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PREFACE

Small though this Workshop Manual is in size, it lacks no detail in
covering the whole of the servicing and repair of the Mitsubishi Space
Wagon and Space Runner, introduced for model year 1991. Only the
Space Wagon is available with petrol or diesel engine. 16 valve petrol
engines are used throughout the vehicle range, an 1834 c.c. engine in
the Space Runner and a 1997 cc. in the Space Wagon. Both engines
belong to the “G” series of engines. A turbo diesel engine can be fit-
ted to the Space Wagon (20 litres), replacing the 18 litre engine used
on earlier models. Brief, easy-to-follow instructions are given, free from
all necessary complication and repetition, yet containing all the re-
quired technical detail and information, and many diagrams and illus-
trations.

Compiled and illustrated by experts, this manual provides a concise
source of helpful information, all of which has been cross-checked for
accuracy to the manufacturer’s official service and repair procedures,
but many instructions have derived from actual practice to facilitate
your work. Where special tools are required, these are identified in the
text if absolutely necessary and we do not hesitate to advise you if we
feel that the operation cannot be properly undertaken without the use
of such tools,

The readers own judgement must uftimately decide just what work he
will feel able to undertake, but there is no doubt, that with this manual
to assist him, there will be many more occasions where the delay, in-
convenience and the cost of having the car off the road can be avoid-
ed or minimised.

The manual is called “Owner’s Repair Guide’” with the aim that it
should be kept in the vehicle whilst you are travelling. Many garage
mechanics themselves use these publications in their work and if you
have the manual with you in the car you will have an invaluable source
of reference which will quickly repay its modest initial cost.

A fault finding (trouble shooting) section is included at the end of the
manual and all items listed are taken from actual experience, together
with the necessary remedies to correct faults and malfunctioning of
certain parts. .- -
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0. GENERAL INFORMATION

0.0. Introduction

The models covered in this publication is the Mitsubishi Space Wagon and the Space
Runner, fitted with the engines specified on the previous page. A diesel engine with tur-
bo charger is used in the other version.

The Space Runner/Magon is a conventional front-whee! drive vehicle, with a transverse-
ly fitted engine.

All engine types are fitted with an overhead camshaft, driven by a toothed belt from the
crankshaft. 16 valves are used in the petrol engines. The oil pump is fitted to the front
housing and is driven from the engine timing belt. The cylinder head is made of
aluminium alioy and has semi-spherical combustion chambers. Solid-skirt pistons of al-
loy material and a five-bearing crankshaft are fitted.

The transmission is fitted below the engine. Either a five-speed transmission or a three-
speed automatic transmission can be fitted to both variants.

The front suspension consists of McPherson struts with integral hydraulic shock absorb-
ers, coil springs, wishbone-type lower suspension arms and a stabiliser bar, also known
as anti-roli bar. Coil springs and hydraulic shock absorbers are also used for the rear
suspension. The the semi-trailing rear suspension arms are attached at their inner ends
to crossmember.

A power-assisted rack and pinion steering is fitted as standard fitment. Disc brakes at
the front and self-adjusting drum brakes at the rear, together with a dual-line braking
system and a brake servo make up the brake system. Disc brakes are also used on the
rear wheels, if ABS is fitted.

Fig. 0.1. — The location of the chassis number.

0.1 Vehicle Identification
A vehicle can be identified by the following type identification plates:

Chassis Number: The chassis number is stamped into the centre of the engine com-
4



partment bulk head, as shown in Fig. 0.1. Vehicle model, engine type, transmission type
and model year are contained in this type identification plate. The letter “N" in the
centre of the number refers to a space Runner or Space Wagon. “N11" is the identifi-
cation for a Spacer runner with the 18 litre engine. ‘*“N33” (petrol) or “N38"' (diesel) is
used for the Space Wagon. The letter “W" (wagon) is next, followed by the code letter
for the model year (for example “N" for 1992). The type of transmission fitted is shown
after the letter “A” (Europe, R.H.D.). Either the letter “N’’ (five-speed transmission) or
“R" (automatic transmission) can be found at this position. The following numbers are
the actual chassis number.

Vehicle Information Code Plate: This plate can be found at the position shown in
Fig. 0.2. The plate shows the model code, engine type, transmission type and the body
colour code.

Engine Number: The engine
number of a 18 litre petrol en-
gine can be found near the water
hose connection, as shown in
Fig. 0.3 on the L.H. side. A simi-
lar location is used on the diesel
engine, i.e. on the narrow side of | ~°
the cylinder block, just below the | ==
cylinder head rocker cover. The
number of the 2.0 litre petrol en-
gine is located in the cylinder
block face, facing the front of the
vehicle, shown on the R.H. side
of Fig. 03.

The serial number always com-
menced with the engine type.
Further identification numbers

Fig. 03. — The location of the engine number on petrol engines. On the L.H. side in the case of the
1.8 fitre engine, on the right in the case of a 2.0 litre engine.

are stamped into the upper part of the transmission. The transmission serial number
returns from 99999 to 00101 and the letter changes in their alphabetical order.

These numbers and codes are important when ordering replacement parts and should
always be quoted. Your Dealer will only be in a position to supply you with the correct
part if he is able to identify your particular model.

NOTE: If parts are required, always supply the model code of the engine, the model

year and the engine type and number. This wili speed-up the processing of your parts
order.
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0.2. Dimensions and Weights

Overall Length:
Space RUMNEI: . . ..ttt et i i 4290 mm (170.75 in.)
Space WagON: .. .. i e 4515 mm (1793 in))
Overali Width — Al Models: ......... e e i, 1695 mm (66.7 in.)

[

Fig. 0.4. — The location of the engine number of the diesel engine.

Overall Height — Space Runner:

WIhOUt T0Of rail: . ... ...ttt e iiieiinneeiiinniennnansnnns 1625 mm (64.0 in.)

With roof rails . . . ...ttt it ittt e, 1640 mm (646 in.)
Overall Height — Space Wagon

Withoutroofrail: .................... N 1560 mm (62.2 in.)

WIh roof Fail: ... i it i it e i 1615 mm (636 in.)
Wheelbase:

Space RUNNEI: .. ... ittt it 2520 mm (99.2in.)

SpaceWagon: ... ... ..ttt e 2720 mm (107.1 in.)
[T [ T 1460 mm (575 in.)
LT T [T T Ty 1480 mm (575 in.)
Ground Clearance:. .. .......vcvaenaanan 120 mm (4.7 in.) — 160 mm (8.3 in.) from May 1993
Weights (typical)
Kerb weight (weights have been changed during May 1993):

Space Runner, depending onversion: ............. 1279 to 1379 kg (2820 to 3040 Ibs.) max.

Space Wagon — Petrol model, depending on version: . . ... 1353 to 1393 kg (2983 to 3071 s.)

Space Wagon — Dieseimodel:. . ................o.out 1330 - 1431 kg (2932 - 3155 lbs)
Max. gross vehicle weight:

Spacer RUNMer: . .. ... ittt i ittt i e 1720 kg (3792 bs.)

Space Wagon — Petrol model:..........ooiviiiiiiiiiiiiiiaans 1980 kg (4365 Ibs.)

Space Wagon — Dieselmodel: .........ccoooiiiiiiiiiiiiiiiiiat 1960 kg (4321 bs.)
03. Capacities
Fuel Tank:

Space RUMNEr: . ........ .ottt 55 litres (12.1 Imp. galis.)

Space WagON: . . .. ... 60 litres (13.2 Imp. galis.)
Cooling system:

Petrol engines: . ... ...t 6.0 litre (10.7 Imp. pts))
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Dieselengine: ...........covuiiiii it 75 litres (13.2 imp. pts.)
Oit cooler for automatic transmission:. ... ........................ 05 litre (approx. 1 pint)
Engine oil, incl. oil filter and oil cooler:
................ 38 litres (6.6 imp. pts)
................ 43 litres (7.6 imp. pts)

Dieselengine: ..............ccoiiiiiiiiiiii i, 5.1 litres (9.0 Imp. pts.)
Manual transmission:

Petrolengine: ........... .. i e 1.8 litres (3.2 Imp. pts)

Dieselmodel: ................... ... . i 23 fitres (4.1 Imp. pts)
Automatic transmission: . . ........ ... . . el e 6.1 litres (108 Imp. pts.)
Powerassisted steening:......... ... ... i i, 950 c.c. (1.6 Imp. pts)
0.4. General Servicing Notes

The servicing and overhaul instructions in this Workshop Manual are laid out in an
easy-to- follow step-by-step fashion and no difficulty should be encountered if the text
and diagrams are followed carefully and methodically. The ""Technical Data”* sections
form an important part of the repair procedures and should always be referred 1o during
work on the vehicle.

In order that we can include as much data as possible, you wilf find that we do not
generally repeat in the text the values already given under the technical data headings.
Again, to make the best use of the space available, we do not repeat at each operation
the more obvious steps necessary — we feel it to be far more heipful to concentrate on
the difficult or awkward procedures in greater detail. However, we summarise below a
few of the more important procedures and draw your attention to various points of
general interest that apply to all operations.

Always use the torque settings given in the end of most of the sections.

Bolts and nuts should be assembled in a clean and very lightly oiled condition and
faces and threads should always be inspected to make sure that they are free from
damage, burrs or scoring. DO NOT degrease bolts or nuts.

All joint washers, gaskets, tabs and lock washers, split pins and "O"’ rings must be
replaced on assembly. Qil seals will, in all cases, also need to be replaced, if the shaft
and seal have been separated. Always lubricate the lip of the seal before assembly and
take care that the seal lip is facing the correct direction.

References 1o the left-hand and right-hand sides are always to be taken as if the observ-
er is at the rear of the car, facing forwards, unless otherwise stated.

Always make sure that the vehicle is adequately supported, and on firm ground, before
commencing any work on the underside of the car. A smali jack or a make shift prop
can be highly dangerous and proper axle stands are an essential requirement for your
own safety.

Dirt, grease and mineral oil will rapidly destroy the seals of the hydraulic system and
even the smallest amounts must be prevented from entering the system or coming into
contact with the components. Use clean brake fluid or one of the proprietory cleaners
to wash the hydraulic system parts. An acceptable alternative cleaner is methylated
spirit, but if this is used, it should not be allowed to remain in contact with the rubber
parts for longer than necessary. It is also important that all traces of the fluid should be
remaved from the system before final assembly.

Always use genuine manufacturer's spares and replacements for the best results.
Since the manufacturer uses metric units when building the cars it is recommended
that these are used for all precise units. Inch conversions are given in most cases but

these are not necessarily precise conversions, being rounded off for the unimportant
values.

Removal and installation instructions, in this Workshop Manual, cover the steps to take
away or put back the unit or part in question. Other instructions, usually headed *‘Ser-
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vicing”, will cover the dismantling and repair of the unit once it has been stripped from
the vehicle. 1t is pointed out that the major instructions cover a complete overhaul of all
parts but, obviously, this will not always be either necessary and should not be carried
out needlessly.

There are a number of variations in unit parts on the range of vehicles covered in this
Workshop Manual. We strongly recommend that you take care to identify the precise
model, and the year of manufacture, before obtaining any spares or replacement parts.
The following abbreviations are sometimes used in the text and should be noted:

Std.: To indicate sizes and limits of components as supplied by the manufacturer.
Also to indicate the production tolerances of new unused parts.
oIS Parts supplied as Oversize or Undersize, or recommended limits for such

u/s: parts to enable them to be used with worn or re-machined mating parts. O/S
indicates a part that is larger than Std. size. U/S may indicate a bore of a
bushing or female part that is smaller than Std.

Max.: Where given against a clearance or dimension indicates the maximum allow-
able. If in excess of the value given it is recommended that the appropriate

part is fitted. . :
TIR: Indicates the Total Indicator Reading as shown by a dial indicator (dial
gauge). .
HT: High Tension (ignition) wiring or terminais.

TDC: Top Dead Centre (No. 1 piston on firing stroke).
MP: Muiti-Purpose grease.

0.5. Jacking up the Vehicle

Due to the construction of the vehicle, a jack and/or chassis stands should only be
placed under the vehicle at certain position. These are shown in Fig. 05.

Fig. 05. — The jacking positions and locations where chassis siands can be placed. The large
pointers show where a troliey jack can be applied. The small arrows show where chassis stands
must be placed undemeath the vehicle.

To jack up the front of the vehicle, place a mobile jack undemeath the front suspension
crossmember, as shown in the illustration. A piece of rubber or other soft material
should be inserted between crossmember and jack head to prevent damage. Apply the
handbrake or chock the rear wheels to add safety to the operation.
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To jack up the rear end of the vehicle, place the jack underneath the position shown on
the R.H. side in the illustration. Again use a piece of soft material between jack head
and the jack location. The front wheels should be chocked (for example a brick) or a
gear engaged to prevent the vehicle from rolling off the jack.

Always use secure chassis stands when working underneath the vehicle. Fig. 05 shows
with the smaller pointers where chassis stands can be located. Any other location may
lead to damage.

Before any jacking operation, check the condition of the ground to make sure the jack
or the chassis stands cannot “‘sink” into the ground.

I PETROL ENGINES

1.0. Main Features
NOTE: The Diesel Engine is covered separately at the end of the manual (Section 15).

Engine Identification:
Space Runner

Number and armangement of cylinders: ........ ... ..o iiiiiiiiiiiinaann 4 indine
Arrangement of camshafthvalves: ........................ In cylinder head (OHC), 16 vaives
Camshaftdrive: ...................... T, .. ... Toothed timing bett
Engine Capacity:

Space Runner: ................heiienn e e, 1834 ccm

SpaCe WaGON: . . . . i e e 1997 ccm
Cylinder Bore:

SPACE RUAMEr . ... ittt e e eaanae e 810 mm (319 in.)

Space WagoN: ... ... i i i e 85.0 mm (335 in.)
Piston stroke:

Space Runner: 890 mm (350 in.)

Space WRgON: ... .. e 880 mm (346 in)
Compression ratio:

Space RUNNEN: ... . ..vieiiiien e 100 : 1 (95 : 1 without catalytic convener)

LT T - Ve T R 100:
Max. Performance:

SPACE RURMBI: . . .. ittt e e e 1206 B.H.P. at 6000 rpm

SpaCE WAGON: ..ttt et ae e 132 B.H.P. at 6000 rpm
Max. Torque:

Space Runner: ... ... ... i e i 161 Nm (116 ft.ib.) at 4500 pm

SpaceWagon: ........... e i, 176 Nm (127 ft.lb.) at 4750 rpm
Compression Pressures at 250 rpm:

Space Runner:.................. 14.5 kgfsq. cm. (206 psi.), 14.0/199 with catalytic converter

Space Wagon: . .. ... e i et e e 14.0 kg/sq.cm. (199 psi.)

Min. compression pressure at 250 rpm:

Space Runner: ................ 10.4 kgfsq.cm. (148 psi.), 10.0/142 without calalytic converter

Space WagOoN: . ... ... e e e 108 kgfsq.cm (151 psi.)
Fiingomder: . ....... ... . it e 1—83—4-2
Valve Clearances {engine warm) — Only 18 litre Engine:

et valves: . .. e e e 0.20 mm {0.08 in.)

Exhaust valves: .. .. ... ..ttt i i e et e e 0.30 mm (0.012 in.)
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Ignition timing, altengines: .......................... 5° + 22 before T.O.C. at idling speed

Ol pUMP YR .. i i i i i e e Gear-type pump
Ol SUMP CaPACHY: . . . ..ottt i e, See Section 03
Fuelsystem: ... ...t i e Multi-point fuel injection system
ignitionsystem: ...... ... ... .. i Combined with fuel injection system
11 Engine — Removal and Installation

The engine is removed without the transmission, but the transmission must be removed
from the vehicle before the actual removal of the engine can take place. The relevant in-
formation are contained in Section 7, dealing with the manual transmission or Section
8, dealing with the automatic transmission. The instructions are based on the removal
of the 1.8 litre engine. Any major differences for the 20 litre engine are given when ap-
plicable. Note that most hose connections use special hose clamps. A pair of special
pliers may be needed to refit the clamps. Otherwise screw-clamps may be used.
Read Section 05 before jacking up the vehicle for operations to be carried out from un-
derneath:

® Release the pressure in the fuel system before opening any of the fuel connections.
Further information on this subject are given in Section 4.
® Open the bonnet. Mark the outline of the bonnet panel (using a pencil) and unscrew
the bonnet from the hinges. This will give greater freedom of movement and will pre-
vent damage to the bonnet paint work. Lift off the bonnet and store it in a safe place.
o Drain the cooling system. A drain plug is fitted to the bottom of the radiator. A further
plug is fitted near the flywheel end of the cylinder biock on a 18 litre engine. This
engine also has a bleed screw at the top of the thermostat housing, which should
be opened..
Disconnect the. battery and completely remove the battery, to have it out of the way.
. Remove the transmission as described in the relevant section.
Remove the radiator as described in Section “‘Cooling System’".
Refer to Fig. 1.1 for the following removal operations:

Disconnect the vacuum hoses (1). in the case of a 20 litre engine there is one hose
at the front of the engine and three more near the hose location (1) in Fig. 1.1.

Disconnect the heater hose (2) between thermostat housing and heater unit and the
vacuum hose from the brake servo unit. On the 20 litre engine three hoses are con-
nected in this area. All three can be disconnected; one of the hoses is the heater
hose between heater unit and water inlet pipe, the other one is the brake servo unit
_hose.
¢ Disconnect the heater hose between heater unit and water inlet pipe (3).
¢ Unscrew the fuet pressure hose {4) and take off the “O" sealing ring (5). The ar-
“rangement is similar on the 20 litre engine. Remember that the system must be free
. of pressure.
® Disconnect the fuel return hose (6) after slackening the hose clip.
Disconnect the throttie cable.
® The next operation concerns the removal of the various plugs and connectors.
These are the connectors for the engine coolant temperature switch (9), the oxygen
sensor (Lamdba probe) (10), the oil pressure switch (11), the coolant thermometer
(12), the engine coolant temperature sensor (13), if fitted, the engine coolant temper-
ature switch for the condensor fan (14), if an automatic transmission is fitted, the two
plugs from the distributor (15), the condenser (16), the idle speed regulator (17), the

10




Fig. 1.1. — Order of removal of parts {engine removal, 18 litre, Space Runner).

throttle positioner (18), the fuel injectors (19) and the knock sensor (20). The connec-
tors are located at similar locations on the 20 litre engine, but some are not used.

Remove the engine main harness (21) and unscrew the earth cable (22).

Disconnect the two plugs (23) from the rear of the alternator. On the 2.0 litre engine
there is a third lead which leads to the oil pressure switch. Remove the single screw
and withdraw the cable harness.

Slacken the drive belt tension for the power steering drive, remove the bett and un-
screw the steering pump without disconnecting the hose. On the 1.8 litre engine a
connector plug for the steering pump oil pressure switch must be withdrawn. Place
the pump assembly to one side where it will no be in the way when the engine is
lifted out.

Separate the front exhaust pipe from the bottom of the exhaust manifold and free
the pipe from its bracket. Lower the exhaust pipe. If possible place a support under-
neath the pipe to prevent it from hanging down. Remove the gasket.

' if an air conditioning system is fittéd, unscrew the compressor from the mounting
bracket and tie it up with wire or string where it cannot interfere with the removal
‘and instaliation of the engine.
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® Remove the cooling system reservoir tank (1.8 litre).

e Suspend the engine and transmission on a chain or rope and slightly lift the unit un-
til just under tension. Place a troliey jack underneath the engine oil sump (piece of
wood between jack head and sump) and lift up the engine until there is no more
tension on the engine mountings. Remove the engine mounting brackets. Section
1.1.1. gives further details of the mounting(s).

@ Slowly fift the engine out of the engine compartment, continuously checking that it
cannot interfere with other parts in the engine compartment. Wires, hoses, etc. must
immediately be freed, if getting caught in the engine. Remember that the description
of the removal is general for the two types of engines. There are some differences
with cables being secured by additional cable clamps (for example the starter motor
and alternator cable harness on the 20 litre) and other parts, which you will find as
you go along.

To install the power unit, lift the assembly into the vehicle and attach all power unit
mountings and fully lower the power unit and tighten all nuts and bolts to the cor-
responding tightening torques. Make sure that none of the wires, cables, hoses, etc. can
get trapped between the engine and the mountings.

All other operations are carried out in reverse order to the removal procedure. Fill the
transmission with the comrect quantity and type of oil. Fill the cooling system with anti-
freeze. Check the operation of the gearchange mechanism after connecting the gear-
change rod and extension rod (manual transmission) or the gear selector cabie (auto-
matic transmission).

51 f.lbs

Fig. 1.2. — View df the engine mountings as seen from the engine compartment. The attachment of
the engine from undemeath is shown in Fig. 1.3 on the next page, where a central engine bearer
and two further mountings (roll stoppers) are used to support the engine. The transmission mount-
ings are referred 10 in the relevant section. Note the different tightening torque values. The same
mountings are used on both engines.

1 Power steering and low pressure 3 Engine mounting bracket
hose for A/C bolted to mounting 4 Stopper plates for engine mounting,
2 Mounting boits one on each side
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1141 Removal and Installation of Engine Mountings

Fig. 1.2 shows a view of the front and rear engine mountings. The arrangement under-
neath the engine and transmission can be seen in Fig. 1.3.

45 k?m 6.0~7.0 kgm
33 ft.lbs. 43-51 ft.lbs.

WQ; é
7.0 kgm 70 k &

m
51 ft.lbs. 51 ft.?bs.
Fig. 1.3. — The arrangement of the engine mountings undemeath the engine.
1 Front roli stopper 4 Lower engine bearer bush
2 Rear roll stopper 5 Upper engine bearer bush
3 Centre engine bearer 6 Spacer bush

The mountings can be replaced with the engine and transmission in position after the
engine load has been taken off the mountings. Note the following points:

Mountings shown in Fig. 1.2

o Depending on the facilities, either suspend the power unit on a hoist or suitable
hand crane with chains or ropes or simply place a troliey jack unerneath the oil
sump. Use a large wooden board to distribute the pressure of the jack between jack
head and oil sump. Lift the engine until you feel that the mountings will be free of
tension when you free them.

e Remove the mounting(s) as required. Rubber parts must be in good condition if
- re-used.

e [nstall the mounting(s) in reverse order to removal, following the tightening torques
given in the illustration. Before fitting the stopper plates on each side of the mount-
ings, find the arrow. Arrange each plate so that the arrow faces to the centre of the
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engine. Then fit and washer and tighten the nut.

Mountings shown in Fig. 1.3

The undercover must be removed 1o gain access to the central engine bearer and the
roll stopper. As in the case of the other mountings, the weight of the engine must be re-
moved from the roll stoppers and/or the engine bearer before any of the boits and nuts
are removed. The bushes in the engine bearer can be replaced, if they are worn. The
bushes are pushed from the top and bottom into the bearer. There is a spacer tube in
the centre.

Note the tightening torques during installation. When installing the front roll stopper
check the bracket to find a hole. As the bracket can be fitted either way round, make
sure that the hole is nearer the front of the engine. .

1.2 Dismantling the Engine

Before commencing dismantling of the engine, all exterior surfaces should be cleaned
as far as possible, 1o remove dirt or grease. Plug the engine openings with clean cloth
first to prevent any foreign matter entering the cavities and openings. Delailed informa-
tion on engine dismantling and assembly is given in the section dealing with servicing
and overhaul and these should be followed for each of the sub-assemblies or units to
be dealt with. :

Dismantling must be carried out in an orderly fashion to ensure that parts, such as
valves, pistons, bearing caps, shells and so on, are replaced in the same position as
they occupied originally. Mark them clearly, but take care not to scratch or stamp on any
rotating or bearing surface. A good way to keep the vaives in order is by piercing them
through an upside-down cardboard box and writing the number against each valve.

it is of advantage if a dismantiing stand can be used. Otherwise it will be useful to make
'up wooden support blocks to allow access to both the top and bottom faces of the en-
gine. The cylinder head, once removed from the block, should be supported by a metal
strap, screwed 1o the manifold face and secured by two nuts onto the manifold studs.

1.2.1. Basic Dismantling

The normal order of removal or parts for a complete engine strip-down is given below
but this may, of course, be modified if only partial dismantling is required. Due to the
different construction of the two engine types (the 20 litre engine has balance shafts,
also referred 10 as silent shafts), separate instructions are given for the 18 and 20 litre
engines, when dealing with the timing drive, balance shafts, etc.

® Remove all engine ancilliary parts. If in doubt, refer to specific sections for removal
details of a certain component.

e Remove the clutch. To do this, counterhold the flywheel ring gear by means of a
strong screwdriver. Mark the relation of the clutch to the flywheel with a centre
punch (punch at opposite points into clutch and flywheel) and evenly and slowly un-
screw the clutch securing bolts.

® Siacken the alternator securing bolts and take off the drive belt. The alternator can
now be removed completely. Also remove the tensioning link from the cylinder block.

® Unscrew the upper timing belt cover.
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The next operation is the removal
of the timing belt and the
cylinder head.

1.8 Litre Engine

® Prevent the crankshaft from
rotating (insert a strong
screwdriver into the teeth of
the flywheel ring gear and
stacken the crankshaft pulley
boit.)

® Rotate the engine until the
piston of the No. 1 cylinder is
at T.D.C. position. The crank-
shaft must only rotated clock-

wisg). Check that the timing -

marks on camshaft sprocket
and crankshaft sprocket are
aligned as shown in Fig. 14.
This will set the piston of No.
1 cylinder to the top dead
centre position. Using a felt
pen or chalk, mark a line
across the timing belt to iden-
tify its fitted position. If the
timing belt is to be refitted (af-
ter inspection), mark an amrow
into the outside of the belt to
indicate the running direc-
tion.

® Slacken the bolt in the centre
of the belt tensioner (see Fig.
1.4) and, using a screwdriver
in the manner shown in Fig.
15, push the tensioner pulley
in the direction of the arrow

Timing mark Camshaft
sprocket

Crankshaft
sprocket

Fig. 1.4. — The timing marks of the 1.8 litre engine must
be aligned as shown before the timing beit can be
removed.

N g
chrewdnve\r

Timing ben’o
Ftensioner
!

.»

\_G
L\
NG

until the timing belt is slack. The tension-
er pulley can be pushed as close to the
engine mounting as possible. Re-tighten
the tensioner bolt provisionally to keep it
in the tensioned position. The timing belt
can now be lifted off.

® Remove the camshaft wheel securing bolt
and withdraw the wheel. The gearwheel
must be held against rotation when the
bolt is slackened. A strong drift can be in-
serted into one of the sprocket holes and
held against the cylinder head. Crankshaft
and camshaft must not be rotated after
the "camshaft timing wheel has been
removed.

Fig. 1.5. — Tum the beit tensioner in the
direction shown to slacken the tension.

® Unscrew the cylinder head cover and re-
move. Make a note where the various re-
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taining clips are located -
to rac%imtz the installa- |Intake side Front of engine —>
tion. Remove the
gasket.

® Unscrew the two rocker
shaft assemblies, but
note: Rocker shafis
and rocker arms must
not be dismantled.

® Aemove the camshaft
oil seal from its location.

¢ Slide out the camshaft
without damaging the
2:;’:9 ournals  or - xhaust side

® Referring to Fig. 16 re-  Fig. 18 — Siacken the cylinder head bolts in the numbered
move the cylinder head ~ ©rder shown, noling where intake (inlet) and exhaust side are lo-
bolts in the order of the cated. Tighten the bolts in reverse order.
numbered sequence shown. The cylinder head is located by two doweis and must
be lifted straight up. Use a rubber or plastic maliet to free a sticking head. Never at-
tempt 10 wedge the blade of a screwdriver between the sealing faces in order to
separate the head. Take off the cylinder head gasket and immediately clean alt
gasket faces.

® If required, remove the crank- -
shaft timing gearwheel. A tim- Timing mark
ing wheel with a heavy fit can
be removed with "two tyre
levers, inserted at opposite
sides underneath the timing
wheel or a two-armithree-arm
puller can be used. Also un-

_ screw the timing belt ten-
- sioner.

® Remove the oil sump and un-
screw the oil suction strainer.

