrated, and ensure that they
are parallel to the crankcase edge.

7. To prevent any seal material pecoming trapped
petween the bearing ¢a8p and crankcase,
chamfer the inner edge of the seal 0,40 to O,t}o
mm wide as flustrated.Smear the seals with
engine oil and fit them to the bearing cap.

8. Fit the bearing cap complete with shelt bearing
10 the crankcase and secure with new bolts and
fighten to the appropriate torque. Aemove seal
guides and check that the shaft is free to
rotate. '

DEFENDER
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9. To allow for shrinkage after fiting leave the
seals standing proud of the crankcase face
then using a sharp blade, trim the seals off 10
approximately 0,80 mm above the crankcase
face.

Fitting connecting rods and pistons

oy

. Ensure that the essentric headed big end bolts
and shell bearings are correctly located in the
connecting rods and as a precaution against
possible damage to the crankshaft journals
during instaltation of the pistons, cover the bolt
threads with a layer of adhesive tape. Check
that the number on the connecling rod is the
same as the piston and cyiinder and that they
are correctly orientated.

2. With the cylinder block vertical, and 2 and 3

crankshaft journals at BDC jubricate and install

2 and 3 piston connecting rod assemblies so

that the piston rings are resting on the block

face.

3. Stagger the piston rings on bolh pistons as,

ilustrated, then using a suitable tool compress
the piston rings and gently push each piston
into the cylinder bore,

4. Pull both connecting vod big ends on to the
journals and fit the caps ensuring the numbers
match and orientation Is correct. Retain the
caps with new nuts but do not tighten at this
stage.

5. Turn the crankshaft so that 1 and 4 journals
are at BDC and install the pistons and
connecting rods as previously described.

6. Tighten both nuts on one connecting rod to the
correct torque and check that the crankshafl is
free to rotate before securing the next
connecting rod cap nuis.

7. Investigaie and rectily any big end bearing
which when tightened restricts the freedom of
the crankshaft.

8. Check that each hbig end is free to move
sideways on its journal and if necessary check
the actual side clearance using a feeler
gauge.The correct clearance is given in
GENERAL SPECIFICATION DATA.

£T3124M
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Fitting rear main oil seal to flywheel housing

The oil seal is - manufactured from PTFE and is
supplied with a former 0 maintain the conegt shape
which must not pe removed until the seal is 10 be

fitted.

sure the seal housing is clean and dr.y

" ::: e1ree from burrs.Do not togch the ‘seal fip
and ensure that the outside diameter is clean

d dry.

2. ?Jr;ingryspecial seal replager ‘1861 34-11 and
with the lip side leading drive-in the sea} as far
as the tool allows.if the ool is no.( available fit
the seal to the bottom of the housing 1o ensure

squareness.

Fitting flywheel housing

TE: Later Tdi engines are .ﬂ?ted with @
:\?wheel housing that has a fiat joint face w‘lh
the cylinder plock instead of a shallow anndu a;
groove round the seal housmg._The metho ho
sealing the housing to the cylinder pblock has
also changed. Instead of a bead of .sealant toa
precise configuration, 8 large special gasket v;
used. The new gasket is interchangeablg an
should be used to seal the‘ﬂywhee.l housing to
the cylinder plock on earlier engines but the

annular groove must be filled with RTV sealant.

38

i uide, number 18G1344
3. Examine the seal g e and not

ensuring that it is perfectly
damaggd or scratched. Also check that the
crankshatt oil seal journal is smooth and clear.d
4. Locate the seal guide on 10 the cra}nkshaﬂ an
jubricate the seal, guide and ;ourqal w»}h
concentrated Oildag’ in & 25% solution with
ean engine oil. .
5. go:ition Eihe gasket on the cyllnder block over
the two dowels.The gasket will only fit one way

round. y
Where applicable, §il the annular grooveé with

RTV sealant.
Place the seal guide over the crankshaft flange

i ide 1o ensure
and using the two dowels as a guil '
initial squareness, it the fiywheel housing and

remove the seal guide. N
8. Secure the housing with the retaining bolts and

tighten evenly to the correct torque.

~ @

ST3133M 18G.1344
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OVERHAUL AND FITTING FLYWHEEL
Inspection

Normal wear and scores on the flywheel clutch face
can be repaired by machining provided that the
overall width of the fiywheel is not reduced below
36,96 mm therefore check that the fiywheei has not
been previously machined before proceding further.
The ring gear may be renewed if the teeth are
chipped or damaged.

Reface the fiywheel

1. Remove the clutch cover iocating dowels.
Machine the fiywheel over the entire clutch face
removing only the minimum of material
necessary to achieve a smooth surface parallel
with the crankshaft mating face within the
dimensions given above.

Renew ring gear

WARNING: Wear industrial goggles to protect the
eyes from flying fragments.

2. To renew the ring gear, dril a 8 mm hole
between the root of any two teeth and the inner
diameter of the ring gear deep enough to

weaken the gear. Take care not to aliow the
drill to enter the flywheel.

X e

Pa
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3. Secure the fiywheel in a soft jawed vice and
cover it with a cloth 1o avoid personal injury.
Place a cold chisel above the diilled hole and
strike it sharply to split the ring gear.

4. Heat the new ring uniformally to between
296°C and 250°C but do not exceed the higher
figure.

5. Place the fiywheel, clutch face down, on a flat
surface and press the starter 1ing firmly against
the flange until the ring contracts sufficiently to
grip the flywheel.Allow the ring to cool naturaily.
Do not hasten cocling in anyway otherwise
distortion may occur. ’

it 3

|I;|"~“‘.“’

ST2640M

Fitting flywheel

6. Locate the tiywheel on the crankshaft and
secure with the reinforcing plate and retaining
polts. Temporarily fit the damper 0 front of
crankshaft and use special service tool FR101
or LST127 to restrain the crankshaft whilst the
eight retaining bolts are being tightened to the
correct torque.

7. To check the fiywheel for possible run-out,
mount a dial test indicator so that the stylus
rests, in a loaded condition, on the clutch
pressure face at a radius of 114 mm from the
centre of the flywheel.