® Remove the oil pump
together with the front hous-
ing. A screwdriver can be in-
serted into the notch at the
side of the housing to prise | Auto tensioner
out the assembly. Take care
not to damage the sealing
faces.

¢ Turn the cylinder block so )
that the bottom end is at the Tirming mark
top, or on a bench, rest the
block on the cylinder head
face. Proceed as described

om ©oE
o
0= OF

Ve

Camshaft sprocket

below. Fig. 1.7. — The alignment of the timing marks on cam-
shaft, crankshaft and balance shaft gearwheel on a 2.0
litre engine. } )
2.0 Litre Engine

The more complex timing belt drive of the 2.0 litre engine is shown in Fig. 1.8 Also refer
to Fig. 1.7 during the removal of the timing belt.

16
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it is assumed that the pulley belts, the upper timing belt cover and the tensioner for
the pulley “V" belts have already been removed from the front of the engine. Pre-
vent the crankshaft from rotating (insert a strong screwdriver into the teeth of the
flywheel ring gear and unscrew the bolts securing the crankshaft pulley to the crank-
shaft timing gear. The lower timing beit cover can now be unscrewed.

Rotate the engine until the piston of the No. 1 cylinder is at T.D.C. position. The
crankshaft must only rotated clockwise). Check that the timing marks on camshaft
sprocket and crankshaft sprocket are aligned as shown in Fig. 1.7. This will set the
piston of No. 1 cylinder to the top dead centre position. To verify the setting, check
that the mark in the camshaft gearwheel is level with the cylinder head joining face
and the dowel pin in the crankshaft timing gearwheel is at the top. Otherwise turn
the crankshaft accoringly (only clockwise). Using a felt pen or chalk, mark a line
across the timing belt to identify its fitted position. If the timing bett is to be refitted
(after inspection), mark an arrow into the outside of the belt to indicate the running
direction. )

Remove the automatic belt tensioner (11) in Fig. 1.8.

Slacken the bolt in the centre of the belt tensioner (15) in Fig. 1.8 and turn the belt
towards the outside until the timing belt is slack. Re-tighten the tensioner bolt provi-
sionally to keep it in the tensioned position. The timing belt can now be lifted off.

Remove the camshaft wheel securing bolt and withdraw the wheel. The gearwheel
must be held against rotation when the bolt is slackened. A strong drift can be in-
seried into one of the sprocket holes and held against the cylinder head. Crankshaft
and camshaft must not be rotated after the camshaft timing wheel has been re-
moved. See note below:

Important Note: If the-timing bek is being removed as a routine operation, for example
during the removal of the cylinder head, use a piece of string and tie the timing beit to
the camshaft spracket. This will facilitate the installation of the parts.

Unscrew the cylinder head cover and remove. Make a note where the various retain-
ing clips are located to facilitate the installation. Remove the gasket.

Unscrew the two rocker shaft assemblies, but note: Rocker shafts and rocker
arms must not be dismantied. It should be noted that special metat brackets are
used to hold the hydraulic tappets, also referred to as lash adjusters, do not fall out
of the rocker arms. This is more important when the timing belt is being removed
with the engine fitted (see later section).

Remove the camshaft oil seal from its location.

Slide out the camshaft without damaging the bearing journals or cams.
Referring 1o Fig. 1.6 remove the cylinder head bolts in the order of the numbered se-
quence shown (the sequence is the same for both engines). The cylinder head is lo-
cated by two dowels and must be lifted straight up. Use a rubber or plastic mallet o
free a sticking head. Never attempt 10 wedge the blade of a screwdriver between the

. sealing faces in order to separate the head. Take off the cylinder head gasket and

immediately clean all gasket faces.

if required, remove the crankshaft timing gearwheel (17) in Fig. 18 A timing wheel
with a heavy fit can be removed with two tyre levers, inserted at opposite sides un-
demeath the timing wheel or a two-armihree-arm puller can be used. Also unscrew
the timing beit tensioner and on the other side the belt idler puliey.

Remove the oil pump drive gear. Before removing the nut, take out the piug at the
bottom of the L.H. side of the cylinder block and insert a screwdriver as shown in
Fig. 19 to retain the L.H. balance shaft in position. The screwdriver shaft should
have a diameter of 8 mm (0.3 in.) and a length of 60 mm (25 in.).
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Fig. 1.9. — Details for the removal of the L.H. balance shaft. Remove the
plug (1) and insert a screwdriver (2) into the bore.

Slacken the bolt securing the balance shaft timing gearwheel until it can be re-
moved by hand. Remove the belt tensioner and and the second timing belt (Fig.
1.10). If there is a possibility to re-used the belt, mark the running direction of the
belt into the outside (felt pen).

Fig. 1.10. — Removal of the lower timing beit together with the associated parts.
1 Timing wheel 3 Crankshaft timing gearwheel
2 Timing beit 4 Timing belt tensioner (22) in Fig. 18

Remove the balance shaft timing gearwheel and aiso the second crankshaft timing
. sprocket. Use two tyre levers, if the whee! has a tight fit.

Remove the oil sump and unscrew the oil suction strainer.

Insert the screwdriver through the hole shown in Fig. 18 to counterhold the balance
“ghaft (if not still in position) and remove the driven wheel of the oit pump. .
Remove the front housing together with the balance shaft. A screwdriver can be in-
serted into the notch shown by the arrow in Fig. 1.1 to prise off the assembly. Take
care not 1o damage the sealing faces.

- Withdraw the oil pump gearwheel and the L.H. shaft from the housing and the R.H.
shaft from the cylinder biock.
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o Turn the cylinder block so
that the bottom end it at the
top or, on a bench, rest the
block the the cylinder head
face and proceed as des-
cribed below for both engine

types.

All Engines

® Rotate the crankshaft until
two of the connecting rods
are at bottom dead centre.
Unscrew the two big end
bearing cap nuts and careful-
ly tap the cap with a hammer
until it can be removed. Take

e . %-r\‘/
Fig. 1.11. — Removal of the front housing with the balance
shaft. A screwdriver can be inserted at the arrow point to
separate the housing.

.
\

off the bearing shell and immediately insert it into the removed cap.

Using a hammer handie push the connecting rod with the piston towards the top of
the cylinder bore. If a carbon ring has formed at the top of the bore, preventing an
easy removal, use a scraper and remove the carbon without damaging the bore. A
number is stamped into the side of the connecting rod and this should atways face
towards the crankshaft puliey side. Mark the connecting rod and the piston with the
cylinder No.

Attach the removed bearing cap
and the shell to the connecting rod
and remove the other connecting
rod and piston.

Rotate the crankshaft until the
other two big end bearing caps are
at bottom dead centre and remove
the two connecting rod and piston
assemblies as described above.
Make sure that each assembly is
marked with the cylinder number.
Block the flywheel by inserting a
strong screwdriver into the teeth of
the ring gear and remove the
- flywheel bolts. Remove the
fiywheel, using a rubber or plastic
mallet if necessary. Take care not

Fig. 1.12. — Removal of the crankshaft main bear-

to drop the flywheel. ing caps. The bearing number (1) and an arrow (2)
Remove the rear engine intermedi-  are cast into each bearing cap.
ate plate.

Remove the rear oil seal retainer from the cylinder block and unscrew the rear oil
seal flange. Take off the gasket. Remove the oil seal from the flange with a suitable
drift.

Slacken the crankshaft main bearing cap bolts, commencing at the outsides and
working towards the centre. Remove the caps one after the other, using a rubber
mallet if they stick to the block. The caps are numbered and each cap has an arrow,
facing towards the front of the engine (Fig. 1.12). The bearing shells must be kept
with the caps.

® Carefully lift out the crankshaft. Remove the remaining main bearing shells from the
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crankcase and keep them together with the other shell and bearing cap of each

bearing.

1.2.2.

Pistons and Connecting Rods — Dismantling

The piston pin has a floating fit in the piston and a press-fit in the connecting rod small
end. For this reason it is essential that the piston pin is only removed under a press with

a special extractor, avaitable under Part No. MD 998300.

Remove the piston rings with a
pair of piston ring pliers (Fig.
1.13). Take care not to break
the rings if any other tool is
used.

Support the piston from under-
neath when pressing out the
pin. Fig. 1.14 shows how the
pin is pressed out of the piston
and connecting rod.

1.23. Valves — Removal

The removal of the valves re-
quires the use of a valve spring

Fig. 113 — Removal or installation of the piston rings with 2

pair of piston ring pliers.
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Fig. 1.14. — Removal of a piston pin.

1 Press mandrel § Connecting rod
2 Piston pin 6 “Front” mark
3 Arrow mark 7 Tool support
4 Piston

13. Assembling the Engine

compressor. Compress
the valve spring, as
shown in Fig. 1.15, until
the two valve cotter halves
can be removed with a
pair of pointed pliers from
around the valve stem.
Remove the parts from
each vaive and keep each
valve in its correct order of
instatiation.. Also keep the
parts of each valve in a
small cardboard box or
plastic bag.

Fig. 1.16 shows the cylin-
der head in exploded con-
dition. The heads of both
engines use similar parts.

Refer to the sections commencing at 1.4. for details of the assembly procedure for in-
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MD998735

Fig. 1.15. — Removal of the vaive springs, using a valve compressor.

9 Exhaust valve seat insert
10 Exhaust vaive

7 iniet vaive insert
11 Cylinder head

8 Inlet vaive

Fig. 1.16. — Exploded view of the cylinder head.

1 Vaive cotter haives
2 Valve spring cup
3 Valve stem seal

4 Valve spring

§ Vaive spring seat
6 Valve guide
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dividual parts and units. Follow the general instructions below at all times. In general
proceed in reverse order to the dismantling procedure, but note the points given below:

@ Take care that parts are only assembled in a clean condition.

@ Keep tools, benches and hands free from dirt and swarf. Use only lint-free rags to
wipe over the parts.

e Apply a film of clean engine oil to all parts that slide or rotate. Do this before the
parts are assembied so that the lubricant is actually on the bearing surfaces. it will
not do to apply the oil to the completed assembly.

® Make sure that all parts have been properly inspected for wear and damage before
fitting. Renew any parts that are not up to standard.

® Obtain all spares and replacement pasts from an authorised dealer, quoting the ve-
hicle chassis number and the engine number. The manufacturers adopt a policy of
continuous up-dating and improvements and only their official representatives are in
a position to advise you of the latest component improvements and their application
to your particular engine.

® Follow all tightening torques at the end of this manual.

14 Overhaul of the Engine
1.4.0. Cylinder Head

14.00. Technical Data

Cylinder head material: .................. Light-alioy with pressed in valve guides and valve
seat inserts
Max. distortion of cylinder head surface: . ... Less than 0.20 mm (0.008 in)}
Valves ’
Valve seal Angle: .. ... ......ittitiiirer ittty 45°, alt valves
Correction ANGIBS: . . .. ..o ie et 30° and 65°, all valves
Valve Stem Diameters:
Inlet valves —49G engine: ........ ... ...t §97 - 5.98 mm (0.2350 - 0.2354 in.)
— 4GEeNGING. ... ...ttt iineaaae e 595 - 597 mm (0.2350 - 0.2354 In.)
Exhaust vaives — 4G9 engine: . .. .........oovvnveens 595 - 5968 mm (0.2343 - 0.2350 in.)
—d4G6engine: . ... ... 595 - 597 mm {0.2343 - 0.2350 In.)
Valve Seat Width:
Infetand exhaust valVeS: . . . ...oi i ieiar e 09 - 1.3 mm (0035 - 0051 in.)
Valve Stem Running Clearance in Guides (in mmy)
Inletvalves: .. ......ooiiit it 002 - 0.04 mm (4G9), 0.02 - 0.05 mm (4G6)
Wear Bt . .ottt i ittt it a e 0.10 mm (0.004 in.)
Exhaustvalves: . ..........coiiiniiennncnnss 0.03 - 0.06 mm (4G8), 0.03 - 0.07 mm (4G6)
WEAr Mt . ..ot e e iienceene et inaranaceantoaassarananss 15 mm (0.006 in.)
Thickness of Valve Head Edge (in mm):
INMEt VRIVES: .. ..o eeei ettt iiae e 1.0 mm (4G9), 1.0 mm (4G6)
EXhaust VAIVES: ... ..ottt iiiinenrniiner e 1.3 mm (4G9}, 1.2 mm (4G6)
Wear fimit — inletvalves:. . ......... .o 05 mm (4G9), 05 mm (4G6)
—Exhaust valves: ..........coiiiiiiiiiiiininns 08 mm (4G9), 0.7 mm (4GE)
Vaive Guides
Length of Valve Guides (in mm):
Infetvalveguides: ............ooiiiiiiiiiiiiia 455 mm (4G9), 455 mm (4G6)’
Exhaustvalve guides: ...........c..oiiieiiiiiiann 505 mm (4G9), 505 mm (4G6)
Valve Guide Outer Diameters:............... 11,055 - 11.065 mm (4G9), 11.06 - 11.07 mm (4G6)
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Oversizes: ...... . e e e e e s 005, 0.25, 0.50 mm

Valve guide inner dlameter' RS .600 - 601 mm (4G9), 600 - 602 mm (4G6)
Pressdn temperature —allengines:. .. ............. .. .. oo e, Room temperature
Vaive Springs :
Freelength — 4G9 enging: . .......ciivuiiiiiiiiieniiinniierioneniinennnnns 509 mm
Free length — 4G6 engine:

- Colour identification: ................. [ i White

LI 2 T S PG 510 mm

Length under load - 4G9 engme 442 mm at 220 kg
Length under load — 4G6 engine: )

White identification colour: . ... ... i i e 42.2 mm at 27.2 kg
Max. distortion of valve spring at upper end,

spring placed vertical oon surface plate:. ........................ Max. 4° (4G9), 4° (4G6)
Valve spring identification:. . .. ............... ... Both valves have identical valve springs
Valve identification colour spot: ... .....oviviriiiiiiiiiieiiannn None (4G9), white (4G6)
Arrangement during installation: ........... ... ... ..o Cotour code must be at the top
Valve Clearances (1.8 litre, 4G9 engine)
Engine Hot:

Il VaIVES: . . . . i i e i e e 0.20 mm (008 in.)

EXhaust VaIVeS: . . . ...ttt et it e 030 mm (0012 in.)
Camshaft
Camshaftendfloat: .................c.oiiinnnn. 005 - 0.15 mm (4G9), 0.1 - 0.2 mm (4G6)
Bearing joumnal diameter: . .............. 44930 - 44.940 mm (4G9), 44.930 - 44.940 mm (4(36)
Bearing running clearance (bothengines): . .................. ... ..ol 005 - 009 mm
Max. runoutof shaft: .. ... ... .. oiiiiiiiiiiiiiiiiniiiieniananns 0.10 mm (0.004 in.)
Camshaft identification in end face: ........... Nways use camshaft with identical identification
Rocker Shafts
Rocker shaft diameter: ... .................. 1999 - 2000 mm (4G9), 19.99 - 20.00 mm (4G6)
Running clearanceofshaft: . .................... 002 - 005 mm (4G9), 002 - 0.05 mm (4G6)
Rocker Shaft Length — 4G6 Engine:

Inletvalve Shaft:. ... .. ... i i i i i i e 417.25 mm

Exhaustvalve shafl: ... .. ... .. . i ittt e, 417.25 mm

The cylinder head is made of light-alloy. Valve guides and valve seat inserts are pressed
into the cylinder head. The arrangements of the inlet valves, exhaust vaives and rocker
levers are shown in Fig. 116,bmnotethanhecylmderheadshowmnthe|llumanmts
of a different shape.

The individual components of the valve and timing mechamsms should be checked for
wear or damage and parts must be repaired or overhauled as necessary. The engine
has an overhead camshaft. The camshaft is inserted into the cylinder head, i.e. no bear-
ing caps are used. The rocker shaft assembly of both engines is made-up of two rocker
shafts with their respective rocker levers, springs, etc. The exhaust rocker shaft carries
the four double exhaust valve rocker arms, the inlet rocker shaft carries eight individual
inlet valve rocker arms. Fig. 1.17 shows the component parts on the example of a 18
litre engine. A very similar arrangement is used on the 2.0 litre engine.

14.0.1. Vaive Springs

Check the valve springs for free length and load. Replace springs which do not conform
to the values given in Section 1.4.00 (Technical Data).

Springs can only be properly checked if a spring tester is available. Otherwise compare
the old springs with new springs. Slide the originally fitted spring and a new spring
together over a long bolt (with large washers under bolt head and nut) and screw a nut
on the end of the bolt. Clamp the bolt head into a vice and tighten the nut. If the coils
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Fig. 1.17. — The arrrangement of the rocker shaft assembly and the camshaft of a 18 litre engine.

1 Breather hose . 12 Rocker shaft (iniet)

2 PCV. hose 13 Adjusting screw

3 Qil filler cap 13 Adjusting screw

4 Rocker cover 14 Nut

5 Rocker cover gasket 15 Rocker arm

6 Oil seal 16 Rocker shaft (exhaust)

7 Rocker arms and rocker shaft 17 Adjusting screw
8 Rocker arms and rocker shaft 18 Nut

9 Rocker shaft spring 19 Thrust case
10 Rocker arm 20 "O" seal fing
11 Rocker arm 21 Camshaft

of the originat spring close before the coils of the new spring, replace the spring as a
set, as the other springs will have similar defects.

Place the springs one after the other onto an even surface and place a steel square
next to the spring. Check that the gap between the spring and the steel square at the
top is not larger than or 4° (nominal 2°). A gap of less than 1.6 mm (006 in.) is accept-
able for the purpose of this check. If this is exceeded, replace the spring.

Valve springs may be identified by a colour spot at one end and when fitting the
25



springs, this spot must always be at the top, with the close coiled end 1o the head. The
colour spot on the valve springs has a special significance, as only springs with a white
spot must be used, for example, on the 4G6 2.0 litre engine.

1.4.0.2. Valve Guides

Remove the valve stem seals, fitted over each valve guide, with a pair of pliers as
shown in Fig. 1.18 and throw away the seals.

Valve guides and valve stems
should first be inspected for visi-
ble wear. Clean the inside of the
valve guides with a rag
moistened in petrol, inserting the
rag into the guides and move it
to and fro to clean the inside
bore. This may be rather difficult,
due to the small diameter of the
valve guide bores, but should be
carried out. Valve stems are best
cleaned by clamping them into
an electric drill and using a wire
brush to clean off the carbon
deposits. A scraper can also be -
used carefully. Fig. 1.18. — Removal of the valve stem oil seals with a
Valve guides can be checked for  pair of piers. The seals are pushed over the valve guides.
wear with a dial gauge, suitably
clamped to the cylinder head.
Check as follows:

@ Lift the valve in question from
its guide until the distance be-
tween the cylinder head face

- and the face of the valve head

is approx. 30 mm (1 Ya in.). ‘
@ Push the valve 1o one side and
" set the dial gauge to zero. = ~—

Move the valve to the opposite

side and read the indication on

.
/

the dial gauge.
® The max. permissible reading
is 0.20 mm (0.008 in.). If this
value is exceeded, either the — i
Valves o the Valve GUIdES, OF st b measurel betwasn the arow heads. New
both, must be replaced. guides must be driven in slowly.
To replace the valve guides, press out the old guides from the rocker shaft side, using
a mandrel that will fit inside the guide bore. The cylinder head can be heated up to
press out the guides, but this should not be necessary.
Before pressing out the guides measure the height of the guide above the cylinder head
face with a depth gauge. Press the new guides into the cylinder head from the upper
face, until the dimension previously measured has been obtained. This dimension is
measured in a similar manner as shown in Fig. 1.1, but note that the illustration only
serves as a guide.
Valve guides are available in three oversizes, i.e. 005, 0.25 and 050 mm (0001, 00t and
002 in.) and are normally marked with “'5", “‘25" and **50" to identify them. The lo-
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cating bores in the cylinder head must be reamed out to take the new guides. We
would like to add that the bore diameter is approx. 6.0 mm on both engines. The majori-
ty of earlier Mitsubishi engines have a diameter of 8 mm.

1.20. — Re-cutting a valve seat.

Inlet valve guides and exhaust
valve guides are of different
length. Exhaust valve guides are
longer and care must be taken
to press the correct guides into
the cylinder head. The guides of
the 1.8 and 20 litre engines are
of different length.

NOTE: Valve guides to be re-
moved and replaced at room
temperature. Valve seats must be
;e—ground, if new guides are
itted.

Fig. 1.21. — The valve seat width is to be measured be-
tween the armows.

14.03. Valve Seats

Check the valve seats for signs of wear or pitting. Slight blemishes can be removed with
a 45° cutter as shown in Fig. 1.20. Extended wear can only be rectified by fitting new
valve seat inserts. In this case the cylinder head should be taken to a dealer to have the
new seat inserts fitted. New valve seat inserts are available in oversizes of 03 or 06 mm
(0012 and 0024 in.) and the cylinder head locating bores must be machined to the size
in question to take the new inserts. Only precision machinery can carry out this
operation. ’

A re-cut valve seat must be lapped. Use a suction tool to grind-in the new valve. Use
fine lapping compound and work the seat until an uninterrupted ring is visible around
the face of the valve.

After grinding-in the valve, clean the cylinder head, and even more important the inside
of the valve guide bores thoroughly. Any lapping paste left inside the cylinder head will
accelerate the wear of the new parts.
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Fig. 1.22. — Measuring a valve spring height after in-
stafiation.

1%

—l—

Fig. 1.23 — The principle valve dimensions are
measured at the positions shown. The valve head
thickness or edge '‘d" must have a min. thickness
{Section 1.40.0) for the inlet and exhaust vaives after
a valve has been reground in a valve grinding

machine.
a. Valve head diameter
b. Valve stem diameter
¢. Valve length
d. Valve head thickness
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Measure the width of the valve seats
with a caliper. The width of inlet and
exhaust valve seats is the same (09
- 1.3 mm/0.035 -0.05 in.).

Fig. 1.21 shows the cutter angles
used to re-cut the valve seals and
also shows where the seat width is
measured. The specified width ap-
plies to all valves and all engines.

After installation of the valve meas-
ure the height of the fitted valve
spring as shown in Fig. 1.22. If the
dimension is more than 49.30 mm
(inlet valve) and 49.35 mm (exhaust
valve), with a maximimum tolerance
of 05 mm in the case of a 18 litre
engine or 4930 mm in the case of
the2 litre engine (same tolerance),
the valve seat inserts must be
replaced, as the seat is cut too deep
into the cylinder head.

1404. Valves

Valves with bent or pitted stems
should be replaced. Grinding or
straightening of the vaive stems is
not permissible. A maximum of 05
mm (0.02 in.), however, can be taken
off the ends of valve stems if the
conmacting area for the rocker levers
needs attention. This should be car-
ried out in a grinding machine with a
proper chuck to ensure a straight
face at the end of the stem. If stems
ends are badly worn, check the
rocker levers as described in the
next section as these may also have
suffered.

Slight blemishes on the vaive head
faces can be removed by grinding-in
the valves as described in Section
1403. Deeper grooves or other
damage can be rectified in a valve
grinding machine. The valve head
thickness must not be smaller than
specified for the inlet and exhaust
valves (different on the two engine
types), after grinding a valve to its
oniginal seat angle. Also measure
the stem diameter and compare the
resuits with the “Technical Data” in
Section 14.00. Reject any valves
which do not conform to the mini-



Valve seat

contact .
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Fig. 1.24. — Before you decide to re-use a valve, check the valve head
thickness (margin) at the position shown and compare with the technical
data.

C -

mum values. Check the running clearance of each valve stem in the valve guide bores
as described in Section 1.4.0.2. and decide if it is necessary to replace the guides be-
fore any further inspection work is carried out on the valves.

1405 Rocker Shafts and Rocker Levers

Check the rocker shafts and rocker levers for wear, pitting and other visible damage.
Rocker arms have a roller. Check each roller for smooth operation. Rocker arms with a
sticky roller must be replaced. The same applies if the roller(s) show signs of excessive
wear. The ends of the valve adjusting screws (18 litre engine) must not be visibly wom.
In this case the screw(s) can be replaced. Measure the outside diameter of each rocker
shaft and the inside diameter of the rocker levers. The difference between the two
dimensions should not exceed the value for the running clearance of the rocker arms,
specified in Section 1.4.00.

if the running clearance is exceeded it is not aways certain that shafts and rocker levers
must be replaced. Check the shafts for grooves at the areas where the rocker levers are
operating. Deep grooves at these areas indicate wear of the shaft. If on the other hand
the shaft has no visible ridges it may onty be the rocker lever that needs replacing.

The following points should be
noted when dealing with the
rocker shaft assembly. Both en-
gines are dealt with in the
same manner:

Refer to Fig. 1.17 and fit the
parts over the two shafts in the
order shown. Temporarily tight-
en the rocker shaft with the bolt
so that all arms on the inlet
valve side do not push the
valves. Fit the rocker shaft
springs (9) from above as
shown in Fig. 1.25 and then 10~ Fig_ 1.25 — Insert the rocker shaft springs from above and
tate each spring in the direction  then rotate them in the direction of the armow (inlet side shaft
of the arrow. Tighten the rocker  only).
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shaft bolt to 3.2 kgm (23 ft.Ib.) 1o secure the assembly in position. The rocker shaft
springs must be inserted before the rocker shaft and rocker arms for the exhaust valves
are fitted. Fig. 1.26 shows an additional view of the rocker shaft spring installation.

=~ \ 17

Fig. 1.26. — Instalaftion of the rocker shaft springs. After inserting the
springs as shown in Fig. 1.25, tum them in the direction of the arrow.

1.4.0.6. Hydraulic Valve Clearance Adjusters

The hydraulic valve clearance adjusters, also known as lash adjusters and fitted to the
rocker arms of a 2.0 litre engine, tappets can be checked, among other things for leaks,
but as special equipment is necessary, we recommend to have them checked at a deal-
er with facilities for engine overhaul, if it is suspected that there is a malfunction in the
tappets. The alternative is the fitting of new tappets. The foliowing precautions should
always be taken:

® The hydraulic adjusters are precision-made and must be kept free of dust and other
foreign matter.

® Never attempt to dismantie the adjusters.

@& Use only diesel fuel to clean adjusters.

Fig. 1.27. — Checking the cylinder head gasket surface for distortion. Meas-
ure atong the different directions shown.
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1.4.0.7. Cylinder Head

Thoroughtly clean the cylinder head face of old gasket material and check the surface
for distortion. To do this, place a steel ruler over the cylinder head face in the directions
shown in Fig. 1.27 and with a feeler gauge measure the gap between the ruler and the
head surface. The cylinder head must be re-ground, or in severe cases replaced, if the
gap is more than 0.10 mm (0.004 in.) at any of the points.

Fig. 1.28 — Driving a valve stem seal in position, using the special tool.

NOTE: The max. regrind value for
the cylinder head is 0.20 mm (0.008
in.), but this dimension also includes
any material that may have o be
taken off the cylinder block face. If it is
possible to re-use the cylinder head
(i.e. there is no reason to suspect that
the cylinder block is distorted), take it
to an engine repair shop to have the
face re-ground. Cylinder head gaskets
are available in one thickness only.

14.08. Cyiinder Head —
Assembly and In- MD¥998303
stallation

: . Fig. 1.29. — Compressing the valve springs with a

he loded view . .
?:gr tlor: expl i tr‘\le' cylig:j'gr typical, specngl valve spring compressor. Any other
ad. B othasseengi 's'g use similar t;r;r?,g:ds'sor with the same working principie can also

parts:

® Pilace the valve spring seats over the valve guides.

® Fit the valve stem oil seals. To avoid oil leaks, a special tool, as shown in Fig. 1.28
should be used for this operation. Place the seals over each guide and carefully tap
down with the hollow tool. Never attempt to use the old valve stem seals. The spe-
cial tool shown can be substituted with a piece of tube of suitable diameter.

e Coat the valve stems with thin engine oil and insert into the correct valve guide. Take
care not to damage the valve stem seal when the valve is inserted. Make absolutely
sure that the vaive is inserted into the guide where it has been tapped into the vaive
seat.
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Spring
Identification ‘ retainer
color

Stem seal

g Spring seat

Fig. 1.29b. — Correct assembly of valves, valve springs, etc.

e Fit the valve springs (comect side up), place the upper spring retainer (cup) over the
vaive. Fig. 1.29b should be studied so that the fitted spring/ivalve assemblies can be
compared. Using a valve compressor, as shown in Fig. 1.29 compress the valves
springs until the two valve cotter halves can be inserted into the groove of the vaive
stem. Remove the valve compressor and check that the cotters have engaged in
their groove by tapping the ends of the vaive stems slightly with a hammer. Place a
rag over each vaive stem end to prevent the cotter haives from flying out.

The instaltation of the cylinder head is carried out as follows:

e Thoroughly clean the sealing faces of cylinder head and cylinder block and place a
new cylinder head gasket in dry condition over the cylinder block. Under no circum-
stances use sealing compound. Gaskets for the 2.0 litre engine are marked with
“4G63K"", gaskets for the 1.8 litre engine with “G9S". Fig. 130 shows where the
identification number is located. Make sure to use the correct gasket (different loca-
tion). Do not use sealing compound, thinking that you may improve the sealing of
the gasket. .

The cylinder head bolts are now tightened as foliows, noting that a new method of

intake side

Identification mark

intake side ldentification mark
Front of “4GB3K" )

Front of engine

Exhaust side Exhaust side

Fig. 130 — The identification of the cylinder head gasket can be found at the focation shown. On
the LH. side for the 1.8 ktre engine (Spacer Runner); on the A.H. side for the 20 litre engine (Space
Wagon).

tightening for the cylinder head has been introduced. A new type of cylinder head
botlt is used. These bolts can stretch and must be mesured before they are re-
used. A special cylinder head bolt wrench, suitable for the bolt heads, is required.
This is a 12 mm, 12-point spline insert, which is now used by various engine ma-
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nufacturers and can be obtained in accessory shops. Proceed as follows for the two en-
gine types:

®@- O M. G Sy @®-
@) (@ D (%) @ Q @) 4O
== S5 O 0o 0 G360 0o
(=
Y e (&3] Bx
3 Q Q / o Ol
s Yl B )=\D =\ /’j
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‘(l/\ (4) \ ../@— _ @ - I

Fig. 1.31. — Tightening sequence for the cyfinder head bolts. The bolts are
slackened in reverse order.

20 Litre Engine

® Measure the length of each cylinder head bolt from end to end. Any bolt longer
than 994 mm (measure with a “mm” cafiper) must be replaced.

e Lubricate the threads and the underside of the washer with engine oil and in-
sert the bolts. Tighten the bolts finger-tight.

e Tighten each cylinder head bolt in the order shown in Fig. 1.31 in several
stages to 80 kgm (57 ft.lb.).

® In reverse order to Fig. 1.31 slacken all bolts (10 becomes 1, 9 becomes 2, elc.)

Tighten the bolts in the order shown in Fig. 131 to 2.0 kgm (15 ft.ib.).

e The bolts must now be angle-tightened without the use of a torque wrench.
Each bolt must be tightened twice by a further 90° {one quarter of a turn) in
the tightening sequence. To obtain the angle, insert the wrench into the cylinder
head bolt and arrange the tommy bar so that it is either in line with the cylinder
head axis or at right angle to it. Tighten each bolt until the tommy bar has
moved by a quarter of a turn.

® Hepeat the above operation on each bolt in turn.

o The remaining operations are carried out in reverse order to the removal
procedure.

1.8 Litre Engine
® Measure the length of each cylinder head boit from end to end. Any bolt longer
than 964 mm {measure with a ““mm’’ caliper) must be replaced.

o Lubricate the threads and the underside of the washer with engine oil and in-
sert the bolts. Tighten the bolts finger-tight.

® Tighten each cylinder head bolt in the order shown in Fig. 131 in several
stages to 75 kgm (54 ft.Ib.).

@ In reverse order to Fig. 131 slacken all bolts (10 becomes 1, 9 becomes 2, elc)

e Tighten the bolts in the order shown in Fig. 131 to 2.0 kgm (15 ft.ib.).

® The bolts must now be angle-tightened without the use of a torque wrench.
Each bolt must be tightened twice by a further 90° {one quarter of a turn) in
the tightening sequence, as described above for the 2.0 litre engine.
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1.4.0.9. Adjusting the Valve Clearance (1.8 Litre)

Valve clearances can be adjusted with the engine hot or cold, but the final check,
however, must be carried out on a hot engine. The cold values are only provisional
values if the cylinder head has been dismantled. Although no factory vaiues are given
for the engine, it can be assumed that inlet valves shouid be set 1o 0.08 mm (00031 in.)
and exhaust valves to 0.18 mm (0007 in.). On a warm engine, adjust the inlet vaives to
0.20 mm (0.008 in.) and the exhaust valves 0.30 mm (0012 in.). The engine must have
the coolant at its operating temperature, i.e. the temperature gauge must indicate
“Normal".

We would fike to repeat. The valves should only be adjusted on a cold engine after the
cylinder head gasket has been replaced or the engine has been overhauled. Otherwise
adjust the vaives to the “hot”" values when the engine has its operating temperature.

The clearances are adjust-
ed as shown in Fig. 1.32,
using a ring spanner and a
screwdriver. Check each
clearance in the order given
below with a feeler gauge.
Insert the gauge of correct
thickness between the end
of the valve stem and the
adjusting screw. The other
end of the rocker lever (i.e.
the roller part of the rocker
lever) must be resting
against the heel of the cam,
i.e. the valve must be fully
closed. To check If the cot Fig. 132. — Adjusting the valve clearances with fesier gauge,
rect valve is being dealt 1g. 13<. = g
with, grip the end of the Screwdriver and ring spanner

lever with thumb and forefinger and check if a small clearance can be felt.

Adjust the clearances as
follows:

o If the engine is in cold
condition (and fitted), start
it up and fet it run until
the operating temperature
is indicated (temperature
gauge). .

® Remove the spark plugs
and the cylinder head

3 > cover.

= \ N ® Rotate the engine until

A Yoo oo bath valves of the No. 1

s v cylinder are closed, ie.

Fig. 133. — Grip each rocker lever between thumb and fore- bath rocksr levers must
B — roc i

finger and move it up and down as shown. If there is a clear- ; mk,amﬂgmthghr%cg:

ance on all levers of this cylinder, you have found the piston at lever up and down as

top dead centre position. sl in Fig. 133 Al
rocker levers of this cylinder must have play, indicating that the correct cylinder is at the
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top dead centre position. The notch in the crankshaft pulley must be in line with the
“T” on the ignition timing scale (top dead centre). If this is not the case, rotate the
engine one more turn.

® Adjust these valves and in the same engine position all other valves marked with the
white arrows in Fig. 1.34.

e Siacken the locknut for

No.1 No2 No3 Nod4 the valve adjusting
screw with a ring span-
ner and turn the adjust-
ing screw with a
screwdriver. Turn the
screw in a clockwise
direction to reduce the
valve clearance or in an
anti-clockwise direction
to increase the clea-
rance.

e Tighten the locknut (1.0
kgm/7 ft.Ib) without
rotating I%he hadi(ust{gg

- — screw. Re-chec e

Fig. 1.34. — With the No. 1 cylinder at top dead centre position,

adiust the valves shown by the white anows. Adjust th valves _ Cléarance as before af-

shown by the black arrows when the piston of No. 4 cylinder is ter the locknut is tight.

at top dead centre position. e Rotate the engine by
' one complete turn and
check that all vaives3f No. 4 cylinder are closed. In this position adjust all
valves marked with the black arrows in Fig. 1.34 as described above.

14.0.10. Checking the Cylinder Compression

Compression foss can be due 1o a valve not closing properly, a broken or wom piston
ring, worn pistons or other faults in the cyfinder. To check which of the cylinders is at
fault, & compression check should be camied out. The engine must be at operating tem-
perature 10 avoid incorrect readings.
® Unscrew the spark plugs.
® Fully depress the throttle pedal and make sure that the choke vaive is fully open.
o Place the compression tester into the first spark plug hole and have the starter motor
;. operated by a second person, with the throttle pedal fully to the floor.
® C':ank the engine until the highest reading is indicated on the compression tester
chart. .
® Check the remaining cylinders in the same manner. At the end there will be four
graphs showing the compression of each cylinder.

None of the cylinders must have a compression of less than 80% of the best cylinder.
A low, iregular compression could be caused by worn piston rings, which is also shown
by excessive oil consumption. Section 10 gives the standard values and the min. value
for the compression.

Various fluids are available from accessory shops to *“re-seal” the piston rings to the
cylinder bore. This may be a temporary solution to overcome a slight loss of compres-

sion. In this case follow the manufacturers instruction and re-check the compression.
Major loss of compression requires attention to the engine, normally involving a strip-
down, re-bore, etc.
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14.1. PISTONS AND CONNECTING RODS
t4.1.1. Technical Data

Pistons
Material and construction: . . .. ... ... oeiinir it Special alloy, solid skirt
Arrangement of Piston Pin:
Fitin connecting rod: . . ... ..ouivunt ittt iaia it Pressit
N PIStON: . ... L i et e e Floating
Piston Diameter:
1Biftreengine: ..... ... ..o i 80.97 - 81.00 mm (3.1878 - 31890 in.)
20Wreengine: ... ... ittt 84.97 - 8500 mm (33453 - 33465 in.)
Max.ovality of BOres: . . ... .. ..coviiiiieinninreneannannns Less than 0.02 mm (G0008 in.)
Max. taper of bOres: .. ... ... ..ottt 0.02 mm {0.0008 in.)
Piston running clearance: . ...................... 002 - 0.04 mm (4G9), 0.01 - 0.04 mm (4G6)
Oversize pistons available: ............... ... 0.25, 050, 0.75 and 1.0 mm
Side Clearance of Rings in Grooves:
L T PP 0.03 - 0.07 mm (0.0012 - 0.0028 in.)
Wearlimit: ... . e ittt 0.10 mm (0.004 in.)
NO.2ARG: ...t i aii e, 0.02 - 0.06 mm (00008 - 0.0024 in.)
B T2 T 0.10 mm {0.004 in.)
Piston Ring Gaps:
NO TANGS: ...ttt iiiiiianeennerneannnns 0.25 040 mm (0.0088 - 00157 in.)
Wearlimit .. ... . i i it el 0.8 mm (003 in.)
No. 2 rings:
18fireengine: .. ...l 040 - 055 mm (0.0157 - 00217 in.)
20 litre engine: 045 - 060 mm (0.0177 - 0.0236 in.)
B U T 1 08 mm (003 in.)
Oil control rings:
t1Blitreenging:. ...... ... .. i i ..0.20 - 0.60 mm (0.008 - 0.024 in.)
20 litre engine: .0.20 - 0.70 mm (0.008 - 0.028 in.)
Wearlimit: ... ........... ..ot . Y 10 mm (0.04 in.)
Piston Pins:
Outer diameter:
18litreenging:............coviiiiiiiiniaaann 19002 - 19005 mm (0.7481 - 0.7482 in.)
20btreengine: ............cchiiiiieiineaenn 21000 - 21.001 mm (0.8268 - 08272 in.)
Pressinload — 1BIitre: ... ... .. ittt 500 - 1500 kg (1100 - 3300 Ib.)
—20Mtre:. ... 50 - 1750 lg (1653 - 3858 bs)
Press-n Iemperature: . ... .......iii ittt e Room temperature
Connecting Rods:
Length, centre to centre:
18 litre: 1334 - 1335 mm (5.252 - 5.256 in.)
20 litre: 1499 - 1500 mm (5.902 - 5906 in.)
Max. bend of connectingrods: ............. 005 mm (0.002 m)perwo mm (394 in.) of length
Max. twist of connectingrods: .. ............ 0.10 mm (0.004 in.) per 100 mm (3.94 in.) of length
Bigendendfloat: .............cciiiiiiiiiiiiiiiieaae, 0.10 - 0.25 mm (0.004 - 0.001 in.)
Wear imit: . ... i it it i it it 040 mm (0016 in.)

14.1.0. General

The pistons and connecting rods are pushed out from the top of the block after remov-
ing the bearing caps and lower shells. Before carrying out these operations, note the fol-
lowing:

® Mark each of the pistons and connecting rods to the cylinder bore from which it is
removed. This can be carried out by numbering the piston crowns with the numbers
1, 2, 3 and 4, as shown in Fig. 135 and with an arrow each, which should be facing

36



towards the crankshaft puliey. Remember that the arrow marked into the piston
crown cannot be seen due to the carbon deposits.

Fig. 1.35. — The L.H. view shows the piston identification. The top of the pistons should be
marked with their cyfinder number and amows. The R.H. view shows how a connecting rod
and bearing cap can be marked.

e Before removing the connecting rod bearing caps, mark each of the con rods and
its cap with a centre punch to ensure assembly in the same position (Fig. 1.35).

® Mark the bearing shells and the rod to which they belong and mark the upper and
the lower shells as soon as they have been removed.

Remove the bearing caps and shelis to take out the piston assemblies, making sure

that there is no ridge of carbon in the bore that might prevent removal.

® Push out the piston pin as described in Section 1.2.2. If the pin has a tight seat,
heat the piston in hot water (to 60° C/140° F). Do not use a blow lamp.

_® Using a pair of piston ring pliers, as shown in Fig. 1.13, remove the piston rings care-
fully from the pistons (over the crown) and keep them matched if they are to be re-
used. If no piston ring pliers are available, insert some metal strips under the piston
ring to be removed, on opposite sides of the piston and lift the ring this way over the
piston crown. Clean all parts thoroughly, avoiding abrasive or sharp tools that might
scratch the pistons.

® Piston ring grooves can be cleaned with a broken-off piston ring, which should be
ground or filed flat at the broken end. Go around the circumference of the groove,
being careful not to lift off any metal.

Carry out the inspections given below, alt data being given in Section 1410,

14.1.2. Measuring the Cylinder Bores

Measurement of the cylinder bores should be made in conjunction with the data given
in Section 1.4.10. Bores shoukl be measured in both transverse and longitudinal planes
and at the three positions down the bore, as shown in Fig. 136. With other words, six
measurements must be carried out and each value written down. The worst measure-
ment must be taken into consideration when deciding on the size for re-machining. All
bores must be re- machined, even if only one of the cylinders is outside the fimits.
The final dimension of a cylinder bore is determined by measuring the outside diameter
of the piston and adding the piston running clearance 1o this dimension.

The running clearance is given in Section 1.4.1.0. A dimension of 002 mm (00001 in.)
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1o 150

Fig. 1.36. — Measuring a cylinder bore.

must be added 1o the final value to allow for the honing of the cylinders. Oylinders must
not be out-of-round or tapered by more than 002 mm (0.0001 in.)

1413, Checking Pistons and Connecting Rods

® Check the clearance of the piston rings in their grooves as shown in Fig. 137. The
grooves must be thoroughly cleaned before this check is carried out. if the values
are not within the dimensions given, replace the piston ring in question or in severe
cases replace the piston. Oversize piston rings are available in the same sizes as
pistons.

Fig. 1.37. — Checking the side clearance of the piston rings by means of a feeler gauge on the left.
The R.H. view shows the checking the piston ring gap with a feeler gauge. The ring is inserted into
the bottom of the cylinder bore.

@ Check the ring gap by inserting the ring into the cylinder bore as shown in Fig. 1.37,
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on the R.H. side. Make sure that the ring is inserted squarely — use the crown of a
piston to press the ring down. Note that the gap is measured at the bottom end of
the cylinder bore. Compare with the values given in Section 1.4.1.0.

o Check the piston pins and the bores of the connecting rods for wear. The piston fit
must be so that the well oiled piston pin can be pushed with thumb pressure
through the piston pin bore at room temperature. The pin has a press-it in the con-
necting rod small end.

o The piston crown is marked with an arrow which points to the front of the engine.

~ This instaliation direction is of importance as the piston pin is offset 1o one side.
Oversize pistons have their size marked in the piston crown (for example “25", “50",
elc.). Letters and numbers in the piston crown refer to the engine type.

@ Check the connecting rods for damage. Never repair a damaged connecting rod but
always replace. Re-useable connecting rods should be checked in an alignment fix-
ture to make sure it is not bent by more than 005 mm (0.002 in.) or twisted by more
than 0.10 mm (0004 in.). Twisted or bent connecting rods should not be straightened
and we recommend that a complete new set is fitted, if the values are exceeded.

14.14. Checking the Big End Bearing Running Clearance

Before bearing shells for the connecting rod bearings are ordered, it must be estab-
lished to which size the crankpins have to be re-ground. Clean the crankshaft thorough-
ly and inspect the journals for signs of wear or damage. Measure the journals at two
positions around the circumference and along its length. Out of round and taper of
more than 003 mm (00012 in.) will mean that the crankshaft will have to be re-ground.
All dimensions are given in the “Technical Data", Section 1.4.2.0. Several undersize
bearing shells are available, but it should be noted that bearing sheils are selective in
accordance with the crankpin diameters. Your “re-bore” shop will fit the correct shells,
ready for assembly. '

The running clearance of the big end bearings must be between 002 - 005 mm (00008
- 0.0020 in.), with a wear limit of 0.10 mm (0.004 in.). The clearance can be checked with
“Plastigage’ plastic filament as follows:

e Rotate the crankshaft until two of the crankpins are at bottom dead centre if the shaft
is still fitted to the engine.

® Remove all dirt and grease from the journals and the shelis.

® Place a length of “Plastigage” wire along the complete length of the journal and fit
the shell and bearing cap.
¢ Tighten the nuts to the correct tighten-
ing torque (refer to Section 14.16). Do
not move the connecting rod after
(S : tightening the nuts. The pressure of
the bearing shell will compress the
‘'Plastigage’” and flatten it.

& Now remove the bearing cap in ques-
tion and take off the bearing shell.
Compare the width of the compressed
“Plastigage”’ wire with the scale
provided, as shown in Fig. 1.38. The
smallest width of the “Plastigage’’ in-

Fig. 1.38. — Checking the big end bearing run- dicates the largest running clearance.

ning clearance. In the left-hand view the *‘Plasti- . .

gage” wire is inserted into the bearing sheil. in @ If the clearance is excessive, the

the right-hand view the flattened “Plastigage” crankshaft bearing journals must be

wire is measured with the scale provided. re-ground and undersize bearing
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shelis fitted. Your dealer will advise you about availability.

1.4.1.5. Assemling Piston and Connecting Rods

The special tool shown in Fig. 1.14 must be used to assemble the pistons to the con-
necting rods. The piston pin must be pressed in with certain pressure (refer to Section
1.4.1.1., different for the two engines) and it may be better if the parts are assembled in

a workshop with the proper toots.

e Lubricate the outside of the piston pin and the inside of the connecting rod small

end with engine oil.

Fig. 1.39. — Exploded view of a piston with cond rod.
1 Top compression ring 5 Connecting rod boit
2 2nd compression ring 6 Piston pin
3 Oil controt ring 7 Connecting rod
4 Piston

Side rail gap

Fig. 1.40. — Fitting the two side rails of the three-part
oil control ring. Fit the upper side rall first as shown.
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@ Align the connecting rod and

the piston so that the “Front”
mark of both components are
facing towards the top. The
piston has an arrow in the
crown and the connecting rod
isnormally marked with a
number in the shank.

® Press the piston pin in posi-

tion with the special fixture.
Connecting rod andlor piston
pin must be replaced, if the
m slides inr;t; the connecting

before the pressure given
above is reached.

® After the piston pin has been

pressed in position, check
that the connecting rod can
be moved to and fro without
binding.

1.4.16. Fitting Pistons and

Connecting Rods

Refer to Fig. 1.39 for the following
operations. If parts are re-used,
make sure 1o fit them into their
original position. If cylinder bores
have been re-bored, fit the new
piston into the relevant cylinder
bore.

@ Arrange the connecting rods with

the number in the shank facing
towards the front of the engine.

Fit the three-part oil control ring.
Install the spacer expander with
a pair of piston ring pliers. Fit the
upper and lower side rails, but do
not use the piston ring pliers as
the rings may be broken if such
a method is employed. To install
the side rails, first insert one end



of the side rail between the piston ring groove and the spacer expander, hold it down
firmly and then press down the portion which is to be inserted into the groove with a
finger as shown in Fig. 140. In this manner the side rail can be easily fitted. The upper
side rail is fitted first. After installation, check that both side rails can be turned smoothly.
The size mark and the maker's mark in the side rails must be facing towards the piston
crown after instaltation. Arrange the gaps so that the expander spacer gap Is arranged
45° away from the two side rail gaps.

® Fit the centre piston ring (compres-
sion ""g) and the upper compres- Identfication mark
sion ring with a pair of piston ring stamped
pliers, with the size mark and the $
maker's mark facing towards the No.t Barrel
piston crown. Note that the two com- - //A type
pression rings are not identical,
although of the same size. The )
chrome-plated piston ring is fitted to
the upper groove. Fig. 1.41 shows a No.2 Taper type
sectional view through piston and
piston rings for reference.

e Arrange the piston ring gaps in ac-

cordance with Fig. 1.42 on the cir- Fig. 1.41. — The correct arrangement of the piston

cumference of the piston skirt. Make fing gaps.
sure the “Front” mark points to the
front of the engine.

Idenufication mark stamped

Upper side No.
® A piston ring compressor is required rail & % '
to fit the pistons to the cylinder
bores. Place the compressor around f \

the piston rings (without disturbing

their position) and push the piston 4 [Pstonpa]
rings into their grooves. A compres- %
sor can be hired out from most tool

hire_companies. Never try to fit | \ . . x> 2 Lower side
pistons without compressing the | Spacer gap fa _

piston rings.
@ Insert the corrrect connecting rod Fig. 1.42. — The correct arrangement of the piston
into the cylinder bore, check that the ring gaps.
arrow in the piston faces towards the
front and guide the connecting rod, with the bearing shell inserted, into the cylinder
bore. The lug in the bearing shell must be engaged into the cut-out of the connect-
ing rod. The connecting rod bolts must be fitted. Small pieces of rubber or plastic
sleeve can be fitted over the two bolts to prevent scratching of the cylinder bore.
® Insert the piston into the bore up to the piston ring area and carefully guide in the
piston rings, at the same time pushing off the compressor and guiding the big end
bearing over the crankpin. The cylinder block should be on its side to facilitate the
installation.
® Insert the big end bearing sheli into the cap, with the lug on the rear face into the
cut-out of the cap and generously lubricate the bearing shell face with engine oil. Do
not use a brush to oil the shelis, as bristles could enter the bearing.

® Make sure that the connecting rod is in pasition on the crankpin and fit the bearing
cap with the shel! over the crankpin and against the connecting rod. Check that the
two cut-outs in connecting rod and cap are on the same side. Tap the cap in posi-
tion with a rubber or plastic maliet. S

The connecting rod bearing cap nuts must now be tightened in the manner described
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below. Agalin it should be noted that the nuts must be tightened to a certain angle
without the use of a torque wrench. Follow the sequence given below: .

@ Fist check all bolts at the shafts. Bolts with obvious deformation at this area must be

~ replaced. . o '

e Coat the bolt threads and the contact faces for the nuts (on the bearing caps) with
engine oil. . ’ )

o Rotate the crankshaft until two of the crank throws are at the bottom of the crank-
case and fit these two bearing caps. Carefully knock them in position with a plastic
maliet. : ’ .

@ Screw the nuts finger-tight against the bearing caps. e

® Alternatively tighten the two nuts of each connecting rod to 2.0 kgm (145 fL.ib), to
press the bearing cap in position. :

® Each nut must now be
tightened to 90 to 100°, ie.

prax. 1/4 of a tum and a
little more. Apply the sock-
et and the tommy bar and
tighten each nut until the
bar has been turmed by
one quarter of a tum.
From this position tighten
just a little more.

NOTE: Here is some help.
Fit the socket over the nut
and insert the socket exten-
sion and the tommy bar so
that it isa parallel to the Fig 143 — Measuring the end float of a connecting fod on
crankshaft axis. Now tighten . the assembled big end bearing. Push the rod to one side
the nut until the tommy bar is  and measure on the other side.

at right angle to the crank-

shaft. You will have obtained the 90°. A little more will bring you within the aliowsd toler-
ance. All accessible nuts must be tightened in the same manner. Never over-tighten
the bearing cap nuts. Is this is done accidently, start from scratch.

& After fitting the connecting rod, measure the end float of the big end bearing on the
crankpin as shown in Fig. 1.43 by inserting a feeler gauge between the big end
bearing and the thrust face of the crankpin. The nominal value is 0.10 - 0.25 mm
(0004 - 0010 in.).

e Fit the remaining connecting rods and pistons to the crankpin at bottom dead centre
position in the manner described above.

® Rotate the crankshaft by one tumn and fit the two remaining assemblies in the man-
ner described above.

® Rotate the crankshaft a few times and check for hard spots. To rotate the engine, fit
two bolts to the crankshaft end flange and tum the crankshaft with a strong screw-
driver.

14.2. CRANKSHAFT AND BEARINGS
14.20. Technical Data

Number of DBaANGS: ... ... . ...ttt 5
Main journat diameter:
18litreenging: . ... ... ... 49,9682 - 5000 mm (1.9678 - 1.9685 in.)
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Fig. 1.44. — Exploded view of the crankshaft and the cylinder block of the 1.8 litre engine.

Main bearing journal diameter — 20 litre engine: .. ... .. 56.98 - 57.00 mm (2.2433 - 2.2441 in)
Crankpin joumal diameter:

ABNGINGS: .........iiiniiiiiiiiiia i 44980 - 4500 mm (1.7709 - 1.9685 in))
Max. permissible out-of-round: . .. ... .. ... e 0.03 mm {0.0001 in.)
Crankshaft end float:

NOMINAL .. e 005 - 0.25 mm (0.002 - 0.0098 in.)

Wear Mt ... e i 0.40 mm (0.0098 in.)
Crankshaft thrusttaken al:. . ... ... .. ... ... i iiiiinnnnennrnans Centre main bearing
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Main bearing running clearance: .. .............cooovenn. 002 - 0.05 mm (0.0008 - 0.0002 in.)

Wear mit . . .. ... e e e s 0.10 mm (0.004 in.)
8ig end bearing running clearance: ..................... 002 - 0.05 mm (0.0008 - 00020 in.)
Wear Bmit . . ... i i i e e 0.10 mm (0.004 in.)

14.2.1. Inspection of the Crankshaft

The crankshalt is forged of steel and runs in five bearings. An oil seal is fitted to the
flywhee! end. The oil seal on the opposite end is inserted into the front housing into the
front cover. A one-piece bearing cap, bolted to the underside of the cylinder block
(crankacse) is used on both engines to secure the crankshaft/main bearings.

The end float of the crankshaft is controlied by the flanged bearing shels on the centre
bearing, in the case of the 2.0 litre engine (one sheli on each side of the crankshaft) or
by two half thrust washers, one on each side of the upper, centre bearing shell.

Fig. 1.44 shows an exploded view of the crankshaft and the cylinder block for a 138 litre
engine. The only major difference are the two flanges bearing shelis of the 2.0 litre
engine.

Thoroughly clean the crankshaft in paraffin or petrol and check that afl oil drillings are
free of obstructions. Clamp the crankshaft between the centres of a lathe or place the
two end journals in “V” blocks and with a dial gauge, measure the run-out at the centre
journal as shown in Fig. 1.45. The max. permissible indication is 0.05 mm (00002 in.).
Note that the shaft should be rotated by two complete turns. Half of the indicator vaive
is the actual run-out. :

Fig. 1.45. — Checking the crankshaft for run-out. The shaft can be clamped
between the centres of a lathe or the end joumals are placed in “V* blocks.

Check the crankshaft main bearing journals and crankpin journals for grooves or other
damage (seized bearings). If no obvious damage is seen, measure the diameters of all
journals with a micrometer. Take care not to place the jaws of the micrometer against
any of the oil drillings. .

From the result decide if the crankshaft can be re- ground. Various undersize bearing
shells are available and can be used as required. The diameters of main bearing jour-
nals and crankpin journals are different for the two engines. Section 1.4.2.0 gives the
relevant information.

14.2.2, Crankpins
Apart from the nominal size big end bearing shells there are a number of undersize
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shells available. The selection of the correct undersize shells depends on the condition
of the individual crankpins as it is sometimes possible that the first undersize shell is not
enough. Therefore, measure the crankpin diameters, compare with the nominal values
and from the result decide to which undersize the journals must be ground. This aiso
applies to the main bearings beiow.