8. Turn the fiywheel, and check that run-out does
not exceed 0.05 to 0,07 mm. Should any
run-out be excessive, remove the fiywheel, and
check again for irregularites on fiywheel and
crankshaft mating faces and dowel.

H
A
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Fitting clutch

If the original clutch cover is being refitted, ensure
any marks made during dismantling are aligned to
maintain original balance.

1. Clean the flywheel and place the friction plate
with the raised centre seclion cutwards away
from the flywheel.

2. Fit the clutch assembly locating it over the
three dowels and loosely secure with the six
bolts.

3, Centralise the centre plate using special tool
ROB05022 or a spare primary shaft and tighten
the six bolts evenly to the correct torque.

4. Remove the tool and smear the splines of the
centre plate with Molybdenum disuiphide
grease, such as Rocol MTS1000.

RO 605022

$T2611M

40

Fitting camshaft

Inspection

1. Mount the camshaft on W' blocks on a’surface
plate for convenience and examine the cams
for wear, scores, pitting and chipped edges.

2. Examine the joumals for obvious wear and
scores and signs of overheating, in particular,
check the thrust piate. If the journals.are visibly
serviceable, check with a dial gauge or
micrometer for overall wear, ovality, taper and
runout,

CAUTION: i the skew gear is worn and requires
[ I, the hatt must also be renewed
even though the camshaft gear may appear
satistactory. Once the two gears have run
together they become a matched pair.

3, Lubricate the camshaft pearings and jousnals
with clean engine oit and carefully insert the
camshaft into the cylinder block. Fit the thrust
plate and secure with the two boits and fighten
10 the correct torque.

ST29688M

4. To check the camshait end-float, temporarily fit
the camshaft gear and mount a dial test
indicator so that the stylus rests in a loaded
condition upon the machined face of the gear.

5. Zero the dial and move the camshaft back and

forward and note the reading.The end-fioat
should be within 0,06 to 0,13 mm. If necessary
fit another thrust plate to achieve the correct

end-float.

DEFENDER
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Fitting cam followers

1. Examine ali the components for wear
dam.age‘ particularly the rollers and pushargg
sgalmg in the slides and ensure that the tappet
slides move freely in the guides. if the same
parts are being refitted, ensure that they are
returned to their original positions.

NOTE: The tappet retaining

g screws have i
encapsulated locking compound appﬁedat:)n .f:;z
threads to ensure that they do not become

loose.Once the screw has i
prara been used the locking

2. lnsgn. the tappet guides into the cylinder block,
retaining each with a new screw which shoul(;
be scrgwed in sufficiently to allow the rollers
and slxde§ to be installed. Ensure the rollers
are fitted in accordance with any marks made
Qunng _removal. New rollers, however, may be
fitted either way around. '

3. B.efore fitting the tappet slides make sure the
oilways are clear to the running surface of the
:I:;'cl!:s ax_du“lt:fel-pushrod seating.insent the tappet

i e word FRONT' of
e eniine r F' to the front
4. Finally tighten the screws to
the cor
fo secure the guides. rect torque

Fitting skew gear bush

Inspect the 1
ins c;; . skew gear bush for wear and renew if

1. insert thg bush into the cylinder block and
secure with a new screw 1o the correct torque.

Do not over ti i
o tighten as this may damage the

41
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Overhaul and fitting skew gear

ircli ini he skew gear
1. Remove the circlips retaining the SKew
shaft to the bearing and the bearing in the
housing.
2. Press ?he bearing and shaft assemply from the
housing and the shatt from the bearing.

i O dngs, examing all
Discard both rubber O r

components especially the bearing and skew gear
{or wear and damage and renew if necessary.

+ It the original skew gear and camshaft
Séﬁ‘?g re-used, they must be.ﬁ_ﬂed so th‘at th;
teeth on each, mesh in the original posit:‘on.
cither the skew gear o the camsha‘ a;z
renewed, the mating component must also

renewed.

ST2995M

Fitting skew gear

igi haft are being
If the original skew gear and cams| "
re-used ltg is important that the gear teeth mesh in
the original position as follows:

&. Tum the camshaft so that ‘e key aligns with

the oil groove as ilustrated.

Assembling

[ ing and secure
3. Press the bearing into the housing
with the circlip.Support the housing and_ pre's\s
the shaft into position and secure with the
circhip. .
4. Fit .’:\p new tubber 'O’ ring to the outside of the
housing and to the internal annular groove In
the shaft ready for instaliation.

42
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6. Fit the skew gear assembly so that the

ventilation slot in the gear housing is towards °

the front of the engine as illustrated and
ensuring that any alignment marks made during
dismantling are realigned.

if both components are new it is only necessary to
correctly align the ventilation siot as described
above.

OVERHAUL AND FITTING OIL FILTER ADAPTOR

Oll temperature thermostat

1. Remove the two bolts and carefully withdraw
the thermostat extension housing complete with
the 'O’ ring (2), thermostat (3), washer (4), and
spring (5).

2. Clean the adaptor housing (6) with lint-free
cloth. Inspect all the parts and renew as
necessary

3. Fit the spring, washer and thermostat with the
pin uppermost.

4. Fit the extension housing using a new O’ ring .
Enswre that the pin protruding from the
thermostat locates in the hole in the extension
housing and secure with the two bolis and
washers,

ST2596M

5. Using a new joint washer fit the oil filter
adaptor. Ensure that the retaining bolts pass
through the two smalf holes in the joint washer.. .
Tighten the two retaining bolts evenly to the
cofrect torque.

Oit filter

6. Smear the fiter sealing ring with oll and screw
the fiter clockwise until the seal touches the
machined face, then tighten the filter a further
half tumn only. Do not over tighten. See
Maintenance operations, section 10.

Fitting vacuum pump

7. Using a new gasket fit the vacuum pump so
that the brake servo connection is towards the
front of the engine, ensuring that the cross-pin
in the skew gear locates in the pump drive
shaft then secure with three screws tightened
to the correct torque.
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Fitting front and rear side covers and fuel lift
pump

. Check that the front side cover baffle plate 18
° g:cure and fit the cover us’mq a‘r}ew gasket
securing with only four of the siX 'iaxmg bolts :t
this stage, leaving out the two whnt_:h secur: the
injection pump support bracket as iilustrated.