14.23. Main Bearing Journals

Apart from the nominal size main bearing shells there are a number of undersize bear-
ing shelis available.

14.24. Main Bearing Running Clearance

The main bearing running clearance is between 002 - 0.05 mm (00001 - 0.0020 in.),
with a wear limit of 0.10 mm (0.004 in.). All bearings have the same running clearance
(also known as radial clearance) and can be measured as described in Section 1.4.14.
for the big end bearings.

All bearings can be checked at the same time. The main bearing bolts must be tight-
ened in the manner described in Section 1.4.25. Do not rotate the crankshaft after the
bearing caps have been tightened with the “‘Plastigage’’ under the bearing shells.

1.4.2.5. Installation of Crankshaft

The one-piece bearing cover has an arrow at the position shown in Fig. 1.46. The fol-
lowing points should be noted during installation:

Fig. 1.46. — The arrow in the one-piece bearing cover must be located at
the front end of the crankshaft. .

® Bearing shelis of No. 3 bearing of a 2.0 fitre engine have a flange to control the

crankshaft end float. The 18 itre engine has the two half thrust washers, fitted

at the position shown in Fig. 144. The crankshaft end float must be measured

after instaliation as shown in Fig. 1.47. To do this, push the crankshaft to one

~ side, using a strong screwdriver and measure on the other side between bear-

ing shell flange and crankshaft thrust face with a feeler gauge. The end float

should be between 0.05 and 0.18 mm (0.002 and 0.007 in.), but a wear limit of
0.25 mm (0010 in.) is acceptable. : '

#_if the same bearing shells are re-used, make sure they are inserted into their
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Fig. 147, — Checking the crankshalt end float.

original bearing bores. The bearing shelis and the main bearing journals have formed
a wear pattern which should not be disturbed.

The installation of the crankshaft is carried out as follows:

® Measure the length of ali bearing cover bolts, but not from end to end, but as shown
in Fig. 1.48. Bolts streich in use and any bolt longer than 71.1 mm (use “mm’’ equip-
ment to measure) must be replaced. Immediately coat the threads and the under-
side of the bolt head with engine oil. Note that the bolt heads have a speciat
serration, i.e. a special socket may be required.

® Generously lubricate the bear-
ing shell surfaces with engine
oif.

@ Insert the lugs at the back
faces of each bearing shell into
the cut-out of the locating bores
of the crankcase. Mﬁ m
lute sure that e : ¢
receives the cormect bearing Length of shank
shell and remember that No. 1 Fig. 1.48. — Main bearing cover bolts must be meas-
bearing is at the crankshaft pul  ured as shown. Reject bolts of less than 71.1 mm in
ley end. length.

e Carefully lift the crankshaft into the bearing shells and rotate it a few times 10 setile
the bearings. .

@ Fit the lower bearing shelis in the same manner into the main bearing cover and
place the bearing cover with the shells in position over the crankshaft journals and
the crankcase. Take care not to dislodge the shelis. Fit the cap screws and tighten
them finger-tight.

® Commencing at the centre of the bearing cover and in the numbered order shown
in Fig. 1.46, tighten the bolts to 25 kgm (18 ft.Ib.).

® Tighten all boits in the sequence given in Fig. 1.46 by a further 90° (Ya of a turn). To
this, fit the socket extension over the bokt and insert the tommy bar either at right an-
gle to the crankcase or paraliel with the crankcase. Then move the tommy bar by a
quarter of a turn and a little more. The following points must be observed when the
main bearing bolts are tightened:

@ If the bolts are tightened less than 90°, proper pre-tensioning of the bolts cannot take
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place. Therefore make absoiutely sure that the quarter of a turn has been obtained
" for EACH bolt. v -
® If the boits have accidentty tightened more than the fimit (100°), slacken all bolts and
re-start the tightening sequence from scratch.

@ After all bearings caps have been tightened as described, rotate the crankshaft a few
times to check for binding. .

e Lubricate the sealing lip of a new rear oil seal with grease and drive the seal into the
rear oil seal flange. The oil seal is driven in from the outside. Coat the oil seal retain-
er (flange) faces with sealing compound and fit it to the cylinder block.

e Clean the crankshaft flange with a clean rag and fit the flywheel. Tighten the
flywheel bolts to 135 kgm (98 fLib.). On models with automatic transmission, fit the
drive plate (Fig. 1.48). The bolts are tightened to the torque given above. Note that
the piate (2) may not be fitted.

Fig. 1.49. — The component parts of the driven plate for an automatic trans-

mission model.
1 Crankshaft pilot bush 4 Adaptor plate
2 Adaptor plate S Driven plate boit
3 Driven plate

14.2.6. Checking the Cylinder Block

Thoroughly clean the top of the cylinder block and check the surface for distortion.
Place a steel ruler on the top face of the block in the directions shown in Fig. 1.27, simi-
lar as for the cylinder head. Using a feeler gauge measure the gap between the ruler
and the block. The cylinder block should be re-ground or, in severe cases, replaced, if
the gapis more than 0.10 mm (0.004 in.), but remember that re-grinding must be con-
sidered together with the cylinder head (see “Note” on page 31 and note below).

Note: The maximum combined amount that can be removed from the block and
cylinder head is 0.2 mm (0.008 in.). R

14.2.7. Checking the Flywheel

The flywheel! is designed for the particular engine. Check the face of the flywheel for
ridges and check that the flywheel! run-out is within 0.13 mm (0.005 in.).

Check the teeth on the flywheel ring gear for wear and damage. If it is in poor condi-
tion, also check the starter motor pinion. An excessively worn or damaged ring gear
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requires the replacement of the complete flywheel.

The pilot bearing in the end of the crankshalt can be replaced. Remove the old bearing
with a suitable puller and drive the new bearing into the crankshaft. Grease the bearing
before instaliation.

Fiywheel boits are tightened to 135 kgm — 20 litre or 100 kgm — 18 litre. Counterhold
the flywheel during the tightening operation. if the oil sump is removed, insert a block
of wood between one of the crankshaft throws and the wall of the cylinder block.

14.2.8. Drive Plate (Automatic)

Fig. 1.49 shows the component parts of the drive plate. No pilat bearing is fitted into the
end of the crankshaft if an automatic transmission is used with the engine, but a bush
is fitted which can be removed with a threaded tab. Cut a thread of suitable size into the
bush, screw in a bolt and withdraw the bush with a pair of pliers or similar.

When fitting the drive plate note the position of the washer plate (4). Plate (2) may not
be used. Only use genuine Mitsubishi bolts. Tighten the bolts to the same torque as
given for the flywheel above.

143. CAMSHAFT AND TIMING DRIVE
143.0. Technical Data

DIVB. ...ttt et st a et e Toothed belt
Endfloat of camshaft . . ... .....oovreeernrennsecenennns 005 - 0.20 mm (0.002 - 0008 in.)
Bearing joumnal diameter: . ... ... ... iiiireiiiaiieee i See Section 1.400.
Bearing running clearance: ............... 0.05 - 009 mm (0.002 - 0.0035 in.)
Camshaft identificationnumber: .............ccoiiviiinan, Stamped into rear end of shaft

Max. runoutof shaft: .. ... ... ... iiiiiiiiiiiiiinnriieienenenanns 0.10 mm (0.004 in.)

143.1. Short Description

The camshaft of both engines is fitted into the cylinder head and is driven by a toothed
belt. The belt drive is different on the two engines. :

On the 20 litre engine, the belt aiso drives one of the balance shafts and is kept under
tension by an automatic tensioner. A second belt, having its on tensioner, drives the se-
cond balance shaft.

The belt of the 18 litre engine is fitted with an automatic tensioner and also drives the
water pump.

Fig. 1.8 shows thew component parts of timing drive of a 20 litre engine. A number
identification in the rear face of the shaft indicates for which engine the shaft is suitable.

143.2. Removal of Timing Beit (and/or camshaft)

The timing bett must be replaced after a certain mileage. As these intervals are some-
times changed, we recommend 10 enquire at your dealer or study your vehicle docu-
ments (service booklet) when the replacement is necessary. The following text describes
the removal of the belt. Al operations concerning the installation are described in Sec-
tion 1.44.

1.8 Litre Engine
® Remove the covering pane! from underneath the engine compartment.
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Remove the cooling system expansion tank and place it to one side.
Slacken und remove the drive belt for power steering and aiternator.

Prevent the crankshaft from rolating by engaging a gear and slacken the crankshaft
pulley bolt. Remave the crankshaft pulley, if necsssary with two tyre levers.
Remove the upper and the lower timing belt cover.

Rotate the engine until the piston of the No. 1 cylinder is at T.D.C. position. The
crankshaft must only rotated clockwise). Check that the timing marks on camshaft
sprocket and crankshalt sprocket are aligned as already shown in Fig. 14. This will
set the piston of No. 1 cylinder to the top dead centre position. Using a felt pen or
chalk, mark a line across the timing belt to identify its fitted position. If the timing
belt is to be refitted (after inspection), mark an arrow into the outside of the belt to
indicate the running direction.

Stacken the bolt in the centre of the belt tensioner (see Fig. 1.4) and, using a screw-
driver in the manner shown in Fig. 1.5, push the tensioner pulley in the direction of
the arrow until the timing belt is slack. The tensioner pulley can be pushed as close
1o the engine mounting as possible. Re-tighten the tensioner bolt provisionally to
keep it in the tensioned position. The timing belt can now be lifted off.

Remove the camshaft wheel securing boit and withdraw the wheel. The gearwheel
must be held against rotation when the bolt is slackened. ‘A strong drift can be in-
serted into one of the sprocket holes and heid against the cylinder head. Crankshaft
and camshaft must not be rotated after the camshaft timing wheel has been
removed.

Unscrew the cylinder head cover and remove. Make a note where the various retain-
ing clips are located to facilitate the instailation. Remove the gasket.

Unscrew the two rocker shaft assembiies, but note: Rocker shafts and rocker
arms must not be dismantied.

Remove the camshaft oil seal from its location.
Slide out the camshaft without damaging the bearing journals or cams.

2.0 Litre Engine
The more complex timing belt drive of the 2.0 litre engine is shown in Fig. 18. Also refer
to Fig. 1.7 during the removal of the timing beit.

It is assumed that the pulley betts, the upper timing belt cover and the tensioner for
the pulley “V" befts have already been removed from the front of the engine. Pre-
vent the crankshaft from rotating by engaging a gear and unscrew the bolts securing
the crankshaft pulley to the crankshaft timing gear. The lower timing bek cover can
now be unscrewed. . )

Rotate the engine until the piston of the No. 1 cylinder is at T.O.C. position. The
crankshaft must only rotated clockwise). Check that the timing marks on camshaft
sprocket and crankshaft sprocket are aligned as shown in Fig. 1.7. This will set the
piston of No. 1 cylinder to the top dead centre position. To verify the setting, check
that the mark in the camshaft gearwheel is level with the cylinder head joining face
and the dowel pin in the crankshaft timing gearwheel is at the top. Otherwise turn
the crankshaft accoringly (only clockwise). Using a felt pen or chalk, mark a line

_across the timing belt to identify its fitted position. If the timing belt is to be refitted

(after inspection), mark an arrow into the outside of the belt to indicate the running
direction.

Remove the automatic belt tensioner (11) in Fig. 1.8.

Slacken the bolt in the centre of the belt tensioner (15) in Fig. 18 and turn the belt
towards the outside until the timing belt is slack. Re-tighten the tensioner bolt provi-
sionally to keep it in the tensioned position. The timing belt can now be lified off.
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¢ Remove the camshaft wheel securing bolt and withdraw the wheel. The gearwheel
must be held against rotation when the bolt is slackened. A strong drift can be in--
serted into one of the sprocket holes and held against the cylinder head. Crankshaft
and camshaft must not be rotated after the camshaft timing wheel has been re-
moved. See note below: '

Important Note: If the timing belt is being removed as a routine operation, for example
during the removal of the cylinder head, use a piece of string and tie the timing belt to
the camshaft sprocket. This will facilitate the installation of the parts.

° Unscmwthewlmderheadcovsrand remove. Make a note where the various retain-
ing clips are located to facilitate the installation. Remove the gasket.

@ Unscrew the two rocker shaft assemblies, but note: Rocker shafts and rocker
arms must not be dismantled. It should be noted that special metal brackets are
used to hold the hydraulic tappets, also referred to as lash adjusters, do not fall out
of the rocker arms. This is more important when the tlmmg bett is being removed
with the engine fitted.

® Remove the camshaft oil seal from its location.

Slide out the camshaft without damaging the bearing journals or cams.

@ If required, remove the crankshaft timing gearwheel (17) in Fig. 1.8. A timing wheel
with a heavy fit can be removed with two tyre levers, inserted at opposite sides un-
derneath the timing wheel or a two-armithree-arm puller can be used. Also unscrew
the timing belt tensioner and on the other side the belt idler puliey.

o Remove the oil pump drive gear. Before removing the nut, take out the plug at the
bottom of the L.H. side of the cylinder block and insert a screwdriver as shown in
Fig. 19 to retain the L.H. balance shalt in position. The screwdriver shaft should
have a diameter of 8 mm (0.3 in.) and a length of 60 mm (25 in.).

e Slacken the bolt securing the balance shaft timing gearwheel until it can be re-
maved by hand. Remove the belt tensioner and and the second timing belt (Fig.
1.10). If there is a possibility to re-used the belt, mark the running direction of the
belt into the outside (felt pen).

e Remove the balance shaft timing gearwheel and also the second crankshaft timing
sprocket. Use two tyre levers, if the wheel has a tight fit.

¢ Insert the screwdriver through the hole shown in Fig. 19 to counterhold the balance
shaft (if not still in position) and remove the driven wheel of the oil pump.

1433. Inspection of Parts

Cilamp the camshaft between the centres of a lathe or place the end journals into *'V"
blocks (in a similar manner as shown in Fig. 1.45 for the cranishalt) and apply a dial
gauge to the centre bearing journal. Rotate the camshaft by two revolutions and read
off the indication. One half of the value is the run-out of the camshaft which should not
exceed 005 mm (0.002 in.). Replace the shaft if the reading is outside the given value.

Check the cam surfaces on each side, top and battom and if in good condition, meas-
ure the diameter of the camshaft journals. Also check the camshalft journals for wear.
If the journals are worn, replace the camshaft without any further checks. in this case,
also check the bearing bores in the cylinder head as these may also be damaged.
Replace the cylinder head if necessary.

1434 Fitting the Camshaft
The installation of the camshaft is a reversal of the removal procedure. Coat the
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bearing journals with engine oil. Insert the camshaft witout hitting the journal edges or
cams against the edges of the camshaft bearing bores. A new oil seal must be fitted
over the camshaft end and into the camshaft bearing bore. The semi-circular seal must
be coated with sealing compound.

Fit the timing belt and adjust the timing setting as described below.

1.44. ADJUSTING THE VALVE TIMING

The component parts of the timing mechanism can be replaced when the engine is in
the vehicle, as described during the dismantiing of the engine or in Section 1.4.3.2 for
the engine in question. Also refer to the illustrations in this section for particulars.

2.0 Litre Engine
The component parts of the timing mechanism are shown in Fig. 151 and ali number
references refer 1o this iflustration, unless otherwise mentioned.

The foliowing description assumes that the components of the timing mechanism are
completely removed, as this is the case during an engine overhaul or during replace-
ment of parts. )

® Fit the balance (silent) shaft timing gear and provisionally fit the bolt.
@ Place the crankshaft timing wheel over the end of the crankshaft. Align the timing
- marks of all timing wheels as shown in Fig. 150.

Silent shaft
sprocket

Tension side

Timing mark
Timing mark \

Crankshaft
sprocket "B"

Fig. 1.50. — Details of fitting the timing wheels to crankshaft and balance (si-
ient) shafts. Before fitting the small timing belt align the timing marks as
shown. Note where the tensioned side of the belt Is located.

® Piace the timing belt over the two drive wheel so that the side opposite the belt ten-
sioner is tight.

® Fit the belt tensioner. The centre point of the tensioner pulley must be located at the
left- hand side of the mounting bolt. The puiley flange must be directed towards the
front of the engine. Fig. 152 shows the tensioner pulley in fitted position.

e Fit the oil pump-drive wheel and tighten the nut to 34 - 4.0 kgm (245 - 29 ft.bb.).
Now rotate the shaft until the two timing marks, i.e. the one in the oil pump wheel
and the other one in the front case, are opposite each other, as shown in Fig. 153.
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Fig. 1.51. — The component parts of the timing mechanism for the balance shafts (2.0 litre).
1 Guide flange 4 Balance shaft sprocket 7 Rear beit cover
2 Belt tensioner 5 Spacer bush 8 Rear beit cover
3 Small toothed belit 6 Crankshaft sprocket

Fig. 1.52. — Fitting the tensioner puliey for the small timing beit.
1 Tensioner roller 3 Timing beit
2 Centre of tensioner rolier 4 Centre of bolt
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® After aligning the timing
marks, insert a screwdriver
into the opening on the left-
hand side of the cylinder
block as already shown in
Fig. 19. if the screwdriver
blade (approx. 8 mm A3 in.
in diameter) can be inserted
by approx. 60 mm (2.4 in.),
the alignment is correct. If it
can be inserted only by 25
mm (1 in.), rotate the oil
pump drive wheel by one
revolution and again align
the timing marks. Keep the  Fig. 153 — After fitting the oil pump drive wheel, tum the
screwdriver in position until  shaft untit the two timing marks (arrows) are opposite each
the timing belt has been other
fitted.

® Push the flange located underneath the tensioner in the direction of the arrow in Fig.
154 until the belt is sufficiently tensioned. In this position tighten the tensioner bolt.
Do not rotate the shafts after the bolt has been tightened.

® Check again if the timing marks are still in alignment on timing gearwheels and front
case and press with the forefinger against the centre of the belt, at the point shown

. in Fig. 1.54. The belt must deflect by 5 to 7 mm (0.20 - 0.28 in.). if this is not the
case, re-adjust the tensioner pulley accordingly.

Fig. 154. — Checking the tension of the small iming belt. Press against the
belt at the position shown o check the deflection. -

The timing belt is fitted as follows, but first check the automatic tensioner as desctibed
below und replace the tensioner, if the following faults can be discovered:

® The tensioner shows oil leaks.

® The end of the push rod is worn or even damaged.

® The push rod does not protrude sufficiently above the tensioner body.

Check the automatic tensioner as follows:

e Clamp the tensioner in horizontal position into a vice and slowly close tha vice. If no

resistance can be felt, replace the tensioner. If the plug at the bottom of the automa-
tic protrudes from the tensioner body, fit a washer against the tensioner body to
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Brass or
aluminium jaws

§ Plain washer g aqq or ™~
aluminium jaws

Fig. 155 — Clamp the automalic tensioner into the vice as shown 10 check
it and to fit the locking wire during the pre-tensioning operation.

prevent the vice jaws from pressing against the plug. If a fair resistance can be felt,
fit the automatic tensioner as follows:

® Clamp the tensioner once more into the vice so that the hole in the push rod is in
line with the hole in the body. Again place a washer under the body to protect the
plug.

Fig. 1.56. — Pre-tension the automatic tensioner before instatiation.

@ [nsent a piece of wire of 1.4 mm (0.055 in.) into the two holes as shown in Fig. 156
to lock the push rod (plunger) inside the tensioner body. The wire should have a
- loop to be able to witdraw it later on. Remove the tensioner from the vice and fit it
to the front of the engine, with the wire in position. Tighten the bolts to 20 - 2.7 kgm
(145 - 185 ft.Ib.).
The next operation is the fitting of the tensioner roller to the cylinder block:

® Fit the roller to the tensioner arm and rotate it until the two holes (1) in Fig. 157 are
towards the L.H. side of the centre bolt, and tighten the bolt finger-tight. Do not re-
move the wire at this stage.

The timing beft can now be fitted. We would like to advise that the operations must be
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carried out slowly and step by
step to prevent mistakes and
the consequent damage to the
engine. A special tool is used
in the workshop to tension the
timing beit.

@ The belt should be installed
first under the tensioner
pulley, then over the crank-
shaft timing wheel, then
over the oil pump drive
wheel und under the idler
pulle and finally over the
camshaft timing wheel. Be-
fore fitting the belt, check
once more that all timing
marks are still in line. Check

with Fig. 158 to make abso- Fig. 1.57. — Rotate the tensioner roller until the two holes

lutely sure. Take care that
- the belt is not slackened
during instaltation.

1 Holes
2 Centre bolt

Timing mark

Timing mark {{g

Crankshaft sprocket

Fig. 158, — Align the timing marks as shown before the
timing belt is fitted in the given oder over the various
gearwheets and roliers.

are in the position shown,

3 Automatic tensioner
4 Tensioner arm

Remove the screwdriver insert-
ed into the cylinder block and
temporarily fit the crankshaft
pulley to prevent misalignment
when the crankshaft is turned.

Slacken the tensioner mounting
boit and slowly rotate the ten-
sioner roller (L.H. side, Fig.
158) slowly in clockwise direc-
tion until all slack has been re-
moved from the timing belt and
temporarily tighten the roller
securing boit to keep roller and
belt in position.

Slowly rotat the crankshaft by a
quarter of a turn towards the
left (anti-clickwise) and then
from this position towards the
right (clockwise) until the pision
of No. 1 cylinder is once more

_at the top dead centre position.

The belt must now be ten-
sioned, but youl will need a tool
that fits into the two holes in
the belt tensioner roller. The
workshop uses a special tool
and a torque wrench, which is
inserted as shown in Fig. 159.
The roller is rotated untit the

torque reading is 036 kgm (26 ft.b.). As you can see, the required torque is very
small and it is perhaps possible to rotate the roller with a suitable peg spanner. if the
engine is fitted, it will be rather difficult to reach the roller. This can be overcome by
lifting the engine. The easiest method is the use of a trolley jack which can be
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Fig. 159. — Use of the special tool and the torque wrench to tension the
timing beilt.

placed underneath the engine sump. A wooden block must be inserted between
jack head and sump. The jack can now be operated to lift the engine to improve the
access o the tensioner rolier. The roller securing bolt must be tightened when the
roller is held in the tensioned position.

e Screw the special tool into the L.H. engine support bracket, as shown in Fig. 160,
until it makes contact with the tensioner arm. From this position screw the tool in a
little further. This will push the tensioner arm against the push rod of the automatic
tensioner which will be pushed inside the body, releasing the wire lock. Grip the
wire loop and pull it out as soon as the wire if free of tension.

Auto
tensioner

Fig. 1.60. — Releasing the automatic tensioner push rod with the special
fool.

e Rotate the crankshaft by two complete revolutions anbd wait 15 minutes for the belt
to settle. Then check the upper end of the tensioner push rod. There will be a gap
between the upper face of the tensioner and the tensioning arm. This gap must be
between 38 and 45 mm (0.15 - 0.18 in.). The easiest way to check it is by inserting
the shaft of a drill bit of the given diameter into the gap. If the gao is not within the
values given, repeat the adjustment from the beginning.

@ Fit the rubber plug into the side of the engine (into the timing bek rear cover).

® Fit the lower and upper timing belt covers. Not all screws have the same iength. If
in doubt, screw them in position and find out by trial and error. Never tighten a
screw which meats solid resistance. Fit the crankshaft putle (25 kgm (18 fi.ib.).
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Timing belt
tenstoner

,74{'

Fig. 161. — Rotate the tensioner roller in the direction shown and re-tighten
the rolier securing boit. The roller will then be in the best pasition for the in-

stallation of the timing belt.

1.8 litre Engine

e First release the tensioning
roller, ready for the instaliation
of the timing belt. To do this, in-
sert a screwdriver as shown in
Fig. 1.61 and turn the roller as
far as possible against the en-
gine mounting. In this position
tighten the roller securing bolt.

o Rotate the crankshaft and cam-
shaft slowly until the timing
marks of camshaft sprocket
and crankshaft sprocket are
aligned as shown in Fig. 1.62.

® Place the timing belt over the

various sprockets and the ten-
sioner roller. The belt must be
placed over the crankshaft
sprocket, then the water pump
sprocket, the camshaft sprocket
and finally under the tensioner
roller. The belt must be tight on
the side shown by the arrow in
Fig. 162. If necessary, re-iocate
the belt by one tooth.

e Slacken the bolt securing the
tensioner roller by approx. 1/2
of a turn and allow the tensio-

Timing mark _7oeasy —— Camshait

- 4‘ t\_ sprocket
{~NO))
\

,ﬂ Belt tension
Tensioner “ side
pul\ev_\[z S 4y

B, b /Waler

T{:‘WLF:S = ™ [ pump
LM O 3 sprocket
‘I’__/: N /I’\\ A "JllL/—\}

oV 5
ez =~ ,/ - '\
= /s )\ WY
L, ,[ N 17 /’\"J‘l - ;
T VL { ! ,/
Q== \\(\(:\\‘)) /
B

Timing mark

Crankshaft “1{°
sprocket
Fig. 1.62. — The timing bett of a 18 litre engine in posi-
tion. Tming marks must be afigned as shown. The bett
must be tight at the points shown by the arrows.

ner spring to move the roller, thereby tensioning the belt. If the tensioner roller is
seen not to move, slacken the boit a littie more.

e Rotate the crankshalt by complete turns in the direction of rotation (clockwise) and
check that both sets of timing marks are aligned. The crankshaft must be turned
clockwise. Check that all sprocket teeth are properly engaged with the belt teeth.
The close-up views of Fig. 163 will help.
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e Tighten the tensioner rolier
securing bolt to 24 kgm (18
ft.ib)) if you find the timing
marks aligned as shown on the
R.H. side.

o The timing belt tension must
now be checked. To do this,
grip the belt on the side shown
in Fig. 1.64 between forefinger
and thumb and press the belt
towards the outside. The gap
shown between the arrows
must be 30 mm (1.18 in.), when
measured between the outside
of the timing belt and the seal-
ing line of the cover under-
neath the timing belt.

e |f the gap cannot be obtained,
re-start the adjustment, i.e. the
tensioner roller must be reset.

® Prevent the rotation of the
crankshaft and tighten the
crankshaft sprocket bolt to 185
kgm (135 ft.ib.).

¢ The remaining operations are
carried out in reverse order 10 Fig. 183, — Cioseup of the camshaft sprocket and

the removal procedure. Tension
all drive belts properly. crankshaft spracket alignment.

Fig. 1.64. — Checking the timing belt tension.

1.4.5. BALANCE SHAFTS (front housing 18 litre, see Section 2)

Two balance shafts are fitted to the 2.0 litre engine, one at the top of the R.H. side of the
cylinder block and the other one at the bottom L.H. side of the block. The shafts are
driven by means of two belt wheels, one by the large toothed belt and the other one by
a smaller toothed belt. Fig. 1.65 shows the layout of the balance shafts.

The front housing, which must be removed to take out the shafts, contains the oit pump
and the oil refief valve. An oil suction strainer is fitted to the bottom of the housing. The
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Fig. 165. — Exploded view of the balance shafts together with the front housing, oil pump and oil
sump. The letters refer to the tightening torques. an oil level sensor is fitted into one end of the oil
sump.

1 Oil drain plug 8 Gasket 15 Front case gasket

2 Drain plug gasket 9 Flange bott 16 Balance shaft, right

3 Oil sump 10 Qil pump driven gear 17 Balance shaft, left

4 QOil suction screen 11 Qil pump drive gear 18 Balance shaft bearing
5 Oil screen gasket 12 Front case 19 Rear bearing

6 Qil pumpe cover 13 Shaft oil seal

7 Gil pump oit seal 14 Cranshaft front seal

A =15-18kgm(11-13fb) O = 35-45kgm(25-331tib)
B =15-18kgm(i1-13fthb) € = 05-07%gm (36-511tib)
C =18-25kgm(13-18ftlb) F = 06-08kgm (43-58 ftib)

oil pump cover is fitted in front of the front housing.

The R.H. shaft rotates in the same direction as the crankshaft; the L.H. shaft rtates in
opposite direction. Both shafts are rotating with twice the speed of the crankshatt.
The shafts are running in bearings at the front end rear. The front end of the L.H. shaft
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is located in the front housing. The R.H. shaft is located at front and rear in a bearing
bush, fitted to the cylinder block. The rear end of the L.H. shaft has a similar location.
The removal of the shafts has already been described during the dismantling of the
engine.

Before fitting the shafts check the front housing for cracks or other damage. Check the
bearing bore for the L.H. shaft in the housing. If worn, replace the front housing.

If the engine has been overhauled, replace the oil seals for crankshaft, R.H. balance
shaft and oil pump. Otherwise replace the oil seals if the sealing lips are no longer in
good condition.

Measure the outside diameter of the bearing journals and the inside diameter of the
bearing bores in the cylinder block. If the difference between the two dimensions is ex-
cessive the bushes in the block must be replaced. This is a job for a specialist shop.

Fit the balance shafts as foliows:

® Insert the two oil pump gears from the front into thef front housing, aligning the
marks as shown in Fig. 166. The two alignment marks must be opposite each other.

Fig. 1.66. — Aligning the timing marks when fitting the oil pump gears.
1 Driven gear 2 Timing mark 3 Drive gear

® Lubricate the pump
gears with engine oil
and insert the L.H.
balance shaft into the
driven pump gear.
Provisionally fit and
tighten the screw.

® Lubricate the bearing
journals of the R.H.
shaft with engine oil
and insert into the
cylinder block. Wrap
masking tape around
the end of the crank-
shaft and place the
front housing gasket in

Fig. 1.67. — Fitting the front housing position.

1 Guide for oll saal 2 LH. balance shaft 3 RN, balance shaft ® Insert the L.H. shaft
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into the cylinder block at the same time place the housing over the cylinder block,
as shown in Fig. 1.67. In order not to damage the oil seal, a guide bush shouid be
placed over the shaft end.

e Insert a screwdriver into the block, as shown in Fig. 168 to lock the shaft in
position and tighten the shaft bolt.

® Fit a new "“O" seal ring
into the groove of the oil
pump cover and fit the
covex. Tighten the cover
bolts to 15 - 1.8 kgm (11
- 13 ft.bb.).

@ Install a new “O" seal-
ing ring into the groove
of the front case and in-
stall the plug. A special
tool (MD998162) is used
to tighten the plug.

@ Refit the oil sump. A
special sealing coum- Fig. 168 — Tightening the balance shaft nut. A screwdriver must
pound must be used. be inserted into the side of the block to prevent the shaft from
Section ‘‘Lubrication rotating.

System” gives details.

1.46.  ADJUSTING THE TIMING BELT TENSION
— ENGINE FITTED — 1.8 LITRE

The tension of the timing belt should be checked after a certain mileage (refer to your
Maintenance Booklet), as this engine is nat fitted with the automatic timing belt tension-
er, used on the 2.0 litre engine.

The lower timing belt cover has an opening which enables the adjustment of the timing
belt tension without removal of the lower timing cover. The opening is, however, closed
off with an access cover which must first be removed with a screwdriver (see below).

Access cover N

The access cover is placed over the securing bolt for the timing belt tension-
ing roller. To adjust the bett tension, first remove the cover as shown. Under-
neath you will find the hexagon of the securing bolt.
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Legend for Fig. 1.69.

1 Mounting rubber 12 Centre heat protector

2 Heat protector 13 Mounting bracket :
3 Seat 14 Converter heat protection panel
4 Main silencer 15 Gasket

5 Gasket 16 Catalytic converter

6 Rear floor heat protection pannel 17 Gasket

7 Mounting rubber 18 Mounting rubber

8 Heater protector 19 Front exhaust pipe

9 Seat 20 Gasket
10 Bracket 20 Gasket
11 Centre exhaust pipe - 21Front floor heat protection panel

12 Centre head protection panet

Adjust the timing belt tension as follows:

@ Remove the upper timing belt cover.

® Turn the crankshaft in the normal direction of rotation until the piston of No. 1
cylinder is at the top dead centre position in the firing stroke. This can be checked
by various means, depending on the dismantled state of the engine. Check on the
crankshaft pulley, if the cylinder head cover is fitted, check on the vaives, if the
cylinder head cover is removed. Only turn the crankshaft in the normal direction of
rotation when setting the piston to TO.C.

e Remove the closing cover for the inspection hole by applying a screwdriver at the
position shown in Fig. 168.

@ Insert a suitable socket with an extension through the opening, and slacken the nut
securing the belt tensioner roller by no more than %2 of a turn, perhaps a little more.
Use a piece of sticky tape to attach the socket to the extension to prevent it from
slipping off. The tension of the tensioner roller will move against the timing bek and
take-up any slack that may have been present.

® Tighten the securing boit for the tensioning roller to 25 kgm (18 ft.ib.).

o Fit the two closing cover.

® The tension of the belt can now be checked as shown in Fig. 1.64. The nominal
value of 30 mm (1.18 in.) must be obtained between the arrows.

@ Finally refit the upper timing belt cover.

Important Note: If the tensioning roller securing bott is slackened by more than the
quarter of a tumn, there is a danger that is is unscrewed and can drop into the inside of
the lower timing belt cover. This would require further dismantling of the engine.

1.5. EXHAUST SYSTEM
150. Removal

The exhaust system should only be removed completely if parts of it must be replaced. -
The system consists of three sections, i.e. the front section with the front exhaust pipe
and the catalytic converter, the centre section consisting of centre pipe and a silencer
and the rear section with the main silencer and the end pipe. Different exhaust systems
are fitted for petrol and diesel models.

Replace the parts of the system as described below. The car should be jacked up and

supported at a suitable heigth to gain access to the connections and mountings from
underneath the vehicle.
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® Main Silencer and Pipe: Support the end of the exhaust pipe from underneath
with suitable wooden planks or blocks or by other means and unscrew the bolts
connecting the rear pipe to the rear end of the centre pipefsilencer. Two or three
bolts are used. Unhook the suspension rubbers, remove the suspension brackets
and withdraw the end silencer together with the end pipe. A tight connection can be
sprayed with rust-dissolving fluid. Wait a few minutes to allow the fluid to act.

e Front Pipe/Converter: Undo the connection between the catalytic converter and
the front exhaust pipe. Unscrew the front pipe from the exhaust manifold connection.
Spray the manifold bolts with rust-dissolving fluid if necessary. Unscrew the front ex-
haust pipe-to-transmission bracket and take out the assembly.

e To remove the catalytic converter separate the connections at both ends of the con-
verter.

151 Installation

Loosely attach alt sections of the exhaust system lo their mountings in accordance with
Fig. 1.69. All gaskets shown with “N" in the illustration must be replaced. Foliow the
tightening torques where given. Seal the joining faces of all pipes with heat-resistant
sealing compound.

Check the correct layout of ail pipes, to ensure that there is a gap of at least 20 - 30
mm (0.8 - 1.2 in.) between all pipes and other chassis or body parts. The rubber sus-
pension rings must not be under tension.

1.6. Engine — Tightening Torque Values
1.8 Litre Engine -
Cylinder head bolts:
First Sla0e: ... ... ittt it 75 kgm (54 ftib.)
Secondstage: .................... ... .Slacken ail bolts
Thidstage: .................. .. .20 kgm (15 fL.ib.)
Fourthstage: ............ . . Angle-tighten by 90°
Fifthstage:............ Angle-tighten by 90°
Oii pressure switch: . .. 10 kgm (7.2 ftib.7
Engine lifting hanger: . ....1.2kgm (9 ftib)
Water outlet efbow: . . . . 1.4 kgm (10 ft.Ib.)
Connector for oil filter: . . . . .. .43 kgm (31 fLib.)
FrONt CASE DOMS: . ... ..o esvenvneecneersenacnaeeacaaneeenns 14 lgm {11 ftib)
Oil suction strainerto crankcase: .. ..........cociiiiiiiiaii..,. 19 kgm (14 ft.ib)
Ol PUMP COVBI .. ...ttt vt eaanans 10 kgm (7.2 ft.ib.)
Ot SUMP 10 CrANKCASE: . . . .. ...t eeiiitii ittt enn et naaannaan 0.7 kgm (5 ft.Ib.)
O RN PIUG. . . oo e oottt et et et i i i 40 kgm (30 ft.ib.)
Distributor 10 engine: . . ... ... ..ottt it 1.2 kgm (9 ft.1b.7
Oil dipstick tube to cyfinderhead: . ................ooviiiiiann... 1.1 kgm (8 ft.1b.7
Camshaft sprockettocamshaft: ......................... ... 90 kgm (65 ft.ib.7
Timing belt tensioning rolier: ............. N 2.4 kgm (18 fL.Ib.
Crankshaft pulleytiming gearboft: ........... ...t 185 lgm (134 ft.lb.
Tensioner SPring/SPacer: . ..........iveciveenncainnanaaiiionnns 45 lgm (33 ft.bb.
Ahemator bracket, long bolt (upper): ................. ..ol 50 kgm (36 ft.ib.
Alternator bracket , shortbolt(lower): . . ........................... 23 kgm (17 ft.Ib.
Cylinder head COVBI ... ... .. it iiiiirrrnannaneaaneenaannansn 035 kgm (25 ft.Ib.
Frontexhaust pipetomanifold: . ...................... ... 40 - 50 kgm (30 - 36 ft.Ib.
Frontexhaustpipetobracket: .. ..................... ..., 30 - 40 kgm (22 - 30 ft.ib.
Timing DeR COVBIS: . ... ...ttt iniia i i 10 kgm (7.2 ft.ib.
Thermostat housing: .. ..... ... ... ciieiiiieiiieaen. 22-25kgm (16 - 18 ft.ib.
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Engine mounting to0 engine: .............o.iiiiieiiiiiiiineiinaoiaans 5.8 kgm (42 ft.ib.

Engine mounting to side mounting bracket (horizontal bol): . .. .............. 70 kgm (51 ftib
Nuts for horizontal mountingshaft (: ..................... ...l 35 kgm (25 ftib,
Engine mounting bracket (lef) toengine: .................. ... Lol 5.0 kgm (36 ft.ib,
Flywheel BolIS: . . . ... i viieiiniieeeeiireientaatrenanrecronnnns 100 igm (72 ftbb.
Drive plate bolts (automatic): .............coiiiiiiiiiiiii i 10.0 kgm {72 ftib.
Rearplatemountingbolts: ............... .. ool 1.1 kgm (8 ft.ib,
Rearoilsealflange bolts: . ..........c.iiiniiiiiiiiiiiiiiiiiieiennnanns 1.1 kgm (8 fLib)
Flywheel housing UnCercover: . . .. .....ovvrinriranianeneananrararureenns 0.9 kgm (7 b,
Crankshaft main bearingcoverbolts: . .............ccoieiieiiiiiiiiiiL. 25 kgm + 90°
Connecting rod bearing cap NULS: . ...........iitrerrnnnnnrnraniaeraanns 20 kgm + 90°
Water pump tocylinderblock: ............. . iiiiiiiiiiii 2.4 kgm (18 fLib.7
Water pipetocylinderblock: ............coiii i 1.4 kgm (11 fLib)
Engine coolant temperature Sensor: . ......... ... ... ciiiiiiieeraianaenn 3.0 kgm (22 ft.bb.
Engine coolant temperaturegauge unit: . .. .. ... .. ... oo 1.1 kgm (8 ft.Ib,
inlet manifold assembly tocylinderhead: ................. ...l 2.0 kgm (15 ft.ib.
Rocker armshaft mountingbolts: . . ........... ... iiiiial, 3.2 kgm (23 ft.1b.
Inlet manifold SUPPOIt SIRY: .. ...ttt iiieine e 3.1 kgm (22 ft.Ib.
Exhaust manifold to cylinderhead (nuts): . ...........cooiiiiaiiiiii 1.8 kgm (13 ftib.
Exhaust manifold bracket: . .. .........ciinii i i 36 kgm (26 ft.Ib.
Cooling fan bracket o engine: . ...............oitueriarieraanieanns 36 kgm (26 ft.Ib.
Fanclutchtofan pulley: ... ........oviiiiiiiiiniiii it 1.1 kgm (8 ftJb.
Fantofan ClUlCN: ... ... . .ttt i i 09 kgm (7 ftlb.
Locknut, valve agjusting SCreWS: .. ...........ccccvenriirenennanenaunn.n 0.3 kgm (7 fL.Ib,
2.0 Litre Engine
Cytinder head bolts: :
L T T 80 kgm (58 fL.ib)
SecoNd StAGE: . .. ... e i Completely slacken alt boits
Thind Stage: . .. ... ..ottt ittt Tighten to 2.0 kgm (15 ft.hb)
Fourthstage: ............ooiiuiiiiiiininaaaaannnn. Angle-tighten by 90° (% of a tum)
Fifthstage: ..........ccooviiiiiniiiinnnnonnnnennnn. Angle-tighten by 80° (V4 of a tum)
Oil pressure sWitCh: . . ... ...ttt 1.0 kgm (7.2 ftib.7
Timing Belt — Removal and Installation
Tensioner Sprng boR: ... ... . i e e 50 kgm (36 ft.ib.7
Tensionerroller bOl: ... ... i e 5.0 kgm (36 ft1b.7
Tensionerarmbolt: ... ... .. ... i i 2.2 kgm (16 ftIb)
Tenslonerpulley bracket: . . ... ... ittt it e 5.0 kgm (36 ftib)
Idlerpulley bol: ... ... .. s 35 kgm (26 fLib)
Oitpump sprocket bolt: .. ... ... ..o ittt e e 55 40 ftib)
Crankshaft sprocket bolt: ... ... ...ttt 12.0 kgm (87 fLib)
Bolt fortensioner (smalibelt): . ........... ... ...l 1.9 kgm (¥4 ftib)
Balance shaft sprocket bolts: .. ............. ..ottt 46 kgm (33 ftib)
Camshaft sprocket bolt:. . . ....... ... 9.0 kgm (65 ft.ib.)
Timing belt rearcover: ..................... 14 kgm (10 ft.lb.)—M8, 31 kgm (22 fLib)}—M10
Crankshaft position sensorbolt: . ............. . i 0.9 kgm (65 ftib)
Engine supportbracket bolt: . .. ... ... . i 5.0 kgm (36 fib.)
Front case, balance shafts, oil sump
O drain PlUG: . .. oo ettt iiiiit et e e 40 kgm (29 ft.Ib]
...07 kgm (5 fLib,
........ .19 kgm (14 ftib,
Checkvalve: ............... e e eaiieeeeeeae it 3.3 kgm (24 ft.Ib.
O COOIBr DOR: . . ..o ittt it e i it e 43 kgm (3t fLib)
L TR 2.4 kgm (17 ftib]
LH. balance shaftflangebolt: ............ ... ...l 2.4 kgm (17 b,
Front case boits:
MBEhrBRA: ... ... .. .. ttttiiiiiait ittt 2.4 kgm (17 ft.ib,
MIOHNMBAG: .. ... . ittt iiiiiir it 3.1 kgm {22 ftb.
Ol pressuere SWItoh: .. ... ... ...c.uieriroennoaniarnonnnnnrionnceen 1.0 kgm (7.2 fLIb.
Qil cooler by-pass Valve: . .. ... ...ttt ittt 55 kgm {40 ft.Ib.
Reliefvalve plug:. . ... ... i s 4.5 kgm (33 ftib)
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Oilpumpcoverbolts: .....................

.. 1.7 kgm (12 ft.Ib)
QOillevelsensorbolts: . .................... ...09 kgm (7 ft.ib)
Baffleplate: ....... ..ot i e 09 kgm (7 ft.ib.)
Crankshaft, flywheel, connecting rods, cylinder block
Fiywheel bols: ........ ... . .oiiiiiiiiiiiiiii i 135 lgm (98 ft.bb.)
Rearoilsealflangebolts: ........... ... i it 1.1 kgm (8 ft.Ib.7
Main bearingcoverbols: ....... ... .ot 25 kgm + 90°
[0 33 kgm (24 ft.Ib.
L.H. and R.H. engine support bracketbolts: ....................... 45 kgm (33 ft.lb.
Front rolf stopper bracket: . .......... Pt 65 kg (47 f.Ib)
Rearrofistopperbracket: ........ ... ...ttt 12 kgm (87 ft.b.)
Front engine support bracketbolts: ............ ... ... ...l 60 kgm (43 ft.1b.)
L.H. engine support bracketbolts: ...............................36 kym (26 fLib)
Rocker arms and camshaft
Rockercover bolts: . ...... .. ... oviniiiinneiiiiniiiaaaaaaaa 03 kgm (2 ft.Ib.7
Rockershaft bolts:. ............ciuiiiriiiiiiiiiiaeeniinennns 3.2 kgm (23 ft.ib)
Inlet and exhaust manifold, water pump
Inlet manifoldboltsand nuts: . ........... ... . iiiiiiiiaa., 2.0 kgm (15 ft.bb.
Infetmanifold Stay: . ...... ...ttt 3.1 kgm (22 ftib.
Waterinlet BOR: . .. ... i i i it e 1.3 kgm (9 ft.ib.
Wateroutlet bolt: ...... ..ottt e 1.3 kgm (9 ft.bb.
Engine coolant temperature gauge unit: .............. ... ... ... 1.1 kgm (8 ft.Ib.
Engine coolant temperature sensor:. . ......... ... . o i, 30 kgm (22 ft.1b.
Thermostat hoUSING COVBI: . .. o.i ittt iiiiiererreanannnnes 1.8 kgm (13 ft.lb.
Thermostat hoUSING: . ... ..o inie i inieanineinannnnnnnns 2.4 kgm (17 ft.lb.
Engine lifting hanger .. .. .........ootiiiiiiiiiii i 35 kgm (26 ft.ib.)
Exhaust manifold: g

M6 thread: ....... e ettt 28 kgm (20 ft.ib.
MIOthread: . .. ...ttt ittt et 30 kgm (22 ft.Ib.
Water inlet pipe: ......... e ie ettt 1.4 kgm (10 ft.lb.
Waler PUMID: ...t i it it ara e 1.4 kgm (10 ft.ib.
Alternator, ignition system
Coolingfan: ............coiiiiiiiiiiiisinrinieaeneeieaeaai.. 1ikgm@1tib.
Fan clutch, waterpumppulley:. .. ........ ... i 1.1 kgm (8 ft.ib.
Afternator mounting bolt: ...... ... ... .. il 2.3 kgm (17 fLlb.
Alternator brace bolt: . ...... ... ... . it 2.4 kgm (17 ft.lb.
Alemator PMOR DU . . ... .. iii ittt it ittt i i 1.4 kgm (10 ft.lb.
Crankshaft pulleytosprocket: . . .. .. ... .oivriiiiineennennnennas 25 kgm (18 ft.ib.
PR PIIGS: - . ..ot 25 kgm (18 ft.ib.
Distributor bracket: . .........iihiii i ittt e 2.4 kgm (18 ft.Ib.
Distributor installation: .......... ... . i il 1.2 kgm )9 fi.b.

2. THE LUBRICATION SYSTEM

2.0. Technical Data
Ol Pump:

Type —200tre: ... ...l Gear-type oil pump, fitted to front housing, driven
through toothed belt. L.H. balance shaft driven
from pump gearwheel

Type — 18Blitre: ... ... .. ... Trochoid rotor-type oil pump, driven from front of
crankshaft, pump focated in front cover

Oilsumpcapacity: ............c.ocvnnnn See Section 03, page 7
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Oil Pump Clearances — 20 Litre Engine:
Side clearance of drivegear: ....................... 0.08 - 0.14 mm (0.0031 - 0.0055 in.)

Drivengear: ............... 0.06 - 0.12 mm (0.0024 - 0.0047 in.)
18 Litre Engine:
Clearance between rotortips: .. .. ......coovniinnnen 0.03 - 0.08 mm (0.0012 - 0.0031 in.)
Sideclearance of TOlOFS: . . ... viei it 0.04 - 0.10 mm (00016 - 0.004 in.)
Clearance between outer rotor and pump body bore:. .. ...... 0.10 0.18 mm (0.004 - 00071 in.)
2.1, The Otl Pump

A gear-type oil pump (2.0 ktre) or rotortype oil pump (1.8 iitre) is used inside the engine.
The oil pump of the 2.0 litre engine is located in the front cover and consists of a drive
gear and a driven gear. The pump is driven by a toothed bett from the crankshaft. One
of the balance shafts is fitted to the driven pump gear and rotates against the normal
direction of crankshaft rotation.

The oil pump of the 1.8 litre engine is also located inside the front case, but is driven
from the front end of the crankshaft. The inner rotor is driven by flats on the crankshaft
end and drives the outer rotor.

2.10. REMOVAL AND INSTALLATION

2.0 Litre Engine
The removal of the oil pump is carried out together with the balance shafts and these
operations have already been described in Section 1.45 (see Fig. 2.2).

1.8 Litre Engine

Fig. 2.3 shows the front end of the engine together with the front case and the oif pump.
Some of the parts shown are not fitted to this engine. The oil pump rotors are accessi-
ble after removal of the pump housing cover (20).

2.1.1. OIiL PUMP OVERHAUL

® Remove the screws and take off the oil pump cover. Take out the gearwheels (2.0
litre) or rotors (1.8 litre). The pump rotors must be marked before removal. Use a
centre punch and refer to Fig. 2.1.

® Unscrew the oil pressure
relief valve plug from the bot-
tom of the front case and
take out the spring and the
plunger in the case of a 18
‘litre engine. On the 2.0 litre
engine this plug is inserted
into the oil filter bracket.

e Thoroughly clean all parts
and check for wear. Pay at-
tention to grooves inside the
pump housing and on the
contact areas of the pump
gearwheels. Check all open- engine mark the two rotors as shown. If the same rolors

ings and bores in the pUMDP  arew refitted, both marks must be visible from above after
body for obstruction and the rotors have been inserted.

2N O~
/o" I_ \\‘

’-Alignment dots
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Fig. 2.2. — Exploded view of the balance shafts and the

10 Oil pump gear

11 Plug, 24 kgm

12 "O" sealing ring

13 Flange boit

14 Oil filter bracket

15 Gasket

18 Front housing

17 Housing gasket

18 L.H. balance shaft
19 R.H. batance shaft -

front housing ('G6"’ engine).




Fig. 2.3. — Front case and oil pump of a 1.8 litre engine.

1 Oil filter

2 Water hose (not fitted)
3 Water pipe

4 Water hose (not fitted)
S Water hose

6 Bolt

7 Oil cooler

8 Drain plug

9 Drain plug gasket

10 Oit sump

11 Oil suction filter

12 Oil suction fitter gasket
13 Qil baffle plate (not fitted)
14 Relief valve plug

15 Relief vaive spring

16 Relief valve plunger
17 Oil seal

18 Oil pump case

19 “0" sealing ring

20 Qil pump case cover
21 Outer pump rotor

22 inner pump rotor

clear, if necessary with compressed air. If the pump cover shows signs of wear replace

it...

Check the clearances of the oil pump in accordance with Fig. 24 if a 2.0 litre engine is
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dealt with. To do this, insert the
gearwheels as shown and place a
straight edge across the gear-
wheels and front case surface.
With a feeler gauge measure the
end float of the two gearwheels
and compare the obtained values
with the date given in “Technical
Data" section (2.0).

Various checks are necessary to
inspect the rotors of the oil pump
of a 18 litre engine. Again the
values are given in Section 20.
Check as follows:

fitre engine).

Fig. 25 — Checking the “tip clearance’ on the LH. side and the side clearance on the R.H. side
(1.8 litre engine).

Tip Clearance

Tip clearance is the gap between the tips of the inner and outer rotors when the rotors
are set into the position shown in Fig. 25. Use a feeler gauge to measure. Replace the
rotor set, if outside the specified value.

Fig. 26. — Checking the clerance between the outside of the outer rotor
and the pump body bore.

Side Clearance
The side clearance is the end clearance (axial clearance) of the rotors. Place a steel
ruler across the inserted rotors and the front case surface and measure the gap be-
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tween the rotor faces and the surface with a feeler gauge as shown in Fig. 25 on the
R.H. side. If the gap is outside the specified values, replace the rotor set or in extreme
cases the front case.

Body Clearance

Body clearance denotes the gap between the outer diameter of the outer pump rotor
and the pump body bore. The clearance is checked as shown in Fig. 25, but it should
be noted that a fairly narrow feeler gauge is required. The wear limit is 035 mm (0014
in.).

Insert the relief vaive plunger into the bore (oil pump or fitter bracket) and check for free-
dom of movement. Check the spring for distortion or fatigue.

The assembly of the oil pump is a reversal of the removal procedure. Lubricate the
gearwheels or rotors and pump body with oil before assembly. When fitting the oil pump
gearwheels of a 2.0 litre, align the
two mating marks as shown in Fig.
2.7. The final instaliation is carried
out together with the front housing,
described below for this engine.
The two rotors of the 1.8 litre en-
gine must have their marks facing
towards the outside, as shown in
Fig. 2.1 on page 67.

Rotate the gearwheelsirotors a few
times after installation. 10 cc. of
engine oil can be filled into the
pump to prime it for its first
minutes of operation.

Fit the balance shafts and oil

pump of a 2.0 litre engine as fol-
Fig. 2.7. — Aligning the timing marks when fitting the oil  lows, if the whole front end of the

pump gears of a 20 litre engine. Arrange the marks (1} engine has been dismantled:
opposite each other.

e Check once more that the two pump gearwheels are aligned as shown in Fig. 2.7.
The two alignment marks must be opposite each other.

e Lubricate the gearwheels
with engine oil and fit the
pump cover over the gear-
wheels. Tighten the
screws to 1.7 kgm (125
ft.lb.).

® Lubricate the bearing jour-
nals of the R.H. shaft with
engine oil and insert into
the cylinder block. Wrap
masking tape around the
end of the crankshaft and
place the front housing
gasket in position.

® Insert the L.H. shaft into
the cylinder block at the  Fig. 28 — Fitting the front housing. Protect the oil seal by
same time place the winding tape around the crankshaft end.
housing over the cylinder
block, as shown in Fig. 28. Insert a screwdriver into the block (as shown in
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Fig. 168) to lock the shaft in
position and tighten the
shaft bolt to 37 kgm (&7
ft.lb.). The bolt is inside the
bore and must be tightened
as shown in Fig. 29. Fit the
plug (11) in Fig. 2.2 into the
bore, using a new "QO"
sealing ring (12).

@ Tighten the flange nut (9)
for the oil pump drive gear
with a torque of 55 kgm (39
ft.lb.).

@ Fit the bracket for the oil

filter with a new gasket and

fit the front housing. The  Fig. 2.8 — Tightening the bolt inside the housing bore on a
length of the bolts is differ- 23 litre engine. b v
ent and must be taken from
Fig. 2.10.

@ Fit the oil suction pipe with
a new gasket and tighten
the nuts to 18 - 25 kgm (13
- 18 ft.Ib.).

@ Coat the oil sump with seal-
ing compound at the points
shown in Fig. 211 and fita
new gasket. Tighten the 20
bolts to 06 - 08 kgm (45 -
55 ftlb). De not over-
tighten these bolts.

@ Refit the oil drain plug with  Fig. 2.10. — The length of the different botts for the front
a new sealing washer and  housing. The numbers refer to the length in milimetres (2.0
tighten the plug to 40 kgm  litre).

(30 ft.ib.).

® Refit all other parts in re-

verse sequence 10 the removal procedure.

NOTE: Before refitting the oil sump, clean the mating surfaces on the sump and
cylinder block. Apply a 4 mm (0.16 in.) wide bead of 3M Part No. 8660 (or equvalent)
sealer to the sump flange as illustrated in Fig. 2.11. Fit the sump within 15 minutes of
applying the 3M sealer. Tighten the sump screws to 05 - 0.8 kgm (4.3 - 58 ft.lbs.).

2.2. Oil Filter

The oil filter of a “G9" engine s fitted 1o the cylinder block; the filter of a *‘G6™ engine
to the front housing. The oil filter is removed with a special filter wrench. This is one
shown in Fig. 2.12 or a universal filter wrench is used, which can be purchased at most
accessory shops. If no special appliance is available, drive the blade of a strong screw-
driver through the side of the oil filter and use the handle as a lever to unscrew the filter.
After removal thoroughly clean the filter seat on the front housing. Coat the gasket of
the new oil filter with engine oil and screw the filter in position until the rubber seal
touches the filter seat. From this position tighten the fiter by a further 2/3 of a tum, us-
ing the hands only. No fitter wrench should be used for this operation.
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Fig. 2.1, — Coat the complete circumference of the oil sump with 3M seal-
er. Place the sealer bead (1) into the groove, taking care not to cover the
screw holes (2).