ST3002M

Fitting vear cover

i sket and
g. Fit the rear cover also gsmg a new ga
secure with six bolis tightened 10 the correct

torque.
Fitting fuel lift pump

10. Check that the lift pump is sgrviceable and refit
using a new gasket, ensuring that the pump
actuating  lever tocates correctly onto  the

camshatt.

FITTING FRONT COVER TIMING BELT AND
GEARS

move the
. Clean the front cover ‘and remo
k crankshaft and camshatft oil spals takmg care
not to damage the seal housing. Exz}mune xt;z(
cover for damage, cracks and dxstomon.Cheh
the mating tace of the cylinder block and the
cover plate for burrs. .
2. Cleanpthe front tace of the cylinder block and

use a lile grease 10 hold in position 8 new
joint washer.

a new joint washer to the cpo%am
> {a\:)S:nuf:te and 10 u,\e tapped hote for the jockey
bolt. .

4 g:ill%ed?r’;‘r‘:l cover locating it over }hg single

’ stud and secure with the three retaining b_?::s

tightening evenly to the correct torque. e

correct bolt length for each hole is given in the
following ilustration.

DEFENDER
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Front cover seals

5. Lubricate a new crankshaft oil seal. With the lip
side leading, drive-in the seal, squarely, using
special service tool 18G1456.

6. Similarly, lubricate and drive-in a new camshatt
oil seal, lip side leading, using special service
ool 18G1482. :

18G1456

ST3006M

Fitting injection pump

1. insert the timing pin in the pump hub and body.
Fit the injection pump and secure with the three
nuts and tighten evenly to the correct torque.

2. Fit the pump rear support bracket to the front
side cover and secure to the pump with two
bolts and nuts.

3. Inspect the pump drive gear for wear and
damage, ensure it is thoroughly clean and dry
before fitting to the pump. Retain the gear with
three bolts and reinforcing plate. Do not
overtighten the bolts at this stage.

Injection pump, valve timing and drive belt

Dirive belt

During use, a beit develops a wear pattern relative to
its running direction, therefore, if the original belt is
1o be re-used it must be fitted so that it continues to
rotate in the original direction, otherwise the belt
must be renewed.

Drive belts must be stored on edge on a clean flat
surface and in such a manner that bends are not
less than 50 mm radius. Do not bend the belt at an
acute angle or radius less than 50 mm otherwise
premature failure of the fibre reinforcement could
result.

Cleanliness and accuracy are vital when carrying out
the timing operations and fitting the drive belt.
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1.

n

w

Check the gear wheels are not damaged of
scratched and that they are thoroughly clean

and d

ry.
. Enswe that the helt adjustment idler bearing is

sound and not leaking lubricant.

. Fit the crankshaft and camshaft gears ensuring

that the camshaft gear is retained with the
special polt, washer and new 'O’ ring but do
not tighten at this stage.

4. Rotate the camshaft so that the centre dot on
the camshaft gear is aligned with the arrow in
the front cover.

5. Temporarily refit the crankshaft pulley and turn
he crankshaft so that one and four pistons are
at TDC and the crankshaft key is aligned with
the arrow in the front cover.

6. Screw the: body of ming pin LST128 into the
ing and check that

potiom of the fiywheel housil
the pin will locate into the fiywheel slot. Wis

important to note that there are two slots in the
fiywheel and that the narrowest is the one that
must be used for this direct injection engine.

§T2641M

Belt fitting and tensioning

NOTE: 1t is vitally jmportant that the following

belt tensioning procedure is carried out carefully

and accurately. The procedure which ensures
that the bett is equally tensioned between each
of the gears involves tensioning the belt twice.

New and original pelts are tensioned to different
figuves.

7. Ensure that the crankshaft, camshsaft and the
injection pump are correclly aligned with the
timing marks as pef previous instructions, then
carefully fit the belt ohserving any rotational
marks made during removal. Feed the belt over
the gears keeping it tight on the drive side.

8. Fit the belt tensioner with the special washer
and single bolt screwed in finger tight. Insert 8
18 mm (0.5 in) square drive extension into the
fensioner plate and with a dial type forque
meter with a range not exceeding 60 Nm, apply

a tension of 18 Nm for a new belt, or 17 Nm
for an original belt. When the tension is correct
and the meter is in the vertical position, tighten

the clamp boit.

NOTE: To ensure correct belt tension it is very
important that the tensioner is clamped when
torque meter is in the vertical position and the
applied tension s correct.

DEFENDER
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9. Tighten the camshaft drive i
gear retaining boft
and thg mreg bolts that secure the pum;? gear
:nd re;-mforcmg plate to the pump hub to the
orrect torque and remove i i
i the timing pin

ST3008M

:AUTION:‘ inof:k the Injection pump and fit the
eeper piaie before attempling o tum the

kshaft. Also

that the flywheel timing

pin LST128 is clear of the flywheel slot.

10. Rotate the crankshaft one and three quarter

revo!u:i'ons. then continue to turn the crankshaft

‘sri‘;)emél: in the normal running direction ‘untit the
on pump timin i i j

o g peg will slide into

EII‘\‘:JTION: Tf) ensure the accuracy of the timing

tensioning of the drive bell, the injection

::J;np hub and cfankshah must only be turned in

" normal running direction when carrying out
e timing and belt tensioning procedure.

11. Check that the crankshaft and camshaft timing

:vr:arks are gorrectly aligned, then slacken the
terec? injection pump puliey bolts and the
. nsioner clgmp bolt. Re-adjust the belt tension,
; hgéau‘\oensunng that the tension is correct when
rque meter is vertical and the tensi
clamp bolt is tightened. ot

1 i i
2. Finally tighten, the tensioner clamp bolt and the

:gree injection pump pulley bolts to the correct
rque and remove the timing pin.

Fitling front cover plate

13. Remove the worn seal from the cover and

14.

15.