Fig. 2.12. — Removal of the oit filter. Shown is the special tool which en-
gages into the ribs of the fiiter cartridge.

Check the engine oil level in the sump and start the engine. After the engine has
been running for a while, check the filter connection for oil leaks.

23. Oil Sump — Removal and Installation

The removal of the oil sump of a 20 litre engine is straight forward. After draining the
engine oil, unscrew the oil sump from the bottom of the engine. The sump may stick to
the crankcase. Do not attempt to insert a sharp screwdriver or similar 1o force it off.
“Rocking"’ it to and fro should free the sump.

The front exhaust pipe must be disconnected from the exhaust manifold and the under-
cover must be unscrewed from the bottom of the flywheel housing to remove the oil
sump of a 18 litre engine. The removal of the sum ps then carried out in conventional
manner.

Before refitting the oil sump, clean the mating surfaces on the sump and cylinder block
Apply a 4 mm (0.16 in.) wide bead of 3M Part No. 8660 (or equvalent) sealer to the
sump flange as illustrated in Fig. 2.11. Fit the sump within 15 minutes of applying the
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3M sealer. Tighten the sump screws 10 06 - 08 kgm (4.3 - 58 fL.ibs.).

Allow the engine 10 stand for a while to allow the sealing compound to harden and then
fill the engine with oil.

24 Checking the Oil Level

The oil level can only be checked properly if the vehicle is parked on a level
ground. If the engine has been running, wait a few minutes. This gives the oil time
to flow back into the oil sump. |
Withdraw the oil level dipstick and wipe off with a clean cloth or tissue paper. Re-
insert the dipstick and withdraw once more. The oil level mark will now appear on
the dipstick. :

If necessary, top-up with the recommended engine oil. Check the oil level once
more. The oil should be up to the “H" mark on the dipstick. Never run the engine
when the oil level is below the “L* mark. Overfilling of the oil sump will serve no
useful purpose as the additional oil will be burnt very quickly and it may also
cause damage to the catalytic converter.

2.5. Oil Pressure Switch

The oil pressure switch is connected by means of a lead with the oil pressure
warning light in the dashboard. If a new switch is fitted, coat the threads with seal-
ing compound. Tighten the switch to 15 - 2.2 kgm (11 - 16 ft.lb.).

To check the operation of the oil pressure switch, connect a 12 volt test lamp be-
tween the switch terminal and a good earthing point. Start the engine and check
if the warning light comes on. If this is not the case, replace the switch.

26 Oil Level Sensor

An oil level sensor is fitted into the small side of the oil sump in the case of the 20 litre
engine. its function is to inform the driver of a low oil level in the oil sump. Removal is
straight forward. After disconnecting the cable, unscrew the securing bolts and withdraw
the sensor. Tighten the bolts with 0.7 kgm (5 ft.Ib.) during installation.

3. COOLING SYSTEM

A thermo-syphon cooling system is used for the engine, consisting of a tube and fin
radiator, an expansion tank, a centrifugal water pump and a wax thermostat. An oil cool-
er for the engine lubrication system is fitted to diesel-powered models; an oil cooler for
the transmission is fitted to models with automatic transmission. Both coolers are cooled
through the engine cooling system. Fig. 3.1 shows the layout of the cooling system.
Some changes have taken place for later model years, but the illustration shown will
serve its purpose for the following information.

The radiator functions together with an electrically operated coofing fans. The water
pump is driven via a drive belt from the crankshaft in the case of the 2.0 litre engine or
forms part of the timing belt drive in the case of the 1.8 litre engine, ie. the drive wheel
for the water pump has similar teeth as the sprockets for the camshaft and the crank-
shaft. The removal of the water pump will therefore require the removal of the timing
belt. This also applies 1o the 2.0 fitre engine, but in this case to gain access to the water
pump attachment.
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The thermostat is located in the water outlet elbow. The thermostat is closed when the
coolant has a low temperature. This enables the coolant to by-pass the radiator, thereby
ensuring a quick warming up of the engine.

3.0. Technical Data
TYPE. it Thermo-syphon  system with centrifugal water
pump, thermostat, electro-magnetic cooling fan,
controlled through switch in side of radiator
Radiator
B 1 <2 Fin and tubs, oil cooler fitted to bottom in case of
automatic transmission. Separate oif cooler for en-
gine, depending on engine.
Cooling SYSIem CaPaCHY: . . ... oivn i iaie e aeeaas See Section 0.3
Opening pressure of fillercap: ................... .. ... 075 - 105 kgfsq. cm. (10.7 - 15 psi.)
Thermostat
Opening temperature:
B B T T 765° C
20 e BNGING: . .. ... . .t 820 C
Diesel BNGINe: . ... ... i e e e 765° C
Fully open at:
1BIreengine: . ... ... .. . i .90° C
201itreengine: .. ............. .95° C
Diesel BNGING: .. ... ...ttt i i et e 90° C
Water pump belt tension (fapplicable): ................ ... ... ool See Section 33.2
3.1. Draining and Filling the Cooling System

e Remove the filler caps from radiator and expansion chamber. The engine must be
cold. On a hot engine, turn the radiator filler cap to the first detent and allow the
vapour to blow off. Use a thick rag to protect the hands.

e The anti-freeze in the cooling system can be collected in a clean container if still in
good condition. There is no need to drain the cooling system for certain operations.
It is for example sufficient 1o drain the system to the level of the upper water hose or
the thermostat if only these parts are to be replaced.

@ Set the heater controt lever in the dashboard to the “Warm’* position and unscrew
the “winged” drain plug at the bottom of the radiator (1, Fig. 3.1) and, if fitted on the
side of the cylinder block (1.8 litre, flywheel end of engine).

@ An air bleed screw must be opened when a 18 litre engine is drained. You will find
the screw at the top of the thermostat housing. ;

@ Remove the expansion tank and pour out the coolant. Refit the tank.

® After the cooling system has been completely drained, close the drain tap and refit
the plug. Coat the plug threads with sealing compound and tighten to 4.0 kgm (30
ft.ib.).

If the cooling system has not been drained for a long time it should be flushed through
with clean water. To do this, open the drain tap and insert a water mains connected
hose into the radiator filler neck. Tumn on the water and let it run until the water flowing
from the drain tap opening is clean and free from contamination. Start the engine 1o as-
sist the circulation.
To refill the system:

® Refit the drain plug. Check the sealing washer and replace if necessary.
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® Prepare the anti-freezo solution in accordance with cold weather to be expected. A
mixture of 50% anti-freeze and 50% water will cover normal temperatures below
zero.

® Fill the radiator through the filler neck to the bottom of the neck and also fill the ex-
pansion chamber to the FULL fine. Fit the two filler caps.

e Start the engine and let it run until the temper-
ature gauge shows that the operating tempera-
ture of the engine has been obtained. ! !

® Wait for the engine to cool down and re-check

==

the coolant level in the radiator. If necessary fill
in additional anti-freeze. ) FULL
® Fill the expansion chamber to the “‘Full”” mark -
(Fig. 3.2). When the engine is cold, the coolant | | —— -
level on the expansion tank must be between | | - \/"\_\ —_—
the “Full” and the *‘Low’" mark. AT -
e row =L )
. — >
3.2. The Radiator o N T

32.1. REMOVAL AND INSTALLATION Fig. 3.2. — View of the cooling system
expansion chamber. The coolant must

Carry out the following operations by referring to  be within the two marks when the en-
Fig. 3.1 . gine is cold.

® Drain the cooling system as described in Section 3.1.

e Slacken the hose clips and remove the upper and lower radiator hoses from the
radiator and also from the engine connections.

o Disconnect the battery.

Disconnect the overflow hose from the expansion chamber.

o If an automatic transmission is fitted, disconnect the cil cooler hoses. Place a con-
tainer underneath the connections to collect any transmission fluid running out. Fig.
3.1 shows where the pipes are connected.

e Disconnect the fan motor connector, free the clip from the cable harness and dis-
connect the wiring from the temperature switch for the fan operation.

e Remove the radiator securing screws on each side of the radiator and lift out the
radiator. Take care not to damage the radiator core on any of the surrounding parts.
The fan motor remains on the radiator during removal. If necessary unscrew the mo-
tor together with the fan cowling from the radiator.

Check the radiator hoses for cracks, porosity or other damage. Replace a doubtful hose
as it may split whilst on the road with the consequent inconvenience. Check the radiator
for rusty areas, indicating in most cases a leak. Leaking radiators can be repaired in a
specialist shop. )

Check the upper and lower mounting brackets for the radiator. All brackets can be
replaced if necessary. The fan shroud (cowling) can be unscrewed from the radiator, if
required. Cooling fan (1 nut) and cooling fan motor (3 bolts) can also be replaced.

if a radiator pressure testing pump is available, check the radiator cap. Attach the pump
to the radiator cap and build-up pressure until the valve inside the cap opens. This
should take place at a pressure of 08 - 1.0 kg/sq.cm. (11 - 14 psi.).

The same pump can also be used to test the fitted radiator and the connecting hoses
for leaks. In this case, attach the pump to the radiator filler neck (Fig. 33) and operate
the pump to build- up a pressure of 16 kgisq.cm. (23 psi.). Observe the dial on the
pump. There should be no visible drop-off of pressure for a considerable time. if a loss
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of pressure can be detected, drive the vehicle
over a dry area to facilitate the tracing of the
leak.

The installation of the radiator is a reversal of
the removal procedure. Guide the pins at the
bottom of the radiator into the rubber mount-
ing bushes. When fitting the radiator hoses
push them over their respective connections,
ensuring that enough length of the hose is
pushed over the radiator and engine elbows.
The same applies to the small overflow hose.
Tighten the hose clips without overtightening
them. An overtightened hose clip will cut into
the hose and may create water leaks. -
Fig. 33. — Checking the cooling system for  Fill the cooling system as described in Sec-
leaks {loss of pressure) with the radiator test  tion 3.1, start the engine and check all con-
pump. nections for leaks after the engine. has
reached its operating temperature.

33. Water Pump

There is no provision to overhaul the water pump. A new unit must be fitted if the origi-
nal pump is damaged in any way. The only check on the water pump is for excessive
clearance of the shaft bearing. If excessive side play can be noticed, the pump must be
replaced.

334. REMOVAL AND INSTALLATION OF THE PUMP

Removal and installation follows a general pattern but there will obviously be some
differences between the different engines, which will be seen during the actual work.
We would like 10 point out that the replacement of the water pump is an extensive oper-
ation as the complete timing drive must be removed before the pump can be un-
screwed.

@ Drain the cooling system as described in Section 3.1.

® The engine mounting bracket must be removed. To do this, place a mobile jack un-
derneath the oil sump (a piece of wood between jackhead and sump) and jack up
the engine until the mounting bracket is free of tension. Completely remove the en-
gine mounting. This may include the removal of the clamp for the pipe work for the
power steering and air conditioning system, which are attached to the mounting
bracket.

@ Slacken the alternator mounting bolts at the mounting bracket and the tensioning
device, push the unit towards the engine and take off the drive belt. Remove the re-
maining drive belts from the front of the engine.

® Unscrew the water pump putiey (4 screws), if the water pump is driven by the belt,
and pult off the pulley by hand. A rubber maliet may be used.

e Remove the undercover from the front of the vehicle.

e Remove the crankshatft pulley, timing belt guard, timing belt, camshatft timing
wheel and timing belt tensioner and the smail toothed belt (2.0 litre and diese)
as described during the dismantling of the respective engine, with other words
the whole of the front end of the engine must be stripped down before access
to the water pump is possible. In the case of the 18 litre engine remove the tim-
ing belt rear cover.
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® Remove the five bolts securing
the water pump. Note that not all
bolts are of the same length.
Either mark the position of each
bolt or refer to Figs. 34 to 36 for
the correct length. Note that not
all bolts have the same length.

o Remove the pump from the en-
gine and take off the gasket. im-
mediately clean the gasket face
on pump and cylinder block. Nu
gasket is used on the 18 litre en-
gine (sealed off with sealing
compound).

Always use a new gasket when refit-
ting the pump, with the exception of
the 18 litre engine. The pump of
this engine must be sealed with
sealing compound. Apply a bead of
sealing compound around the seal-
ing face before fitting the pump
against the cylinder block.
The instaliation of the pump is a
reversal of the removal procedure.
Refer to the various iilustrations to
check the iength of the bolts before
inserting them. On the 2.0 litre en-
gine and the diesel engine replace
the “O’’ sealing ring on the water
pipe and push the pump over the
pipe and against the engine.

Different tightening torques apply to

the bolts. The belit driven pump of

the 1.8 litre engine is tightened to

24 kgm (18 ft.tb). The bolts of the

other engines are tightened to 13

kgm (9 ft.Ib)) in the case of the 20

litre engine or 14 kgm (10 ft.lb.) in

the case of the diesel engine.

Refit the timing belts and adjust the

valve timing as described in the

relevant section for the engine in
question. Adjust the drive belt ten-

sion as described in Section 3.3.2.

Different tightening torques apply to
the alternator adjusting brace:
@ in the case of the 20 litre engine

tighten both bolts to 2.4 kgm (17
ft.Ib.).

8x20
(0.31x0.79)

T_\A_8x3
(0.31x1.38)

Screw diameter % length: mm (in.}

Fig. 34. — Front view of the water pump with the
position of the different bolts and their length (18
ktre).

8 x 25 .
{031x098, 8x2Z
X

Ex14

€ x 65
{0.31 x 2.56}
Screw diameter x iength. mm (in.)

Fig. 35. — Front view of the water pump and the
position of the different bolts and their length in the
case of the 20 litre engine.

8x25
{0.31 x 0.98) .

~

8 x 22
{031 x 0.87)

0.55)

Fig. 36. — Front view of the water pump with the
position of the different bolts and their length in the
case of the dieset engine.

® In the case of the diesel engine secure the adjuster brace with 2.4 kgm (17
ft.ib.) to the water pump and the long bolt in the adjusting slot of the brace to

1.4 kgm (10 ft.lb.).

® Finally refill the cooling system (Section 4.1.) and check the system for leaks.
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33.2. Adjusting the Drive Belt Tension

Always tension the drive belt whenever the alternator or water pump or the drive belt
have been removed or slackened for any reason. The belt for the alternator is adjusted
in the conventional manner or a tensioning device is fitted to adjust the beit. From the
iliustrations you will soon see which type of tensioner is used. The tension is measured
by depressing the centre of its run with a good thumb pressure. If the alternator drive
betlt can be depressed the following amounts there is no need to adjust the tension:

LB . i i i e e e 85 - 120 mm (0.34 - 047 in.)
b 111 = O 90 - 115 mm (035 - 045 in,
3 70 - 100 mm (0.28 - 039 in,
................................ 80 - 95 mm (0.34 - 038 in.

Adjust the belt tension as follows,
depending on the adjusting de-
vice:

With Adjusting Strut:

This type of tensioning device is
used on the diesel engine. it
should be noted that the belt in
use can either be a conventional

“V"' belt or a ripped (cogged) beit
(approx. from Jan. 1994). The

checking and adjusting procedure
is the same for both belts;
Fig. 37. — Adjusting the alternator beit tensionwhena @ Slacken the alternator mount-
- conventional adjusting link is used (diesel engine). ing bolt at the bottom of the
: unit and the bolt and nut secur-

ing the strut to the alternator.

® Use a tyre levet or a strong screwdriver, as shown in Fig. 37 and force the alternator
towards the outside until the belt is properly tensioned. If the original beit is used,
tension the belt until it can be depressed by the amount given above for the diesel
engine. If a new bett is fitted, tension it slightly more, as it will stretich during the first
miles of operation. The ten-
sion is correct if the belt can
be depressedey ap‘?r?‘x
65 - 80 mm. Re-check the iusti
belt tension after the vehicle ﬁgff stng
has been driven by approx.
500 miles. The deflection
should then be between 7
and 10 mm (**V"* belt) or 80 -
85 - 10 mm (‘‘toothed’ bett).
Re-adjust as described . '
above, if this is not the case. Lock bolt
Signs of a slipping drive V"
belt are a squealing noise
from the engine compartment  Fig. 38 — Adjusting the altemator belt tension when an
when the engine is accelera-  adjusting device is used.
ted suddenly. The belt will slip in the pulleys, thereby producing a noise. This
will not be the case with the “toothed” beit.

With Adjusting Device
The alternator has an adjuster for the belt tension. To adjust, refer to Fig. 38 and
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slacken the alternator securing bolt at the bottom and the adjuster lock bolt. Turn the
adjusting bolt to alter the belt tension and re-tighten the lock boit and the alternator
securing bolt. Check the drive beit deflection and re-adjust if required. if the original belt
is used, adjust the tension as follows:

18litreengine: ...... ... .. ... .. i S5 mm (037 in.)
20re engine: . . ... ... i e i 100 mm (04 in.)
A new belt must be adjusted to have a deflection as follows:

1Blitreenging: ....... ... ... it 70 - 85 mm (0.28 - 034 in.)
20litreengine: ........... ... ... ..ol 75 - 9.0 mm (030 - 035 in.)

Re-check the belt tension after a few hundred miles of driving. If outside the value
given, re-adjust as described above to this value.

If a compressor for the air conditioning system is fitted, more than one belt will be used.
Adjust the belt for the compressor to a deflection of 6 - 7 mm (0.24 - 0.28 in.). Again a
tensioning device is used 1o tension the beit, with lock boft at the side of the tensioner
pulley and an adjusting bolt at the top. Refer to the ““Steering” Section for the steering
pump belt.

3.4. Thermostat

The thermostat is located beneath the water outlet elbow at different locations, depend-
ing on the engine. Foliow the upper hose from the radiator to locate its position. To re-
move the thermostat, partially drain the cooling system, remove the two elbow securing
screws and take off the upper radiator hose. Lift out the thermostat.

The average opening tempera-
ture is stamped into the ther-
mostat. ‘82", for example,
signifies an opening temperature ! . : - (L
of 82° C. == - :
A thermostat can be tested by = g l! =~
immersing it into a container of —— F

cool water and gradually raising o e —
the temperature to check that it P o e - —_@ iy
opens properly. [ - —

Suspend the thermostat on a \& -

piece of wire so that it does not

touch the sides or the bottom of 6\ @ G} @ 6 Q
the container A thermometer
must also be suspended in the  Fig. 33 — Checking a thermostat. Insert the thermostat
same manner. Fig. 39 shows the  and a thermometer as shown and slowly heat the water
arrangement. Observe the ther-  until the thermastat begins to open.

mometer and check that the

thermostat opens at around the temperature given in Section 3.0. and is fully open at
80° C or 95° C, depending on the engine. A thermostat failing this test must be
replaced. it is possible 1o drive without thermostat for a short while if one is not handy
for immediate installation.

When fitting the thermostat take care not 1o damage the rubber sealing ring. The seal-
ing ring must be free of oif or grease. Make sure that the flange of the thermostat is cor-
rectly seated in the opening of the thermostat housing. The thermostat must be inserted
the correct way round. The thermostat has a small *jiggle” pin which must always be
iocated at the upper side. Certain engines have an alignment mark on the termostat
housing to facilitate the alignment. Fill the cooling system after installation of the ther-
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mostat. Start the engine and allow it to warm up in the normal manner. Check t
proper operation of the thermaostat. L

4. FUEL INJECTION SYSTEM -

40. Technical Data
"l:'ype: ........................ et MPI1 {multi-point injection system)
UBT PUMP. ..o oo e Electrically operated, situated in tank
Fuel Tank Capacity: ’ :
Space RUNNEI ... .. ... i 55 litres (12.1 Imp. gall)
SpaceWagom: ...ttt 60 litres (13.2 Imp. gail.)
Throttle Housing Bore:
1B e engine: . ... ... ... . i i 500 mm {197 in.)
20litreengine: ............. il e 540 mm (2.15 in.)
Control servo foridlespeed: . ...........c.iiiiiiiiniinieiiiaaaa Electric motor
Idle position switch: ....... ... ... ... ...l With contacts
Engine Control Unit:
18litreengine: ........... ... ... .. ..., E2T37680 or £2T61585 (from May 1993)
20 litre engine:
ToAprt1993: ... ...t e e, EZT80575
- FromMay1993: .................. g E2T61586
Idie Speed:
18litreengine: .............iiiiiiiiaian e 800 + 100 rpm
200itre engine: ... .. ... i i 750 1+ 50 rpm

4.1.  Releasing the
Fuel Pressure

The fuel pressure in the sys-
tem must be released before
a fuel line can be disconnect-
ed. If this is not carried out,
fuel will splash out as soon
as the union nut is slack-
ened. The operation is not
straight forward, as the con-
nector must be separated
fhrom the fuel pump e:matnhd
this is located undem € Fig. 4.1. — Disconnacting the fuel pump connector under-
floor panel (Space RUNNEN) OF  neath the vehicle floor (S%acer Run’:\e';? Puil back the rub-
the rear seat (Space Wagon).  ber grommet to expose the connector piug. Then separate
After separating the connec-  the two plug halves.

tor plug hatves, at the posi- _ _

tions shown in Figs. 4.1 and 4.2, start the engine and wait until it has run out of fuel.
Disconnect the battery and immediately re-connect the plug .

4.2 ldie Speed Adjustment

The idle speed is automatically controlled by the various sensors and switches and
should not require adjustment. Special equipment ist required to connect various
connector plugs and a proper adjustment is outside the scope of this manual. If
continuous problems with the idle speed are experienced, seek the advise of a
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Mitsubishi dealer, as apart from
the actual idle speed there may
also be faults in the fueliair
mixture which requires electri-
cal instruments for the ad-
justment.

43. Air Cleaner

The air cleaner contains a
paper filter element. An electri-
cal connector plug is fitted to
the outside of the air cleaner

cover, serving the sensors in-

Fig. 4.2. — Disconnecting the fuel pump connector under-  gida the housing. The element
neath the rear seat {Space Wagon). Remove the rear seat cannot be cleagn ed in liquid.

and then separate the two plug halves.

Slightly soiled elements can be

blown out with an air line from the inside towards the outside.

Remember that the air flow sensor, together with two more sensors, are located inside
the air cleaner and care must be taken not to damage these if the air cleaner is re-
moved completely. The battery must be removed to gain access to various parts which

must be removed.

4.4. Throttle Cable

The throttie cable operates in conjunction with the idle speed control motor and the idle
position switch. There are two adjusting nuts where the cable is attached to the bracket.

There should be no need to
adjust the idle speed, except
when the throttle cable has
been replaced. In this case
check the adjustment as fol-
lows after the cable has been
refitted:
® Check that there are no
sharp kinks in the accelera-
tor cable. There must be no
slack in the cable.

¢ Check that the throttle lever
is resting against the fixed
adle speed stop screw
(SAS) shown in Fig. 43.

® Check that the inner throttle
cable has a free play of 1 to

s
Adjusling nut
4

pr— s B

— e Mo et e e

Fig. 43 — The attachment of the accelerator cable near its
connection 1o the throttie lever. The two adjusting nuts are
moved 1o adjust the cable.

2 mm (004 to 008 in.) if a manual transmission is fitted or 3 to 5 mm (0.12 to 0.20
in.) if an automatic transmission s fitted.

@ |If the play is outside the given values, slacken the two nuts shown in the illustration
and move the cable accordingly until the cable free play has been obtained. Then
tighten the two nuts against each other.

® Start the engine and check the general operation of the throttle cable, mainly mak-
ing sure that the engine idies with the comrect idle speed when the throttle pedal has

been relgased.
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45 Fuel Filter .Re“plaoement

The fuel filter is located in the.engine compariment at the position shown in Fig. 4.4.

he air cleaner and the air in-

take hose will have to be re- | .5
moved to gain access to the |[
fiter. The fuel will splash out as
soon as the banjo bolt at the
top of the fiiter is slackened.
Use an open-ended spanner
and counterhold the filter at flat
below the banjo bolt and slack-
en the banjo bolt with a ring
spanner. Place a thick rag over
the connection and siacken the
banjo bolt little by little until no
more fuel is seen to come out.
At the bottom of the filter un-

N
/Fucl f"i‘l(el

)

’ ‘}/
~ A\ s

screw the union nut. The filter
body can again be held against  parment

Eye bolt —”’@\ 3.0 kgm
6‘\ 22 ft. Ibs.
%-—-A Gasket

Spanner
hoidinig
section

lare it o 4y
’{'{ 3.7 kgm
Maits o ’__,,&\ 27 ft. Ibs.

Fig. 45. — The attachment of the fuel fiter

Fig. 44. — The location of the fuel filter in the engine com-

rotation by applying an open-
ended spanner. Fully unscrew
the union nut and remove the
fuel pipe. Unscrew the filter
from the bracket and lift it out.
Use new sealing washers on
both sides of the banjo bolt if
possible. Tighten the union nut
to 37 kgm (27 fi.ib.) and the
banjo bolt to 3.0 kgm (22 fL.ib.).
Again hoid the filter on the flats
when tightening the con-
nections.

Start the engine and check the
ful filter connections for leaks.

5. IGNITION SYSTEM

All engines are fitted with an electronic ignition system. The ignition distributor is
inserted into the end of the cylinder head, on the flywheel side of the engine and
is driven by a slot in the camshaft end. Inside the distributor there are two sensors,
one for the detection of the crank angle and the other one for the detection of the
No. 1 cylinder top dead centre position.

5.0. Technical Data

Type: e Electronic ignition, distributor without contact
points. Timing point, centrifugal and vacuum
ignition advance reguiated by MP! (fuel injec-
tion system)
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Ignitioncoil: . ... ... i Built into ignition distributor

Primary resistance: ................oiiiiiiiiiiiiiien .v... 09-12ohms
Secondary resistance: ...............i i 20 - 29 kilo ohms
Spark Plugs:
Type fitted:
18ltreengine:.................... NGK BKR6E-11 or Nippon Denso K20PR-Ut1
200itreenging: ...... ...t NGK BKRSE-11 or K16PR-U11
T U 10 - 1. mm (004 - 0043 in.)
Fifng ONder . . ...t i e 1—3—4-—2
541. The ignition Distributor
51.1. Distributor — Removal and Installation

The distributor is driven by the camshaft by means of a slot in the end of the cam-

shaft. If the distributor is removed, mark all relevant parts that have influence on

the distributor position. Do not rotate the engine. in this manner, the distributor can

be inserted, with the drive dog in the same position.

To remove the distributor, proceed as follows:

o Disconnect the battery.

e Withdraw the spark piug cables from the distributor after marking their connec-
tions, if not sure where they have to be re-connected.

® Withdraw the connector plug from the distributor.

® Rotate the engine until the piston of the No. 1 cylinder is at top dead centre in
the compression stroke (check on the timing marks at the crankshaft pulley)
and suitably mark the distributor flange, where it is fitted to the cylinder head,
with a scriber or small screwdriver.

e Unscrew the distributor securing nuts and withdraw the distributor as shown in
Fig. 5.1, until it is free to be removed.

‘—;,

K. Stud Bolt Th—

/,

‘%@L»
— c .

Fig. 51. — The distributor is secured with nuts 1o stud bofts screwed into the
end of the cylinder head.

if the engine has not been rotated and no overhautl of the distributor has been carried
out, it the distributor in its original position, observing the marks made during removal.
If the distributor is refitted after overhaut work, proceed as foliows:
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Fig. 52. — The engine is at the top dead centre position when the noich in
the crankshaft pulley is opposite the *‘T" mark on the timing point indicator,
but check which cyfinder is at the firing point.

® Set the engine at T.D.C: position. To do this, tum the crankshaft by applying a socket
to the crankshaft pulley bolt, until the notch in the crankshaft pulley (Fig. 5.3) is op-
posite the “T"* mark on the timing scale. To make sure that the correct position has
been obtained, remove the rocker cover and check that bath vaives of No. 1 cylinder
have some clearance. The cylinder head cover must be removed to carry out the
check. Otherwise unscrew the No. 1 spark plug and insert a finger into the plug
hole. The compression can be felt if the correct cylinder is at T.D.C. position.

o Refer to Fig. 53 and turn the distributor drive dog until the two marks are opposile
each other.

Fig. 53 — Tum the distributor shaft on the flange end until the two mating
marks are aligned, before the distributor is fitted into the cylinder head.

® Insert the distributor in this position over the two studs shown in Fig. 5.1 and check
that the mark made in the flange and cylinder head are in alignment. Tighten the
nuts without moving the distributor.

® Re-connect all leads.

¢ Finally check and if necessary adjust the ignition timing point as described in Sec-
tion 5.2. If the distributor has been properly marked and is correctly refitted, there
should be no need to adjust the ignition timing point.
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51.2. ignition Distributor ~— Repairs

Apart from a regular maintenance we do not recommend to carry out any work on the

distributor. The following information will help to cure a irreguiar running of the engine

which you may attribute to the ignition system.

e Ciean the outside and the inside of the distributor cap at regular intervals to re-
move carbon deposits, dust and moisture. Aiso clean the distributor rotor. Use
a petrokmoistened cloth to clean the components. After cleaning check the cap
check the cap and rotor for cracks or so-called “‘tracking’. If present, you will
see very thin black lines between the various metal segments inside the cap
which lead to voltage jumping across, thereby shortening out some of the
current.

® Keep the outside of all HT, cables free of moisture to ensure proper electrical
contact throughout the ignition system. Withdraw the all HT. leads out of their
connections and check and clean the connection ends. Badly corroded H.T.
:ead ends must not be shortened in order to rectify the fault. Always fit new
eads.

5.2. Ignition Timing Point

It is essential that the ignition timing adjusted with a stroboscopic timing light with the
engine running at 800 rpm (1.8 litre) or 750 rpm (2.0 liire) with a tolerance of 100 rpm to
either side. Do not attempt this
procedure unless a tachometer Locking pawi
(revolution counter) is available. Fermale connector
The checking and adjusting of the
ignition timing cannot be described
as straight forward, as an arrange-
ment, consisting of a jumper lead
and a paper clip, must be made
up in order to obtain the correct
value. It is therefore far better to
have the timing point checked in a
workshop. We will, however, in- —
clude the adjustment of the timing
int, if are tempted to do it - - -
%urself.y‘lghue fo!laﬂfi?!%t conditions  Fig- 54. — The paper clip must be inserted inio the
must be obtained before the timing connector in the manner shown.
point can be checked/adjusted:

® The engine must be at operating temperature before the ignition timing can be ad-
justed. Check the idling speed of the engine.

e Switch off all electrical consumers. The cooling fan must not operate.

® The selector lever of an automatic transmission must be in the neutral position, the
steering wheel must be in the straight-ahead position.

® Check at the crankshaft pulley that the notch in the outside edge of the pulley is visi-
ble. If necessary use chalk or a spot of white paint to highlight the notch.

® Connect a stroboscopic timing light in accordance with the instructions of the
manufacturer. ' :

¢ Insert a paper clip from the harness side into the 1 pin connector as shown in Fig.
54. The connector should not be separated. The paper clip is inserted into the ter-
mina! from the opposite side of the locking pawt on the female connector. The paper

clip is necessary to connect the revolution counter. The amangement will then have
the appearance shown in Fig. 55.

Paper clip
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® Connect a revolution counter
(tachometer) suitable for the ig-
nition system in accordance
with the instructions of the
manufacturer- with one of the
terminals to the paper clip. The
rev counter should be of the
type to detect the primary vol-
tage of the ignition system.

® With the timing light connected,

,,,.X start the engine and let it run at

7. idie speed. Check the revoiu-

—s T tion counter to make sure that

G5 o o e sre e e e 2

tained.

® Switch of the ignition and re-
move the waterproof connector
from the ignition timing adjust-
ment connector (brown colour).

The location of the connector is
shown in Figs. 56 and 5.7 for
the two engines/models. Con-
nect the jumper wire with none
end to the brown connector
and with the other end to a
good earth point. By connect-
ing this terminal t0 earth, the
basic ignition tlmmg will.be in-
dicated.

Start the engine and tun it at
idle speed. Aim the flash of the
timing light at the front of the
crankshaft pulley and check
that the timing mark in ques-
tion is in line with the notch in

- the puliey. Both engines have

an ignition timing point of 5°
before top dead centre. There
is, however, no need to adjust
the timing point if the notch on
the crankshaft pulley is be-
tween the 3° and 7° mark on
the timing point indicator.

If the distributur must be ad-
justed. slacken the two secur-
ing nuts and rotate the the
distributor to reset the timing

‘ | 1 '\’. [ ;
— T T T\ \4 Ionmon t»mmg
3 AR, Vac;usvnent
] , ¢ \\Oc/onnector (brown)
ALY

Fig. 56. — Connecting the jumper wire to the ignition
timing adjustment connector on the Space Runner.

Jumper wire

LN
ignition timing ;:
adjustment

connector (brown) e
YAl

T oo

Fig. 57. — Connecting the jumpesr wire to the ignition
timing adjusting connector on the Space Wagon.

point. Tuming the distributor clockwise will advance the timing point, tuming the dis-
tributor anti-clockwise will retard the ignition timing point.

Without moving the distributor tighten the two securing nuts to 1.2 kgm (9 ft.bb.).

Switch off the engine, remove the jumper wire from the ignition timing adjustment
connector and return the connector 10 its original condition.

e Re-slart the engine and re-check the ignition timing point on the pulley. The
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notch in the crankshaft puliey should now be opposite the 10° mark on the ignition
“timing point indicator. The value applies again to both engines/models. Note the fol-
lowing points when adjusting the timing point:
— The ignition timing point is variable within about + 79 even under normal oper-
ation conditions.
— The igntion timing point adjustment on new vehicles is sealed off with sealing

53. Spark Plugs

If spark plugs are removed, make sure that the surrounding area is clean to prevent for-
sign matter from faliing into the plug holes as soon as the plugs are unscrewed. Clean
the plug face with a wire brush and check the electrodes for wear or burns.

Use a feeler gauge to check the electrode gap (see
Fig. 58). Close the gap if necessary, by tapping the
outside electrode with the handle of a screwdriver. 1o
open up a plug gap, insert the blade of a small
screwdriver and bend up the side electrode. Never
bend the centre electrode in order to correct plug
gaps as this will damage the insulator. The spark
plugs listed in Section 50 are fitted originally to the
engine, depending on preference in a particular
country.

Inspect the condition of the insulator tip and the elec-
trodes. Following there are a few examples to interprete
the condition of plugs removed from the engine,

Normal! Plug Face: The colour of the of the insulator
should appear greyish-brown or tan-coloured. The elec-
trodes should be black or sooted. These are signs of a  Fig. 58. — Electrode gaps of
plug which has been used under normal conditions with  spark plugs are checked be-
alternative short and long driving periods. White or yel-  tween the arrows. Set the gap
low deposits mean that the car has been used for long 10 10- 1.1 mm.

periods at high speeds and can be ignored.

Worn Plug Appearance: Insulator tip and electrodes are burnt off. All plugs which
show this condition must be replaced. Always replace the whole set and make sure to
fit the correct plug.

Oiled-up Appearance: Normally this condition is recognised by wet oil deposits which
have been left by excessive ingress of oil into the combustion chamber (worn piston
rings or pistons, inlet valves or valve guides, wom bearings, etc.). Hotter plugs are nor-
mally able to overcomie the fault, but in serious cases an overhaul of the engine is
necessary.

Burnt or Overheated Appearance: Bumt or overheated piugs can normally be recog-
nised by their electrodes being coloured white or being burnt, or by the presence of

blisters on the insulator or the electrodes. Electrodes may also be burnt off. Faults can
be traced to the cooling system or improper ignition timing.

5.4 ignition Coil
Any checks on the coil should be carried out by a Mitsubishi dealer.
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5. CLUTCH

6.0. TechnicalData
TYPO. . o e e e Singlediscwithdiaphragmspring
Operation: ....... .. .. it e Hydraulicoperation
Freeplayatclutchpedak: ................ ... .. ..iiiaan. 6-13mm(0.24-051in.)
Clutchpedalheight: ..............cccoiiiiiiiiina s, 195-200mm(768-787in.)
ClutchLiningDimensions: :
Outerdiameter—1800C.C.: .......c.ivitiiniininniinnnrennnanns 2000mm(78in.)
200000 . oo 215mm(85in.)
Innerdiameter—-1800€C.: . ..... ... ... il e 130mm(S.1in.)
—2000C0C.0 ... i i i e 140mm(55in.)
Clutchreleasecylinderdiameter: ............ ...ttt R 2064mm
Clutchmastercylinderdiameter: . ............. ... i, 1587mm

The dry singie plate clutch is of the diaphragm spring type for all engines covered in
this Workshop Manual. The operation of the clutch is by means of a hydraulic system
with clutch master and release cylinders.

The clutch is balanced as an assembly during manufacture and it is essential that all
parts are refitted in their original positions to retain the balance. it should be noted that
a clutch unit (and driven plate) of different diameter is used for the 1800 c.c. engine and
the two 2000 c.c. engines covered in this manual.

6.1. Clutch — Removal

Refer 10 the section on the transmission and follow those instructions to remove the

unit. If the engine or transmission is removed for any other reason, always unscrew the

clutch to check it over. Remove the clutch as follows: _

& Mark the clutch cover and the ftywheel face to ensure correct re-assembly. This is
carried out with a centre punch. Mark two punch dots at opposite points in flywheel
and clutch cover.

e Remove the bolts carefully, a little at a time until the spring pressure is releassd and
take off the clutch cover and the driven plate. Do not allow grease or il to get on the
liningfaeesototherpans.lfnecessary.theﬂywheelcanaboberemovedﬂomthe
engine.

® Iimmediately clean the inside face of the fiywheel with a clean cloth and check the
fiywheel friction face. If the clutch linings are worn down to the rivet heads, there is
the danger that the rivets have left grooves in the friction face.

6.2. Clutch — Installation

To install the clutch, the use of an alignment mandrel or a spare main drive shaft is
necessary. Clutch alignment mandrel sets can be hired from tool hire companies and
one of the mandrels will fit your clutch. Note that the long end of the clutch disc hub
must face towards tha rear, away from the flywhee!.

if the flywhee! has been removed, refit it to the crankshaft flange. Counterhold the
fiywhee! by inserting a screwdriver into the teeth of the starter motor ring gear and even-
ly tighten the flywheel bolts to the torque setting given in Section 16. Before inserting
the driven plate, have a last look to make sure that no foreign matter remains in the
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flywheel. When refitting the original clutch align the punch mark in the fiywheel and the
clutch cover and install the six boits. Tighten the cluich securing bolts in a diagonal pat-
tern 10 a torque reading of 15 - 2.2 kgm (11 - 15 ft.lb)).

63. Inspection of Parts

The parts must not be washed in solvent. Dirt should be removed with a stiff brush and
an air line. Oily and greasy surfaces, except the friction surfaces, may be wiped down
with a cloth moistened with fuel or suitable solvent.

The driven plate must be renewed if it is mechanicalty damaged, the linings excessively
worn or if the linings are contaminated with oil or grease. Check that the damper
springs are secure and that the splines on the hub are not worn so that they allow side
clearance.

The driven plate should be mounted on a mandrel between a lathe and the run-out
checked by applying a dial gauge at the outer edge as shown in Fig. 6.1. Rotate the
disc slowly and read off the deflection of the dial gauge. The run-out should not exceed
05 mm (002 in.).

Fig. 6.1. — Checking the driven plate for run-out with a dial gauge between the centres of a
iathe on the ieft. The R.H. view shows the measurement of the clutch lining thickness.

Replace if any of the faults are found. Check the fit of the splines to the gearbox input
shaft. At the outer edge of the disc the backlash on the splines must not exceed 0.4
mm (0016 in.).

Using a depth gauge, measure the distance from the clutch lining surface 1o the rivet
heads on both sides of the driven plate. If this dimension is less than 03 mm (0012 in.),
replace the disc. The disc should aiso be replaced if this min. dimension is nearly
reached. :

Inspect the ends of the diaphragm spring for' wear. If excessive, the compilete cover as-
sembly will have to be replaced. The height of the ends of the diaphragm spring must
all be at the same level. If necessary, the ends can be bent (carefully) by using a strip
of steel with a slit in the end to take the spring thickness. s

6.4. Clutch Adjustments
The clutch pedal height can be adjusted. if the cluich pedal height is outside the dimen-

91



sions given in Section 6.0, adjust as described below.

64.1. Adjusting the Clutch Pedal Height and Clearance

If the pedal height is not within the dimensions given in Section 6.0, carry out the adjust-
ments described below. The measurement is only necessary if a new cluich master

cylinder has been fitted.
® Measure the clutch pedal

6.5.

height “A” in Fig. 6.2 be-
tween the pedal rubber and
the floor board. If the di-
mension is outside the
values given, slacken the
stop bolt locknut at the up-
per end of the clutch pedal
and turn the bolt until the
correct height is obtained. If
the pedal height is too low,
slacken the locknut of the

master cylinder push rod (2)

in Fig. 63 and rotate the  Fig g2 — Measure the clutch pedal height (A) and the
push rod (1) to raise the cluich pedal free play (B) at the positions shown,

clutch pedal. Then use the

stop bolt to adjust 1o the value given. The pedal free play must now be checked and

if necessary adjusted.

Grip the clutch pedal between
thumb and forefinger and move
it as shown by “B" in Fig. 6.2.
This play represents the free
clearance at the master
cylinder push rod which shouid
be between 1 and 3 mm (0.04 -
012 in.). If no clearance can be
felt, tighten the clutch pedal
stop bolt until it just contacts
the pedat stop and tighten the
locknut.

Rotate the push rod (Fig. 6.3)
until the clearance of 1 to 3
mm is obtained when the push

“ rod is moved in and out. Tight-
* en the locknut. Care must be

Fig. 63 — Adjusting the clutch pedal height and the
clutch pedal free piay on the master cyfinder push rod.

taken not to screw the push rod too far into the cylinder.

After completing the adjustment, move the clutch pedal up and down as shown by
“B" in Fig. 6.2. There should now be a free play of 6 - 13 mm (0.24 - 05 in.) before
the push rod can be feit to push against the master cylinder piston.

Hydraulic Clutch Control

650. CLUTCH MASTER CYLINDER

Fig. 64 shows the arrangement of the clutch master cylinder together with the hydraulic
pipe and hose. The illustration shows the layout of an earlier Space Wagon modet, but
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Fig. 6.4. — View of the component parts for the hydraulic clutch control.

1 Spiit pin 9 Hose clamp

2 Washer 10 Clutch hydraulic hose
3 Clevis pin 11 Clutch master cylinder
4 Banjo bolt 12 Gasket

5 Securing nut 13 Connecting hose

6 Clutch hydraulic pipe 14 Reservoir bracket

7 Union nut 15 Fluid reservoir

8 Spring plate

apart from some changes in the shape of some of the pipes, hoses, etc., the general ar-
rangement remains the same, apart from the differences for L.H. and R.H. drive
models. A major difference is perhaps the connection of the fluid hose at the upper end
which is now connected by means of a union nut to the pipe and secured in similar
manner as the lower end. A further fluid pipe connects the upper end of the fluid hose
directly with the master cylinder. Both ends are secured with union nuts; metal clamps
secure the pipe in position. The foliowing operations are carried out by referring to the
illustration.

Removal and Installation:
@ Jack up the front end of the vehicle and push a bleeder hose over the bleeder
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screw of the clutch slave cylinder. Insert the other end of the hose into a jar. Open
the bleeder screw and ask a helper to operate the clutch pedal until the clutch sys-
tem is drained of fiuid.

& Remove the splint pin (1) from the master cylinder push rod clevis pin (3), remove
the washer (2) and withdraw the clevis pin.

o Remove the air cleaner element and the air cleaner housing.

® Unscrew the union nut connecting the metal pipe to the side of the‘master cylinder
and carefully pull out the pipe.

® Unscrew the cylinder from its mounting. Remove the cylinder, taking care that no
brake fluid is allow to drip onto painted areas of the vehicle.

The installation is a reversal of the removal procedure. Lubricate the chutch pedal clevis
pin with chassis grease. Tighten the master cylinder securing nuts to 1.0 - 15 kgm (7 -
11 ft.Ib.). The union nuts are tightened to 13 - 1.7 kgm (9 - 12 ft.Ib.). Finally fill the system
with fresh brake fluid and bleed the system as described in Section 65.2.

Cylinder Overhaul: Clamp the cylinder into a vice, with the opening towards the top,
and push the push rod towards the inside until the snap ring (1) in Fig. 65 can be re-
moved from the cylinder bore. Remove the push rod and extract the piston out of the
cylinder bore.

=

5 0.5-0.7kgm

Fig. 65. — Exploded view of the cluich master cylinder.

1 Snap ring 4 Fluid hose connector
2 Damper and push rod § Connector clamp
3 Piston assembly 6 Master cylinder

Using the fingers only, remove the piston cup from the piston. Mark the hose connector
for the fluid reservoir in suitable manner in relation to the cylinder body, slacken the
clamp and withdraw the connector. if the reservoir is to be replaced, disconnect the
hose.

Thoroughly clean all parts in brake fiuid or while spirits and check for wear. If piston or
cylinder bore show signs of seizure or other damage, fit a new cylinder.

Coat a new piston cup with brake fluid and, using the fingers only, fit the cup to the
piston. The sealing lip must be facing towards the inside.

Push the piston carefully into the piston bore without damaging the edge of the sealing
lip. Use the push rod to push the piston fully in and secure the piston with the retaining
snap ring. Make sure the ring enteres the groove fully.

Fit the rubber boot to the cylinder end. Fit the connector for the reservoir, align the
marks made before removal and tighten the clamp.
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65.1. CLUTCH SLAVE CYLINDER

Removal and Installation: Jack up the front end of the vehicle and place chassis
stands in position. Push a bleeder hose over the slave cylinder bleeder screw and insert
the other end of the hose into a jar.

Open the bleeder screw and ask a helper to operate the clutch pedal until all fluid con-
tained in the system has been ejected.

Disconnect the fluid pipe from the slave cylinder, unscrew the two securing bolts and
take the cylinder away from the transmission.

The installation of the cylinder is a reversal of the removal procedure. Fill the system
with fresh brake fluid and bleed of air as described in the next section.

Pipes and Fluid Hose, Replacement

If any of the pipes or the hose between the lower pipe and the upper pipe must be
replaced, unscrew the union nut at the ends and take out the pipe, releasing it from the
metal clamps where necessary. The hose is held in position by a spring plate on both
ends. Knock out the plates with a screwdriver and withdraw them with a pair of piiers,
as soon as they are free.

When refitting the hose, make sure that the spring plate enters the groove of the hose
connection. Tighten the union nuts (15 kgm/t1 ft.Ib.) without twisting the hose.

Atter the completed installation check the operation of the clutch with the engine run-
ning. Grating noises indicate a malfunction of the clutch assembly.

Cylinder Overhaul: No problems should be encountered to overhaul the slave
cylinder. Shake out the piston after removal of the dust cap. Clean and check all parts
as described for the master cylinder. Either replace the cylinder or assemble with new

parts.

65.2. BLEEDING THE CLUTCH SYSTEM

The system must be bled of air if fluid lines have been disconnected or parts of the sys-
tem have been removed. Proceed as follows:

Fig. 6.6. — The location of the bleeder screw on the clulch slave cylinder.

e Fill the fluid reservoir to the comrect level and jack up the front end of the vehicle (ve-
" hicle on chassis stands).
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o Remove the dust cap from the slave cylinder bleed screw, push a bleeder hose over
the screw and insert the other end of the hose into a glass jar, filled partialty with
brake fluid. i

@ Ask a heiper to operate the clutch pedal with slow and even strokes and open the -
bleeder screw (Fig. 66) a little, when the pedal is being held on the floor. Close the
bleeder screw.

® Repeat this pumping operation, urtil the fluid flowing into the glass jar is free of air
bubbles.

@ During the bleeding operation keep the fluid level in the reservoir to its max. mark
by continuously adding fresh brake fluid. A reservoir allowed {0 run empty wili re-
quire a re-start with the bleeding process.

® Finally top-up the reservoir once more and remove the bleeding hose. Fit the dust
cap.

7. MANUAL TRANSMISSIONS

7.0. Technicat Data
Type: — With petrol engine:  ........... 5-speed transmission F5M22 with cable gear-
change mechanism.
Type — With dieset engine: ............ 5-speed transmission FSM31 with cable gear-
change mechanism
Gear Ratios:
. F5M22 F5M31

st speed - 3454:1 3250:1

2nd speed 1947 : 1 1833 : 1

3rd speed 1285: 1 1271 :1

4th speed 0839:1 0888 : 1

5th speed 0.756: 1 06561:1

Reverse: 3083: 1 3166 : 1
Lubrication Oil:

Filling capacity:

FEM22 transmiISSION: . . ... vttt eie i 1.8 litres (3.2 imp. pts.)
FEMB1 transmissioN: . . ... ... veit it it ia i 23 litres (4.0 Imp. pts.)

Final Drive Ratios:
POl MOGeIS: .. ... . o it 4591 :1
Dieselmodel: . ...... ... . .ttt e 4913 :1

A five-speed transmission of the type given above is fitted. Models with petrol engine
designate that the same transmission is fitted to the Space Runner and the Space
Wagon. The gearchange mechanism is cable-operated on all models.

74, Transmission — Removal and Installation

Fig. 7.1 shows details of some of the parts that must be disconnected or removed to
take out the five-speed transmission. Details for the removal of the front suspension
parts which must be removed to take out the drive shafts are either shown in the “Drive
Shaft” or “Front Suspension’’ sections and should be referred to when required. The
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spring struts must be disconnected from the steering knuckles in order to withdraw the
drive shafts from the inside of the transmission. The parts to be removed and details for
the transmission mounting are shown in Fig. 7.2. The clutch system should be drained
in order to avoid clutch fluid dripping on the working area.

Proceed as follows, noting that a trolley jack is required to lower the transmission {o the
ground. You will also need a piece of wire to tie the clutch siave cylinder to the chassis,
a further wire sling to tie the drive shafts to the suspension struts, a puller to separate
the track rod ball joints and the suspension arm ball joints, a hoist or hand crane to lift
the engine out of the transmission mountings, if the transmission of a petrol-engined
model is removed (the mobile jack will be enough to lift up the diesel engine) and a tyre
lever or similar to pry the drive shafts out of the transmission.

First disconnect and/or remove the

parts shown in Fig. 7.1:

® Disconnect the battery.

® Remove the air cleaner to facili-
tate access to some of the
parts. By checking the layout
you will quickly establish which
parts must be removed.

e Disconnect the gearchange ca-
ble assembly (1) from the trans-
mission (see Section 7.3).

® Withdraw the connector plug
(2) from the reversing light
switch.

® Unscrew the knurled nut secur-  Fig. 73 — A petrol e;‘%ine can be lifted out of the en-
h ) . . ginetransmission mountings in the manner shown. The
g}g (t;)e 1o the t?a"r‘\:tr?\.i'sg{x ac;\ad device isust:: special bracket, but a similar amangement
withdraw the cable. can be ’

® Remove the starter motor (4) without disconnecting the leads. Place the starter mo-
tor somewhere in the engine compartment, from where it cannot fall down.

® Remove the upper bolts (5) between engine and transmission.

® Remove the transmission
mounting bolt (6) after unscrew-
ing the nut and removing the
washer. Note the following
points:

— If a transmission with petrol
engine is being removed,
lift the engine out of the
mountings. Fig. 7.3 shows
how this is carried out in a
workshop. From the illustra-
tion you will see that a
chain is aftached to the lift-

Fig. 74. — A diesel engine can be jacked up as shown. ing bracket. If a similar

Piace the jack head under the transmission as shown. device cannot be made-up,

lift the engine with a hoist

or hand crane, until the mountings are just under tension and then remove the
transmission mounting boit.

— {f a transmission with a diese! engine is removed, place a mobile jack under-
neath the transmission, as shown in Fig. 74 (wooden board between jack head
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and transmission) and jack up the transmission until the hwnﬁng is free of load
and the boit can be removed.
e Completely unscrew the transmission mounting bracket.

The next operations are carried out from underneath the vehicle, i.e. the front of the ve-
hicie must be placed on chassis stands. Refer to Fig. 7.2. Refer to sections “Drive
Shafts” and “‘Front Suspension’ for details of the removal of the drive shafts and parts
of the front suspension.

® Remove the nut securing the track rod ball joint to the steering knuckle lever (8) and
separate the track rod ball joint with a suitabie pulier as shown in Fig. 75. 1o prevent
accidents, use a piece of cord and attach the puller 1o the front suspension. This will
prevent it from “flying off’* when the ball joint stud “‘pops’’ out.

@ Disconnect the stabiliser bar
from the lower suspension arm
9).

@ Disconnect the lower suspen-
sion arm ball joint (10) from the
steering knuckle (section “Front
Suspension'’).

® Remowe the undercover (11) on
the R.H. side.

@ Drain the transmission oit (Sec-
tion 74).

® Remove the drive shafts from
the transmission (section Fo 75 — Sopand ok od Ball ot Now
“Drive Shafts''). Use a piece of 9. /2 —: ng a . e
wire and tie both shafts to the cord which is used ﬂr a safety measure,

/ front spring struts to keep
them in horizontal position
and at the same time out of
the way. Fig. 76 shows how
this should be done.

@ Unscrew the bolt securing
the fluid pipe bracket and
unscrew the clutch release
cylinder from the transmis-
sion. There is no need to
disconnect the fluid pipe,
but a piece of wire should
be used to tie up the

cylinder to some part of the
ungerbody. Do nat allow the
Fig. 76. — The removed drive shafts must be tied up to cylmt?ertohangdownon
keep in a horizontal position after they have been removed the pipe.
from the transmission. ® If a petrol engine is fitted,

remove the centre engine

carrier (15). Make sure that the engineftransmission assembly is still well supported
by the hoist/hand crane or whatever has been used.

e Remove the metal cover (16) covering the bottom of the clutch housing (16).

® Place a jack undemeath the transmission (if not already there) and lift up the jack
until the transmission is well supported. Remove the bolts between engine and
transmission at the bottom.

@ Push the transmission away from the engine, still “balanced"’ on the jack until it
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is clear of the engine. Take care nat to allow the weight of the transmission to rest
on the clutch drive shaft. This may either damage the clutch driven piate (or clutch)
or could even bend the clutch drive shaft.

® Lower the transmission as far as possible and withdraw it from under the vehicle.

The installation of the transmission is a reversal of the removal procedure. Refer to Figs.
7.1 and 7.2 for the important tightening torques, to be observed during the installation.
Refer to the “Front Suspension” and “Drive Shafts” section to refit the disconnected
parts. Refill the transmission with oil after installation. Section 7.0 gives the filling ca-
pacity. .

Fig. 7.7. — Exploded view of the gearchange mechanism. Remove the items in the numbered order.

1 Air cleaner etement 7 Nut
2 Air cleaner cover 8 Clip
3 Side cover 9 Gearchange cable
4 Gearchange lever knob 10 Gear selector cable

5 Floor console switch panel 11 Gearchange fever assembly
6 Filoor console assembly

7.2. Transmission Overhaul

As special tools are necessary to overhaul the transmission, and aiso the differential, we
do not intent to describe the dismantling and assembling of the unit. If faults are ex-
perienced with the transmission or the final drive we recommend to fit an exchange unit
or have the original assembly overhauled at your dealer who may have the necessary
special tools to assemble and adjust the transmission, but you may find that in most
cases and exchange transmission will be recommended. Sometimes it may be possible
to obtain a second-hand transmission, but make sure that a transmission with the type
identification given in Section 70 is used to retain the final drive ratio. The same trans-
mission is used in the Space Runner and the Space Wagon with petrol engine.
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73. Gearchange Control

All models have a cable-operated gearchange system. The component parts of the ca-

ble selector mechanism are shown in Fig. 7.7. Removal and installation can be carried

out by referring to this illustration, but it should be noted that the floor console side

covers, the floor console and other parts shown in the illustration must be removed in

order 1o gain access to the cable connections.

¢ Remove the air cleaner element (1) and the air cleaner cover (2).

® Unscrew the side covers (3).

® Unscrew the gearchange lever knob (4).