ST2917M

cle:n the recess. Support the cover on a flat

surface and using service tool 18G1456 press

:‘e‘a(;?r?g nsewmseal into the location, lip side
, 50 that when fitted the [

from the crankshaft. © I faces away

Ensure that the front cover and piate joint faces
are clean and fit a new gasket 10 the front
cover using a litie grease.

Fit a new gasket 1o the centre hole in the cover
plate and locate in position by inserting a b;)\l
Then fit the plate 1o the cover securing with me
eleven fetaining bolts using the location chart
showing the various lengths. Tighten the boits
evenly to the correct torque.

ST2918M 75mm

i
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Fitting front dampey and pulley

16, Check that the damper subber is in good
condition then locate the unit on the crankshaft
key and secure with the distance piece and

sp!
threads and tighten to the correct torque using

ecial bolt. Apply @ littie Loctite 242 10 the bolt

service tool LST127 1o restrain the crankshatt,

as illustrated.
17. Refit the puliey securing with the four bolts and
tighten to the correct 1orque.

ST3125M

WATER PUMP INSPECTION AND FITTING

The water pump is not a reconditionable unit but its
condition can be determined by the following checks.

1.

Spin the pump spindie and listen for bearing
noise, aiso push and pull the spindle and check
for sideways movement. if the bearing is in
good condiiion the clearance betweer the
impeller and the pump bady should not vary.

. Inspect the vent hole in the pump body for

signs of coolant of jubricant leaks. i there is
any evidence of leakage, the pump should be
renewed.

Fitting water pump

3.

4.

o

48

Lightly grease a new joint washer and place it
in position on the timing cover.

Clean the threads of the water pump retaining
polts and apply Loctite 572 thread lubricant
sealant to the threads of the long polts which
penetrate info the cylinder biock.

Fit the pump to the cylinder plock and secure in
accordance with the bolt chart. Tighten the six
polts and one nut evenly to the correct torque.

£

ST291M

6.

If separated, fit the fan blades 10 the viscous
coupling with the four screws. Fit the fan and
viscous coupling assembly to the water pump
spindle noting that it is secured with a left-hand
thread. If air conditioning i8 fitted do not at this
stage fit the drive pelt until the compressor belt
is fitted.

Fitting ladder frame

Since the sealant specified to seal the tadder frame
o the crankcase cures withiin fifteen minutes itis
important 10 fit sufficient boits to ensure adeguate

1.

presslon while the sealant cures.

Clean both sides of the ladder frame and
remove all traces of oid sealant. Check that the
frame is not distorted and is free from burrs
and damage on the mating faces that could
cause oil or bypass gas to leak.

.- Coat both faces with Hytogrip Primer to clean

and hasten curing then apply a bead of
"Hylogrip 2000° 3,0 mm wide 10 the mating face
with the crankease.

Fit ten securing bolts through the ladder frame
flange and two more through the sump face as
lustrated. Tighten all bolts evenly to the correct

forque.

10.

11,
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OlL. PUMP OVERHAUL

1. Bend_back the lo_ck washer and release the nut
securing the strainer to the oil pump body and

remove the strainer and sealing ring.

2. Bemove the four boits and washers, iift off the
oil pump cover and remove the driving and

driven gear.

3. Remove the oil press i
1 ure relief valve plug and
sealing washer. Withdraw the relief valve gpring

and plunger and examine for wear and scores.

4. Examine the gears for wear, scores and pitting

and renew if necessary.

NOTE: Gears must be renewed in pairs only.

5. 1f showing signs of wear the driven gear spindie

may be renewed.

6. Clean all the components then install both

gears into the body ensuring that th
e e recess
,; end of the dnymg gear is uppermost. o
. f’lace a straight edge across both gears as
||l\{sualed to measwre the end-float of each
gs::‘? a feeler gauge. Also check the gear
bad l:zh anwe clearance between the gears
r mp y. The correct cl
o gven in the data section. parances are
. Examine the gear thrust face on th
. =]
cover, any §l|ghl scratches may be erasepn;ngs
rubbing on fine emery cloth on a flat surface.

Pump assembly

9. Wi
:/;:hdgear tolerances correct, jubricate and fit
driVinnven gear fo the spindle and install the
o g gear with the counter bored splined end
p 1§ gear uppermost in the pump housing.
and :0 Sc‘:;ver locating it over the two dowels
y secure wi i
lStrainer oly o ith the four bolts until the
n: M
Iug:g; tthe spring into the relief valve then
e and insert the valve into the relief

valve ho - ; )
and plug,re retaining with the sealing washer

12. Fit a new 'O’ ring to the oil strainer pipe and

13.

14.

insert into the pump bod
: y and ioo!
\gnh the lock washer and nut, eely seoure

ecure the strainer bracket to the

> pump b

and. ughgen the four screws. Tightgn o‘gg
ftramer pipe nut and secure with the fock tab.
nsert the pump drive shaft and check that t.he

gears are free to operate ittil
i Jo] betore refitting to the

STI0HM
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Fitting oil pump

15. Ensure that the oil pump drive ghaﬂ is lllocit:‘d

in the appropriate splines ancf!1 fit “::xd (2{ ;:) ton?(
i bly into the cy

and strainer assem y e o ools to oo

using a new gasket, tighten
correct torque.

ST3015M N

Fitting the sump /
16. Ensure 'that all traces gf .old sealant are
removed from the sump joint
sump is thoroughly clean inside .and out. adder

17. Remove the two boits securing the 12

* frame to the cylinder block to aflow fitting of the

ump. ‘ N
18. s;\ppl‘; a 2,0 mm wide pead of "Hylosil RTV102

{he sump.
black 1o the sump face and fit ur
19, Instail and tighten the twenty remaining bo{tls o
the cofrect- torque. Note that the three 'long
polts pass through the sump and tadder frame
““into the front cover.

50

nt face and that thes |

CYLINDER HEAD OVERHAUL
i head is
|ON:  Since the .cylmder
?n‘;lrj\zlac\uted from an aluminium alloy care must

y bustion face, in
taken to ensuré that the com

:zrticular, is not damaged of scratche:\i” h:z
placing it on a hard or abras‘ye surface
carrying out the overhaul operations.

. 510A of &
1. Using vaive spring compressof MS 1vajve and

sultable aftemative, fremove the

ics identifie ir original
spring assemblies identified to their ong

locations.

)

o

et I
!
P

S$T3021M
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2. Discard the valve springs and valve guide oif
seal, Remove carbon’ deposits from the valves
and combustion chambers and degrease all
parts ready for examination.

Examine the cylinder head for damage and

distortion. Inspect the valve seat inserts for

damage. Seat inserts that are beyond repair

and require- renewal should be replaced by a

skilled speialist;in this type of wark.

4. Examine eath valve guide and valve stem for
wear and damage. Suspect guides should be
checked by inserting a new valve into the guide
and ‘with the valve lifted approximately - mm
clear of the seat the vaive head should not rock
more than 0,15 mm . Y the vaive head
movement exceeds 0,15 mm the guide should
be renewed. B

5. Inspect the valves for wear and damage. Valve
heads that are bumt and -cracked should be
renewed. So should valves which are bent and
distorted. Insert the vaive into a new guide and
check the side movement as described ahove
to determine the wear on the valve stem.

©

Renew valve guides

8. Support the cylinder head, combustion chamber
uppermost on pieces of timber of sufficie
thickness to allow clearance for the inie
exhaust for the valve guides to be driven™o!
using special tool RO27440 ‘

’E;z‘,

ne

§P’

ST2598M

7. Clean the bores and heat cylinder head ‘to.a
temperature of 120°C. Lubricate the new valve
guides and using special tools LST130, height
gauge ROB05774 and ‘a suitable press, insert
them into the cylinder head from the top. To
ensure that a uniform internal  diameter is
maintained for the total length of the guide,
ream the bores from the top of the head using
hand reamer 18G1636.

- sTadbbm

s e
-

NOTE: Only service valve guides Part No.
SFRO035 are to be used for this operation.
Standard valve guides are not suitable.

N ;gAUT?ON: After the clitting edges of the reamer

have, pagsed through the guide detach the

+Handle -and withdraw -reamer from combustion

side. of head. Under no circumstances shouid the
reamer be withdrawn back through the guide.

. A;@ N
Reface valve seat inserts

" Exhaust valve seat faces should be recut to 45°

Inlet valve seat faces should be recut to 60°

8. The special set of hand tools recommended for
refacing ~ valve : seat inserts ~ ‘comprise
expandable pilots, MS150-8, that fit tightly: into
new or womn guides to-ensure that the-valve
seat is concentric” with-the valve guide,

The sefacing tools/ M8621 has 45° cltters for
use on.exhaust valve seats, and Ms627 has
60° cutters for use on the inlet valve seats. The
handie 'set MS76B is. commion 1o both cutling
heads . ¢ L
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NOTE: Cutfter MS621 is

a ldoub\e ended toﬁ(\>
having cutters of 30° and 45°. Ensure that the 45
cutter is used in this application.

jlot in the sequence
9. Loosely assemble the pl ¢
ilustrated. Ensure that the chamfered ‘end of
the expander is towards the coliet.

ST2644M

. 10. insert the assembled pilot into the yalve tgu:iz
from the combustion chamber side ots ihe
cylinder head until the shoulder conlz'ac. i
valve guide and the whole qf the collet is mssm«ae
the guide. To tock the pilot in thg guide turn e
tommy par clockwise whilst holding the knurl

knob.

ST2670M

11, Using the appropnate
being refaced, ensul

of the blade downward§ facing
that the blades are adj

adjustments.

52

12, Fit the wrench 1O the cutier

cutter for the vaive seat
re that the cutter blades are

e head with the angled end
correctly fitted to th e e Check

Lsted so that the middle

of the blade contacts the area of material 10 be
cut. Use the key provided 1o make any

head and tumn
ery light pressure.

clockwise using only V N atto of

Continue cutting to approxima(ety
the existing seat.

$T2645M

tting
the effectiveness of the cutling
T e small quantity of engineers
! lve a

the valve seal and revol
ey o jve against the seat. A good

rectly ground va ! !
gg’aﬁngyvgll produce a continuous fine polished

i ight gap of not
around the valve face. A stight
“r:;e than 12 mm in the polished line, can be

correctéd by tapping.

Reface valve head faces ;
d to an
e head faces should be rggroun

E:Eieuf:f \ﬁ;" 00" - 44° 30" 10 give an included anglé
of 90°.

nd to an

valve head faces should be reground ~
l:rl‘ae of 60 30 - 60° 00" to give an included angle of
120°

DEFENDER

14, Valves that are satisfactory for further service
can be refaced. This operation should be
carried out using a vaive grinding machine.
Only the minimum of material should be
removed from the valve face to avoid thinning
of the vaive edge. The valve is refaced
correctly when all pits are removed and the
face is concentric with the stem.

sTI0EM ~ B

Lapping valves

15. To ensure a gas tight seal between the valve
face and valve seat i is necessary to lap-in the
appropriate valve 10 its seat. It is essential to
keep the valve identified with its seat once the
tapping-in operation has been compieted.
Unless the faces to be lapped are in poor
condition it should only be necessaty o use
fine valve lapping paste.

16. Smear a small quantity of paste on the valve
face and lubricate the vaive stem with engine
oil. Insert the valve in the appropriate guide and
using a suction type valve lapping tool employ
a light reciprocating action while occasionally
litting the valve off its seat and turning it so that
the valve returns to a different position on the
seat.

17. Continue the operation until a continuous matt
grey band round the valve face is obtained. To
check that the lapping operation is successiul,
wipe off the valve paste from the valve and
seal and make a series of pencil lines across
the valve face.

pressing the valve onto’ the seat revolve the
valve a quader of a iurm a few times. if all the
pencil fines are cut through no further lapping is
necessary. Thoroughly wash the cylinder head
ensuring no lapping paste remains before fitting
the valves.

19. Position the cylinder head with the combustion

face uppermost, lubricate and insert the valves
into their respective guides. To check the valve
head stand-down or the correct dimension of
the valve head below the combustion face, use
either a diat test indicator or a straight edge
and feeler gauge as follows.

20. Hold the straight edge across the centre of
each valve in turn and measure the gap
between the valve head and straight edge. The
correct dimension should be 1,1 to 0,9 mm.
Using a dial gauge zero the gauge on the
combustion face then move the stylus across 1o
the valve head and note the reading.

ST2585M
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Thermostat and housing

bling vaives o cylinder head
S remove  the temperature

. " i 23, f  necessary b
o their respective guides and . sensor from the
21. Insert the valyes ‘ro‘tecﬁon ?vasher over each yransmitter and temperature

locate a spring P housing.

i { i he valve guides

uide. Fit new oil seals to alft U

gwith the garter spring uppermost. Ensure that 24,
the seals fully locate on vaive guides.

its seouring the thermostat
the thermostat. The
ersing it in hot

Release the three bot
cover and lift oul .
thermostat may be tested by immi

mperature and comparing
i i ture  range

its operation with the temperal
@@ stampgd on the flange. Any leakage of v:gx
(which is the colour of copper) from around the

centre pin of the thermostat, indicates that it is

faulty and should e renewed.

water of a known te

§T3020M

Fi i chvvalve and
22, Fit a spring and cup tp eal

compress with special service toql MS1‘519A :r
a suilable aiternative. Retain with  the
multi-groove cotters ensuring that they are fully

located in the vaive stem and cup.

o5, The thermostat nousing may be removed from

the cylinder head at this stage and if necessary
t renewed. _

26. E\t”‘tfeg’E':'\z‘:;lae pin’ which allows any air o e;cape
from below the thermostat, may be fmgq in e::‘\y
position. Renew the gasket when fitting te

thermostat and apply @ jittle Hylomar sealant g

the threads of ternperature  Sensor an

ransmitter before screwing into position.

-

Qs
1§
[

(E
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FITTING CYLINDER HEAD
Piston protrusion and gasket selection

Before fitting the cylinder head, the protrusion of the
pistons above the block face must be checked in
order that the correct thickness gasket may be
selected from the range of three. The height of all
the pistons above the cylinder block must be
measured and the thickness of the gasket selected
is based upon the largest value of dimension ‘A’, as
illustrated, This dimension, however, . must not

exceed 0,8 mm.
A L

%@ﬁ

ST2646M

Three thicknesses of gasket are available and each
size can be recognised by the number of
identification holes punched in the side of the gasket
as iliustrated. The table below gives the details of
the gaskets available. The thickness of gasket fittled
can be seen when the cylinder head is fitted since
the identification holes can be seen protruding from
the right hand side of the engine towards the rear.

Number of Metric Gasket
holes
0,50
1 to ERR0382
0,60
0,61
2 10 ERR038
0,70
0,71
3 to ERR0384
| 0,80

1. Clean the cylinder block combustion face and
turn the crankshaft so that number one and
number four pistons are at DC. Use a dial test
indicator to determine the highest travel of the
piston then zero thé gauge and move the stylus
over to the cylinder block and note the reading.
Repeat the procedure on the remaining pistons.
The highest figure obtained will determine the
gasket selected.

ST268W

2. Place the selected head gasket in position on
the cylinder block so that the identification
holes are towards the rear on the right-hand
side.

E
i
3
)
;
|
14
!
;
i
%
i
i
i
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. double OVERHAUL ROCKER SHAFT Push rods
linder head face and it preferred. CAUTION: h s "~“p°:::rtve:!h?ndut‘:at on no )
3. Clean lhedcvma be fitted to the cyiinder block torquing procedure is (:oml angle of 120° be 1. Remove the five racker shaft retaining bolts 1. Examine the push rods and renew any that are
?:ldgc-“;:i‘:a; thi lowering of the head into ac;ountEdshizuI;inelh:peraﬁon otherwise damage andSh wnthdrjw ‘lhe frbearti‘:lg hca':)s. rockers, bgm or where the ball or cup ends are womn or
fe “wer the 1w dowels. pe or.m A d may occur. washers an springs from the shaft. ) p{tted. :
o et L;‘1)16ai(:\r:?a;ad&s‘ecf;dnev«l poits, with light ofl, and distortion of the cylinder head may 2. Examing the rocker shaft for wear and discard 2. Fit the push rods to the engine ensuring that
4. Lubricate the rons illustrated ccording 10 if the bearing surface is worn, scored or pitted. the bailend locates properly in  each
and fit to the pos e bolts down S0 Check also that the oilways are clear. camfoliower slide. ;

i bt
length and diameter. Tighten ¢
tha? the heads just make contact with the
cylinder head. Now, in the sequence sh'ownA
tighten all the boits down 10 40 Nm with a

3. Inspect the rockers and discard if the pads are
worn. It is not permissible to grind pads in an FITTING ROCKER SHAFT
attempt to reclaim rockers. '

Mi2 locations 1, 2, 4. 6, 7, 8, 9, 10, 11, 14, 15, 16,

5. Examine the tappet adjustment screws and
17,18

check that the ball end Is not worn or pitted
and that the lubrication hole is clear.

6. Assemble the rockers, bearing caps, new
springs and washers to the shaft noting where
the washers are fitted. Hold the assembly
together with the five rocker shaft retaining
bolts.

] eh 4. Renew the bushes if the clearance .exceeds 1. Ensure that a new cap is fitted to each valve :
suitable torque wrench. 0,127 mm. Press in repiacements ensuring that stem before fitting the rocker shaft. :
) the pre-drilled holes align with those in the 2. Fit the rocker shafi to the coylinder head :
Bolt sizes: rockers and machine the inside bore of the ensuring that the retaining bolts and push rods
. 5 12 and 13 bushes to 18.018 mm. Thg ‘rocker arm and are correctly located then evenly tighten the :

M10 locations 3, 5, 12 bush oil drillings are shown in the cross section bolts to correct torque. }
illustration. i

1

§T3131M

dvisdpos, sTz619m

the special service tool degree f:hs(:
& tgiigzdto a po‘:ver bar. Makg a suitable pom\e(r!
from welding rod and attach it to a bolt screwe
into a rocker shaft securing bolt hole. o of
6. Tighten all the bolts down (t'lrough an angle oh
60° strctly in the sequence Hustrated. As z:cd
! bolt is tightened scribe line across the h‘?;n
; with a piece of chalk or crayon to id.ennfy w ICh
b bolts have been tightened, then tighten e
i v bolt a further 60° again in the gorrecl sequence
g 1o complete the tightening procedur:.
v Re-positioning of the’ pointer will, no doubt, be
A necessary {o reach all bolts.

ST3128M
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Adjust tappet clearances

WARNING: i the crankshaft is rotated  with
excessive vaive clearances, it is possible that the
push rods may become dislodged from the

tappet seating and fracture the tappet slide.

To prevent damage, eliminate all clearance from any
loose rockers pefore Wrning \he crankshaft 10 adjust

clearances.

1, Tum the engine over untit number eight valve
(counting from front of engine} is fully open.

2. Using @ 0,20 mm feeler gauge adjust the
clearance of number one valve.

Continue 10 adjust the remaining tappets in the
{ollowing sequence!

Set No. 3 tappet with No. 6 valve fully open .
Set No. 5 tappet with No. 4 vaive fully open .
Set No. 2 tappet with No. 7 valve fully open .
Set No. 8 tappet with No. 1 valve fully open .
gat No. 6 tappet with No. 3 valve fully open .
Set No. 4 tappet with No. 5 valve fully open .
set No. 7 tappet with No. 2 vaive fully open .

Rocker cover and crankcase ventilator
1. \f necessary release the single bolt and remove

the oil separator ventilation vaive unit, from the
side of the rocker cover and thoroughly clean.

\ts function is © separate the oif from the crankcase
ventilation atmosphere, atiowing the oit to return 10
the sump and the residues 10 pe drawn into the
combustion chamber where they are burned. The
ins a diaphragm valve which controls
{ the crankcase fumes. The

unit also contal
the purge rate ©
operation of the valve may pe tested as follows.

58

Test procedure crankcase ventilator

2. With the unit removed from the rocker cover

seal off the two ports filustrated and apply &
vacuum to the third port. As the vacuum pump
is operated the diaptwagm valve will be heard
to seat. While holding the vacuum unseal either
of the other Iwo pors and the diaphragm valve
will release.

3. Failure of the diaphragm valve to seat during
test, indicates that the diaphragm is punctured
and the unit should be renewed.

4. Refit the unit using a new rubber 'O’ 1ing .

Fitting rocker cover

5. Apply a small plob of RTV sealant in the base
of the hali-moon groove at both ends of
cytinder head and fit seals

cover and fit the cover 10 the cylinder nead

securing with  the hree  special polts and
conical washers. Tighten the bolts evenly to the
corect torque. and connect ventitator hose.

7. Fit the crankocase ventitator and connect the

hose.

STI348M
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FITTING HEATER PLUGS

1, If necessary check the operation of each heater
plug before fitting and tighten to the corr
torque, do not over-tighten. et

2. g:g\rzct ghe e!ectgical hamess to the plugs and
seaure ‘;ﬁg tr:ie ssnglf—: nqt and washer. Ensure
e terminapla :o termi;la{ is fim?d s0 that neither
cylinder head, or oil sep:::lt’g:.“on touehes. the

FITTING INJECTORS AND PIPES

1. Er:§tge that @he injector and seating in the
cylinder head is clean then lightly grease a new
t;:Qpper wa§her in position on the injector.
; :tn :’t}e.ingec\ors with the spili re\urt{ outlet
facing .awards_ the rear of the engine and
:regur? gach with a clamp and nut. The clamps
e ;:gd n)‘" ::an:;c; t:ﬂ(?r the convex side should
st. Ti
e roct torape. ghten the nuts to the
3. t’:‘a tm:;:1 spill return rail to the injectors, noting
e bzreﬁﬂ:;e etwcr)‘ ccc:’pper washers and one
ach side of the retaining uni
;s:rtiw."f_he in-board washer locates in agrecez:
e injector. Do not over-tighten the screws.

n

4. f;:te t?:a:)a;r;j:)t;:rfiqn end of the spill return rait to
injector pump and secure with

copper washer each sid j i he

coppe e of the banjo and the

§T3132M

5. Z:: d\he, injeclo'r fuel supply pipes securing each
loose?y t:\heenplgezl to their respective locations

f ighten
e ton, evenly. Do not, however,

Commencing at the fr
ont of
the pipes as foliows: the engine connect

A, Tonumber 1 injector.
8. To number 2 injector.
C. To number 3 injector.
D

To number 4 injector.

ST2613M
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CAMSHAFT - remove with engine in vehicle

Service Repair No. 12. 13. 02

Remove and refit

1.
2.

3.
4

(22

10.

60

Remove the bonnet and disconnect the battery.
Disconnect the radiator bottom hose and aliow
the coolant to drain and reconnect the hose.
Remove the radiator top coolant hose.

. Remove the fan and viscous coupling

assembly, see operation 26.25.19 instructions 4
to7.

. Remove the fan cowl.
. Remove the radiator, see operation 26.40.01

instructions 3 to 5 and 7 10 8.

. RAemove the air cleaner, see operation 19.10.01

instructions 1 10 5.

. Remove the alternator, see operaﬁon 86.10.02

instructions 5 to 9.

. Remove the power assisted steering pump

bracket, see operation 12.25.22 instructions 4
to 9.

Remove the air conditioning compressor, where
fitted, -and the mounting pracket together with
the platform secured by four socket headed
bolts. Note that the hoses must not be removed
from the compressor but it should be carefully
secured to one side.

11

12.

13.

Remove the exhaust and iniet manifoids, see
operation 30.15.01 instructions 4 to 15.
Remove the cylinder head, see operation
12.29. 02 instructions 6 to 7 and 9 to 17.

Now follow the instructions  in  ENGINE
OVERHAUL.

Refitting

14,

15.
16.

17.

18.

19.

Follow the instructions for fitting the camshaft
and assembly of the engine up to the fitting of
the rocker cover, crankshaft damper and pulley.
Fit the inlet and exhaust manifolds see
operation 30.15.01 instructions 16 10 24 and 27.
Fit the power assisted steering pump bracket
and secure and ihe four bolts.

Fit the power steering pump to the bracket with
the single pivot boit and clamp bolts. Leave the
bolts slack at this stage.

Fit the alternator o the common bracket, see

operation 86.10.02 instructions 10 10 15.

Where applicable, fit the air conditioning
compressor and tension the drive belt as
follows: Move the compressor clockwise about
the pivot bolts (do not use a lever against the
pump) until the belt deflects 12 mm at the mid
point of the run between the compressor and
crankshaft pulleys. Tighten the pivot and clamp

. bolts. Move the drive balt damper so that it is

just in contact with the belt or 1,0 mm clear of
belt and tighten the damper bolts.

DEFENDER
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20. Fit and tension the power steering pump drive
g:i‘i. se? or;erﬁtion £§7.20.14 instruction 10,
e note of the CAUTION ioni

andty when tensioning

Fit the air cleaner, see -0 i

f A eration

instructions 12 to 14. poraion 110,01

Fit the radiator, see operation 26.40.01

21.

22,

23.

24,

25,

instructions 9 10 15,
Fit the fan cowl in position b
ut do
the radiator. ot seaure o
Fit the fan and coupl
K pling assembly, see
operation 26.25.19 instructions 8 to 11. Y

Fill the cooling system, see o i
I L . eration 26.10.
instructions 5 to 8. p 61001

POWER STEERING PUM i
in vehicle P BRACKET - with engine

; Service Repair No. 12.25.22

Remove and refit

1.
2.

3.

gisconnect the battery.

emove the air  cleaner i
Tanove . see operation
Remoye the alternator, instructions 2 1o @
operation 86.10.02.

. Remove the steering pump two adjustment

clamp bolts and remove the drive beit.

. Remove the single pivot bolt.

ST3026M

6. Mt:.weh tge pump aside with the two hoses stlil
attached to gain access to the
‘retaining bolts. pracket four
7. Remove the single long bolt
1 through th
cylinder block into the bracket. o °

8. Remove the single boit from i
! the
cylinder block. front Into the

ST3027M

9. Remove the two bolts Inside the bracket into
tﬂe front cover and remove the bracket and
triangle shaped packing plate.

/

ST3028M




W

12| 1di DIESEL ENGINE

DEFENDER

Refitting

10. Fit the bracket to the cylinder block with the
four bolts, reversing instructions 7 t0 9.

11, Loosely secure the pump to he bracket with
the three bolts.

12. Fit and tension the drive belt.

CAUTION: Do not apply any pressure against the
pump casing when tensioning the drive belt
since it will damage the casing, permanently,
peyond repair.

13. Tighten the two clamp bolts and single pivot
poit. The belt is corractly tensioned when the
pelt can be deflected by thumb pressure 12

mm.

14. Fit the alternator and tension the drive pelt, see
operation 86.10.02.

15. Fit the air cleaner.

16. Connect the battery, un the engine at a fast
idle for approximately three to five minutes.
Siop the engine and check the drive belt
tensions.

CYLINDER HEAD - remove with engine in vehicle
Service Repair No. 12.29.02
Remove and refit

1. Remove the bonnet and disconnect the batery

2. Drain the coolant.

3. Remove the radiator top hose.

4. Remove the exhaust and inlet manifolds,
complete with turbo charger see operation
30.28.02.

5. Remove the heater rall.

6. Remove the thermostat to water pump hose.

7. Disconnect the electrical leads  from the
thermostal housing sensors.

8. Disconnect the hamess from the alernator

9. Remove the heater hose from the cylinder head

10. Remove the axle breather pipe from the rear of

the cylinder head.

11. Remove the fuel pipes from the injectors and

injector purnp.

12. Remove the spill  retum pipes from the

injectors.

13. Remove the injectors and washers and place in

a clean, sealable container, for safe keeping.

14. Remove the electrical leads from the heater

plugs.

15. Remove the heater plugs and store in a safe

place.

62

16. Remove the hose from the breather valve.
17, Follow the instructions N the ENGINE
OVERHAUL.

Refitting

18. Follow the instructions in ENGINE OVERHAUL
from 'fitting cylinder head’ and continue uniil the
rocker cover is fited.

19. Fit the heater plugs and connect the electrical
leads. Do no allow any part of the lead of
insutation to touch the cylinder head when
fited.

20, Fit the injectors - see ENGINE OVERHAUL.

21, Fit the spill returmn pipes to the injectors.

22 Fit the supply pipes to the injectors and pump.

23, Fit the hose to the preather valve.

24, Fit the axle breather bracket.

25. Fit the heater hose 10 cylinder head.

26. Connect the harmess to the alternator.

27. Fil the water pump 10 thermostat hose.

28. Connect the leads 10 the thermostat sensors .

29, Fit the inlet and exhause manifolds and heater
rail.

30. Fit the radiator top hose.

31. Fill the cooling system. see operation 26.10.01.

32, Fit the bonnet.

DEFENDER

V8 CYLINDER ENGINE

12

DISMANTLE, OVERHAUL AND ASSEMBLE

Special tools:
Guide bolts - RO805351-LRT-12-041
gl:;ch centralising tool - 18G78-LRT-12-001
geon pin remover/replacer - b -
18Gi1150-LRT-12-013 P asiotool
Adaptor remover/replacer - jeon
gudgeon pin -
58?1 150E or ROGOSSSO«LRT—12-9013 w
alve spring compressor - 18G106A
or M51518A-LRT-12-034 or Ro2Te102
Valve guide drift exhaust and iniet
ROB00959-LRY-12-038
Valve cutter handie set - MS76B-LRT-12-501
8.5 Adjustable pilot - MS150-8.5-LRT-12-503
\éa};;ef seat cutter - MS621-LAT-12-504
rift for guide removal - inlet and -
RO274401-LRT-12-037 exhaust
Crankshaft rear seal sieeve - RO1014-LRT-12-010

NOTE:. Where the use of special service tools is
spef:med, only these tools should be used to
avoid the possibility of personal injury or

. damage to components,

18G.1150E (With 18G. 1150
Supersades R0O.605350}

18G. 1150 (With 18G. 1150E
Supersedas RO.605350)

MS51618A

RO.600959

18G.78

ST2397M