® Remove the switch panel (5). A blunt instrument, if possible plastic, should be used

to prise the panel out of position.

Remove the floor console box (6). Screws are situated at the front and the rear.

Remove the nuts (7) securing the gearchange cable assembly to its support.

Remove the split pins securing the cables at the gearlever bracket assembly and at

the transmission. Take off the washers, where fitted.

® Remove the securing clips (8) at both cable ends.

e Slacken the cable adjusters and detach the cables from the gearlever assembly and
the gear select lever and the gear lever at the transmission.

The refitting of the select cable and the gearchange cable is carried out in reverse ord-

er, but the cables must be adjusted, as you go along.

Nqual position

Fig. 78. — Connection of the gear select and gearchange cables on the

transmission.
1 Gear selector cable 3 Gearchange lever
2 Gear selector lever 4 Gearchange cable

Gear Selector Cable. With the cable attached, move the gearchange lever (3) in Fig.
78 at the transmission end of the cable to the “neutral” position. This will set the gear
select lever in the “neutral’’ position.

inside the vehicle, place the gearchange lever “B" in Fig. 79 into the “neutral” position.
Use the adjuster on the cable (11) and lengthen or shorten the cable until it can be en-
gaged without tension over the spigot of the gear lever (B) in Fig. 79. Re-connect the
cable with the split pin, but note that the flanged side of the resin bush must be facing
towards the lever (B). :

Gearchange Cable: Place the gear selector lever (2) in Fig. 78 into the neutral position
and move the tever (3) downwards 1o bring it into the 4th speed position. If the lever is
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Fig. 79. — Move the lever “B" into the position shown before connecting
the gear selector cable. Tum the adjuster to make the cable end fit over the
spigot.

difficult to move, ask a helper 10 depress the cluich pedal.

In the passenger compartment move the gearchange lever towards the 4th gear posi-
tion until the lever comes into contact with the stopper.

Use the adjuster to bring the end of the cable (10) in in Fig. 7.7 in fine with the shift
lever, until the cable end can be connected to the lever spigot without tension.

Adjust the length of the cable (10) so that the clearance between the change lever and
the stopper is equal for the 3rd and 4th speed positions. Check that the lever can move
easily in all directions.

Fit the cable end over the bottom end of the gearchange lever, with the flanged part of
the resin bush on the outside. Secure the cable with the split pin.

Refit the remaining parts in reverse order to the removal procedure. Engage all gears
during a road test to check for correct adjustment. Also check the reverse gear for
proper engagement.

74. Transmission Oil Level and Oil Change

The oil level in the transmission must be checked from underneath the vehicle. The
same applies when you want to change the transmission oil. Note that SAE 75W-85W
hypoid gearoil is used in the trans- i
mission.

To check the oil level, place the
front end of the vehicle on secure
chassis stands and unscrew the .
plug (1) in Fig. 7.10 out of the side
of the transmission. Insert the fore-
finger into the plug hole and try to
reach the oil. If oil is missing, use
a gun filled with the specified oil
and top-up until the oil just runs
out of the plug hole. Refit the filler
plug, first checking the condition of
the sealing washer, and tighten to

30- 35 kgm (22 - 25 ftlb). Fig. 7.10. The location of the oil fillerfoil level check plug
To change the transmission oi, un- (1) and the oil drain plug (2). i :
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screw the drain plug at the bottom of the transmission but note the following points:
@ Drive the vehicle for a few miles to warm up the transmission oil. Be careful when
the drain plug is removed, as the oil could be more hot than expected.

@ Unscrew the ol filler/oil level check plug before the oit drain plug is removed. This
will allow air into the transmission, thereby speeding-up the draining of the oil.
Clean the drain plug, check the sealing washer (replace if necessary) and refit the plug.
Tighten to 30 - 35 kgm (21 - 25 f.b.). Refill the transmission through the filler hole with

the correct oil. Refer to Section 7.0 for filling capacity of the transmission.

8. AUTOMATIC TRANSMISSION

8.0. Technical Data
5772 F4A22
Gear Ratios:
st Speed: . ... et 2846: 1
b4y To =0T 1581: 1
Brd SPEea: ... ... e i, 1000 : 1
T TE=T 0 o 0585 1
REVEISE SPEOA: . . . .o ittt e e 2176: 1
Ol CaPACIY: ... v it iiiiiii i i 6.1 litres (10.8 lmn pls
Recommended fluid: ........... ..ottt
Final drive ratio: . .. ... U 4 350 1
Engine stall speed ........................................... 1800 - 2800 rpm

The automatic transmlsslon is a complicated piece of equipment. Any dismantling o
repairs should be entrusted to specialist who has the necessary and

tools required to overhaul the transmission. Only the operations described on the foliow-
ing pages should be carried out. Any major fault on the transmission can be rectified
by fitting an exchange unit.

8.1. Fiuld Level

inspection and
Fluid Change

¢ Drive the vehicle on a level
surface and apply the
handbrake and change the
gear selector fever into posi-
tion “P".

® Clean the area around the
entry of the fluid dipstick
and then start the engine.
Allow the engine to run at

Fig. 81. — The drain plug at the lower part of the oil sump. idle speed until operating

A second plug is in the differential case. temperature is obtained. If
the engine is already hot,
ignore this step.

® Move the gear selector lever through alt gear positions to fill the torque converter
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and hydraulic circuit with fluid, finally placing the lever into the “N"* (neutral) position.

e Remove the fluid level dipstick (Fig. 8.2) and check the indication. As the transmis-
sion fluid is hot, the fluid must be seen between the two lines where “HOT" is
marked in the middie. If this is not the case, add Dexron or Dexron Il fluid (both are
suitable) through the filler tube. Never drive the vehicle with a low fluid level as air
could enter he system, affecting the fluid pressure and causes all other sorts of

Xi{j i\
i

Fig. 8.2. — Checking the transmission fluid level.

As a quick check (for example before driving off on a fairly long journey) it is possible '
to check the fluid level on a cold transmission. In this case the fluid must be seen be-
tween the lines with the “COLD"' in the middle.

The fluid should be hat before it is drained from the automatic transmission. {f the trans-
mission is cold, give the vehicle a short run to warm it up. it is a good practice to re-
move the transmission oil pan to clean it out and to replace the filter. Proceed as
follows:

e Jack up the front end of the vehicle and place a suitable container underneath the

transmission.

e Remove the two drain plugs from the automatic transmission. One is located at the
lower part of the differential assembly and the other one in the oil sump. (Fig. 9.1).
Drain the fluid into the container. Immediately clean the plugs and screw back in po-
sition. The tightening torque is 3.0 - 35 kgm (22 - 25 ft.ib.).

@ Fill the transmission with Dexyon or Dexron Il automatic transmission fluid. The total
capacity is 6.1 litres (108 Imp. pints), but it should be noted that some of the fluid re-
mains inside the transmission and that a lot less may be needed {approx. 45 litres
will drain). :

® With the vehicle on a flat level surface, start the engine and allow to idle. Move the
selector lever from “P" to “L’ and then to “N’’ and stop the engine. Re<check the
oil level. Depending on the temperature of the transmission fluid it should be be-
tween the “COLD" or the “HOT"’ range. Insert the fluid dipstick fully to prevent entry
-of dint.

8.2 Gearchange Cable Adjustment

if the starter motor can be operated in positions “P" and “N” this is usually an indica-
tion that the cable is properly adjusted. Otherwise check the adjustment as follows and
carry out corrections as required.
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Slacken the nut (3) in Fig. 83 and pull the cable in the direction of the arrow.
Hold the cable under tension and tighten the nut to 1.0 - 1.4 kgm (7 - 10 ft.ib.).

Check that the selector lever is in position “N’". Change the selector lever through
the gear range. The selector lever positions must correspond to the positions of the
tever (1) on the transmission.

Z{/% “Adjusting nut
27
. cn 7 A

Fig. 83. — Details for the adjustment of the gearchange cable

83. Automatic Transmission — Removal and Installation

Fig. 85 shows a view of the automatic transmission, with some of the parts that must
be removed or disconnected. Sections “‘Drive Shafts” and “Front Suspension” refer in
detail to the removal of the two drive shafts from the transmission and the lower suspen-
sion arms which must be disconnected from the steering knuckies in order to remove
the drive shafts. Fig. 7.2 shows the parts to be disconnected and/or removed from un-
derneath the vehicle on manual transmission models. On a vehicle with automatic
transmission you will find that, with the exception of the torque converter drive plate,
identical parts are used. Proceed as follows with the removal:

Disconnect the battery cable.

Remove the air cleaner to gain access to the various parts.

Disconnect the gearchange control cable (1) from the the lever (also see Fig. 83),
take out the cable retainer and push the cable away from the transmission.
Disconnect the oil cooler hoses from the transmission. Plug the hoses and the
transmission to prevent dirt, etc. from entering. Some fluid may run out and
should be collected.

Remove the screw (3) and then connect the various connector plugs. These are for
the pulse generator (4), the oil temperature sensor (5), and the kick-down servo
switch (6). Also in this vicinity disconnect the plugs from the inhibitor switch (7) and
the solenoid valve (8).

Disconnect the speedometer cable (knurled nut) and withdraw the cable out of the
transmission. Protect the cable end against contamination.

Disconnect the starter motor wiring and remove the bolts securing the upper portion
of the transmission 10 the engine. One of the bolts secures an earth cable. Reme
ber which one it is. The starter motor (10) can aiso be removed. ‘

Remove the bolt (11) securing the transmission mounting to the mounting bracket.
The engine must be lifted up to take the load of the mounting. Refer to the removal
of the manual transmission for some tips how this can be achieved. Remove the
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bolts (12) and then unscrew the mounting bracket (13).
® Remove the bolts between engine and transmission (14) from above.

The next operations are carried out from underneath the vehicle, i.e. the front of the ve-
hicle must be placed on chassis stands. Refer to Fig. 7.2. Refer to sections *‘Drive
Shafts”" and “Front Suspension™ for details of the removal of the drive shafts and parts
of the {ront suspension.

& Remove the nut securing the track rod ball joint to the steering knuckle lever (8) and
separate the track rod ball joint with a suitable puller as shown in Fig. 75. To prevent
accidents, use a piece of cord and attach the puller to the front suspension. This will
prevent it from *‘flying oft"” when the ball joint stud "'pops’’ out.

® Disconnect the stabiliser bar from the lower suspension arm (8). .

o Disconnect the lower suspension arm ball joint (10) from the steering knuckle (sec-
tion '‘Front Suspension”).

e Remove the undercover (11) on the R.H. side.

@ Drain the transmission oil (Section 8.2).

® Remove the drive shafts from the transmission (section “Drive Shafts™). Use a piece
of wire and tie both shalts o the front spring struls to keep them in horizontal posi-
tion and at the same time out of the way. Fig. 76 shows how this should be done.

® Remove the centre engine carrier (15). Make sure that the enginefransmission as-
sembly is still well supporied by the hoist/hand crane or whalever has been used.

e Remove the metal cover (16) covering the bottom of the converter housing. This will
expose the torque converter and the drive plate. Remove the three bolts securing
the converter to the drive plate. Turn the crankshaft at the crankshaft puliey bolt with
a socket until each bott appears in the opening, as shown in Fig. 85 and remove the
boit. Push the torque converter away from the engine to prevent it from sticking to
the engine.

® Support the lower part of the
transmission and remove the
remaining bolts securing the
transmission to the engine. Use
a piece of hardwood between
jack head and transmission to
prevent damage to the trans-
mission oil sump.

¢ Slide the transmission assem:
bly to the right and then lower
it to remove from the vehicle.

The instaliation is the transmis-

sion is a reversal of the removal

procedure. To prevent damaging

the transmission oil seals, the

Fig. 85 — Removal of the torque converter from the torque converter mus.t pe con-
drive plate. nected to the transmission first

and then to the engine.

‘Check the hose clips for the fluid hoses. Also make sure that the hose ends have not
been cut by the old clips. Replace hoses if necessary.

Refill the transmission with the correct fiuid as described beiow, noting that dbout 1.5
litres will have remained in the transmission.

Adjust the gearchange cable 1o take up any free play. Ensure that the inhibitor switch
wiring is not in contact with the transmission mounting bracket.

Check that the engine will not start with the selector lever in any position other than

108




“N" or “P"’ Take the vehicle on a road test and check the up and down changing of
all gears, kick-down operation, etc.

8.4. Automatic Transmission — Tightening Torques

Transmissiontoenginebolts: ............. ... ... ..o See Fig. 84
Transmission Mounting Bolts: . . . .. e See Fig. 84
Statermotorbolts: ...............cciiiiiiiiii... 2.2 -3.2 kgm (16 - 23 R.Ib.)
Bell housing cover to transmissionbolts: ................... 1.0 - 1.2 kgm (77 - 9 ft.b))
Torque convertertodriveplate: .......................... 46 - 53 kgm (34 - 38 ft.Ib.)
Front suspensionpans: .............................. Refer to “‘Front Suspension”

9. FRONT DRIVE SHAFTS/WHEEL BEARINGS

9.0. Technical Data
Drive Shat Length: 1800 c.c. 2000 ce.

RM.shalt: ....................... 368 mm (1449in.) 367 mm (14.45 in.)

L.H. shaft: 708 mm (2787 in.) 707 mm (2783 in.)
Drive Shaft Joints:

Outerjoints: ........ ... ... i, Rzeppa or Birfield joints

Innerjoints: . ... ... Tripod joints
Drive Shaft Boot Refit Length:

Distance between boat bands:

All models, bothshafts: .. ........... P 82 + 3mm (323 + 0.121in.)

Wheel Bearings:
PO e Taper roller bearings
Dimensions (O.D.xILD): ............................... 80-40 mm (315 - 1.57 in.;
Hubaxialplay: ......... .. .. ... .. . . . 0.2 mm (0.008 in.
9.1. Drive Shafts — Removal and Installation

Note that different drive shafts are used in the various Mitsubishi Space Runner and
Space Wagon models. Rzeppa or Birfield joints can be used on the outside: on the in-
ner ends of ali models tripod joints are used. Always ensurs o fit the correct shaf, if
replacements are necessary. Quote the engine size, model and Chassis No.

® Remove the centre cap from the wheel hub, remove the shaft nut split pin and
slacken the shaft nut by a few turns before the vehicie is jacked up.

® Jack up the front end of the vehicle, remove the whesls and support the vehicie on
stands. Remove the undercover.
® Fully unscrew the drive shaft nut and remove the washer.

® Unscrew the nut securing the suspension arm bal joint o the steering knuckle and
separate the ball joint connection with a suitable puller, as shown in Fig. 9.1. Note
that the puller is attached with a piece of cord to the front suspension to prevent if
from “flying” away when the ball joint is free.

@ Disconnect the track rod ball joint from the steering lever, using a suitable extractor
(see Fig. 75), after removing the split pin and the nut.

® Drain the transmission oil.
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Fig. 9.1. — Separating the suspension ball joint from the botiom of the
spring strut. Attach the pulier with a piece of cord to prevent accidents.

® insert the wheel nut wrench
supplied with the vehicle or a
similar lever between the trans-
mission and the case of the in-
ner CV. joint as shown in Fig.
9.2 (not more than 7 mm/0.28
in.) and with a short push
against the lever, towards the
transmission, disengage the
drive shaft. Do not pull the hub

assembly outwards to prevent

possible deformation of the cir-

clip in the joint. Take extra care - - -
with this type of drive shatt joint Fig. 9.2. — Removal of a drive shaft from the transmis-

sion, Take care not to damage the oil seal (1) by insert-
ing the lever too far into the gap.

1 Oil seal 2 CVjoint 3 Lever

(easily damaged).

@ Attach the puller shown in Fig.
93, to two studs of the wheel

hub and withdraw the
wheel hub by tightening
the centre spindle, ie.
push the drive shaft to-
wards the inside. Take
care that the inner end of
the shaft cannot find any-
thing solid as it is pushed
out. The hub must be
held against rotation dur-
ing the removal operation.

e Withdraw the shaft
towards the inside from

- - the swivel joint and re-
Fig. 92 — Removal of a wheel hub with the special puller. move from the suspen-

sion.

NOTYE: Do not remove the drive shéft with a hammer or a drift.
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Check the drive shaft boats for damage or deterioration. Check the ball joint for exces-
sive play and the splines for wear or damage.

The rubber boots can be replaced, if necessary, but we recommend to have this carried
out at a Mitsubishi dealer, although the operation is fairly simple. If the boot of the inner
joint has been replaced, set the length of the boot as specified in Section 90, measured
as shown in Fig. 9.4, before securing the retaining clamps.

1 Nut
2 Washer
3 Wheel hub

Fig. 8.4. — Measure the boot length as shown on the left. Refer lo Section 8.0 for the length to be
obtained. The R.H. view shows the correct fitting of the washer.

The instaliation of the drive shaft is a reversal of the removal procedure. Tighten the
parts on the lower suspension arm, stabiliser, track rod ball joint, etc. to the correct tor-
que settings.

The washer (2) in Fig. 9.4 behind the drive shaft nut must face with the curved part
towards the outside, as shown in the illustration. Tighten the nut provisionally and finally
tighten to 20 - 26 kgm (145 -188 ft.Ib.) when the wheels are back on the ground. Use a
new split pin to secure the nut. As the torque of 26 kgm (188 ft.Ib.) must not be exceed-
ed, tighten the nut to the lower value and try to insert the split pin. If the holes are not
in line, tighten to the next slot and insert the pin. Make sure that the joint operates
properly.

9.2, Drive Shaft Rubber Boot and CV. Joint Replacement

Different repair kits are available to repair drive shafis. Your dealer will be able to advise
you regards availability and suitability for your particular model. As already mentioned,
diflerent shatft joints are fitted over the years, but note that Birfield joints and Rzeppa
joints must not be dismantied.

8.2.1. Birfield Joint

As already mentioned above, this type of drive shaft joint, fitted to the outside of the
drive shafts, must not be dismantied. Fig. 9.4a on the next page shows a drive shatt, in-
dicating the parts which can be replaced. The shaftjoint assembly (10) must be
replaced as a complet unit. A repair kit for the joint on the outside consists of the shaft
with rubber boot and the parts of the dynamic damper.

922, Tripod Joint/Rubber Boot — Replacement

The individual parts of the joint are shown in Fig. 9.4a. Remove the retaining band for the rub-
berboot, using a screwdriver and remove the boot from the joint housing.
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Fig. 9.4a. — Exploded view of a drive shaft.

1 Rubber boot band {large) 6 Spider assembly

2 Rubber boot (small) 7 Rubber boot

3 Joint case 8 Damper securing band

4 Shatt circlip 8 Dynamic damper

5 Inner circlip 10 Rzeppa or Birfield joint assembly

Clean the grease from the joint, remove the circlip from the end of the shaft and remove
the spider assembly. Fig. 95 shows where the circlip is located. Remove the retaining

clamp securing the dynamic damper.

Fig. 95. — Removal of the circlip from the end of the spider.
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To assemble the shaft, wrap
tape around the spline part of
the drive shaft and instail the
boot over the shaft.

Assemble the dynamic damper
to the drive shaft. Slide the
damper along the shaft until
the specified dimension ‘A"
shown in Fig. 96 is obtained.
This dimension is different for
petrol and diesel models and
the L.H. and the R.H. shaft.

In the case of a petrol model
set the dimension to 365 mm
(1437 in.) on the L.H. shaft and
200 mm (787 in.) on the right.



In the case of a diesel model,
set the dimension to 375 mm
(14.76 in.) on the L.H. shaft. A
tolerance of 3 mm more or less
is permissible. Measure be-
tween the front face of the joint
face to the inner face of the
damper. Secure the damper
with the retaining clamp in this
position.

Coat the spider assembly of
the tripod joint and fit the
spider over the end of the
shaft. Fit a new circlip, making

Fig. 96. — The fitting dimension of the dynamic damper “A"

is measured between the arrow tips.

sure it enters the groove.

Fill the case of the tripod joint case with the grease supplied in the repair kit. 110 g are
required. Fit the rubber boot bands and adjust the length of the rubber boot, measured
as shown in Fig. 9.7, to the value given in Section 9.0.

9.3.

Fig. 97. — The length of the rubber boot is mesasured between the arows.

Wheel Hub and Steering Knuckle
Removal and Installation

Fig. 98 shows details of the parts which will have to be removed 1o take out the steering
knuckle. The knuckle must be removed to replace the whee! bearing.

Remove the drive shaft as described in Section 9.1. Remove the spacer ring from
the end of the shaft and keep for re-assembly.

Remove the two brake caliper mounting bolts and suspend the caliper with a piece
of wire. Do not allow the caliper to hang on the flexible brake hose.

If ABS s fitted, unscrew the speed sensor (1, Fig. 98) and withdraw it from the steer-
ing knuckle. :
Remove the split pin from the casteliated nut on the track rod ball joint, unscrew the
nut and separate the frack rod ball joint with a ball joint extractor.

Separate the ball joint connection at the botiom of the steering knuckle with a suita-
ble puller (see Fig. 9.1). ‘

Remoave the two bolts securing the spring strut to the steering knuckle joint and lift
out the hub and steering knuckle as an assembly.

If the bearings are o be replaced, read under the next heading. Repiacs the oil seal in
the rear of the steering knuckle if it shows signs of leakage. The instaliation of the com-
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plete steering knuckle is a reversal of the removal procedure. Refer to the end of Sec-
tion 10 and Fig. 98 for the relevant tightening torques. Section 9.1 describes the instal-
lation of the drive shaft. Special instructions must be noted it ABS is fitted:

® Temporarily fit the speed sensor into the steering knuckie. Take care not to make
contact between the tip of the sensor and and the teeth of the rotor on the wheel
hub.

® Use feeler gauge of 0.3 - 09 mm in thickness and insert it between the tip of the
sensor and the outside of the rotor teeth, as shown in Fig. 99. Push the sensor
against the feeler gauge and tighten the screw.

Fig. 99. — Measure the gap between the sensor end piece (pole piece) and
the outside of the rotor teeth in the manner shown.

94. Replacement of Wheel Bearings

Normally a special puller is required to remove the wheel hub from the knuckle and to
remove and refit the bearings. The bearing will have to be replaced any time the wheel

L A
Ry B2 7

MB991001 Tighten Nut

Fig. 9.10. — Use of the special tools to remove and refit the wheel bearings
and wheel hub to the steering knuckie,

hub has been romoved. A hammer and a drift can therefore be used to knock out the
hub with the necessary care, but you will need a puller to withdraw the inner bearing
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Fig. 9.11. — Wheel hub and whesl bearing. Only one bearing is used in

each hub.
1 Inner oil seal 5 Wheel bearing
2 Wheel hub 6 Outer oil seal
3 Dust cover 7 Steering knuckle

4 Bearing circlip

race which will remain on the whee! hub. Fig. 3.11 shows an exploded view of the bear-
ings for reference. The foliowing text assumed that the special tools shown in Fig. 9.11
are obtainable, as they will-be required to refit the bearing.

Remove the brake disc from the whee! hub and clamp the steering knuckle intoc a

. vice.

Using a soft-metal drift, drive the wheel hub out of the wheel bearing from the rear
of the steering knuckie, but only it the bearings need replacement. Otherwise use
the extractor screw as shown in Fig. 9.10. The inner bearing race of the outer bear-
ing will remain on the hub and must be removed with a suitable putler. As the cil
seal will stiil be in position on the wheel hub you will have to cut it away in order to
insert the claws of a two-arm puller underneath the bearing race. Take care not to
damage the toothed rotor if the vehicle has ABS.

Use a screwdriver to remove the inner oil seal, clean the exposed area and remove
the large bearing circlip.

Using a screwdriver, lever the oil seal out of the front of the steering knuckle.
Thoroughly clean ali parts.

Coat the outside of the bearing and the inside of the steering knuckle with bearing
grease and fit the bearing into the knuckle from the inside towards the outside. A
handpress should be used if at all possible. Fill the bearing with multi-purpose
grease and then fit the bearing circlip. Drive in the oil seal at the outside until the
outer face is flush with the steering knuckie and wipe off surplus grease.

The wheel bearing lorque must now be adjusted. The special tools shown in the illus-
trations are used in order to ensure the correct foque and end fiocat. As there are,
however, no adjustments possible, we take a chance and say that torque and end fioat
will be in order, provided that the wheel bearing has been fitted in accordance with the
instructions above and the bearing was not damaged during instaliation. lfthe fools can
be obtained, proceed as follows:
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® Uss the extractor bolt, used for removal into the wheel hub and the bearings and
tighten the nut to 20 to 26 kgm (145 - 188 ft.Ib.), at the same time counterholding the
bolt head (see Fig. 9.10). Rotate the wheel hub a few times during the tightening
operation to settle the bearings.

Fig. 9.12. — Checking the starting torque of the wheet hub (left} and the end play of the wheel bear-
ings (right).
1 Special tool MB990998 2 Special tool MB990326 3 Special tool MBS90685

® Measure the wheel hub starting torque with a torque wrench as shown in Fig. 9,12
(left) and write down the value. It should be around 18 kg.cm. (16 in.ibs.) or less.
Next the end fioat of the whee! bearings must be measured with a dial gauge, as
shown in Fig. 9.12 (right). Move the hub o and fro (the extractor bolt must be still in
position) and read off the dial gauge. The play must not exceed 0.2 mm (0.008 in.).

@ |f either of these measurements are incorrect, and the nut has been tightened to the
correct torque, remove the hub and bearing once more, and start again, as some-

*thing has not been fitted correctly — but remember, the bearing will have to be
replaced once more.

® Remove the special tool, grease the inside of the steering knuckle and the bearing
and drive a new oil seal from the drive shaft side into the steering knuckle. Wipe oft
surplus grease. Make sure to coat the oil seal lip with grease.

@ Refit the steering knuckle in reverse order to the removal procedure to the spring
strut and the suspension arm and refit the drive shatt.

9.5. Drive Shafts and Hubs — Tightening Torques

Drive sha nUt: . ...................cccceoeee........20-26Kkgm (145- 188 ftIb)
Knuckletostrutassembly: ..................... ... ... ..... 10.8 kgm (78 ft.Ib.)
Other tighteningtorques: ..................c..cveiinn.. See “Front Suspension”

10 FRONT SUSPENSION

10.0. Technical Data
3 L McPherson spring struts with integral shock ab-
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sorbers and coil springs, lower suspension
arms and front stabiliser bar.

Wheel Alignment

CaMDOT. - o oo e 20" = 30

Caslor: ... s 22100 2 4O
Kingpin inclinalion: .. ...... ... ool 13° 50°
Toe-in (measured at centre of yretread). ............. ... ... 0 230 mm (012 in.)
Yoe-in (measured al iMedge) . ... ... . ... e e 0% 1.5 mm (0.06 in.)
Coil Springs

Petrol Engine Diesel Engine

Free Length:

ModelstoMay 1982: .................. 313 mm (12323 in.)
Models romMay 1992 ................. 313 mm (12.323 in.)

3275 mm (12894 in.)
3275 mm (12.894 in.}

SPACE RUNNER
3350 mm (13.189 in.)
SPACE WAGON
Coil Spring Colour Codes:
Manual Transmission:  ................. 1 x light blue 1 x orange
Automatic transmission: ................ 2 x light blue To May 1992
From May 1992 1 x orange
SPACE RUNNER
2 x orange
SPACE WAGON
Wirediameter; ............... .. ... ... 138 mm (0543 in.) 14.2 mm (0.559 in.)
143 mm (0563 in.)
SPACE WAGON
From May 1992
Outer diameter: 1600 mm (6.299 in.)  160.0 mm (6.299 in.)
Shock Absorbers o
5+ I Hydraulic, telescopic, double-acting
Max. lenglh: .. .7 e 495 mm (195 in.)
Min.compressed length: . .. ... ... ... ..ol 345 mm (136 in.)
BITOKE: . . . .ottt e e et 150 mm (5.8 in.)
10.1. Front Spring Struts
10.1.1. Removal

A long socket, which fits the upper nut of the spring strut piston nut, is required to dis-
mantle the spring strut (for example fo replace the spring). Fig. 10.1 shows the parts
which will have to be removed 1o take out a spring strut.

@ Jack up the front of the vehicle and place support stands under the sides of the
body. Remove the wheel on the side in question.

e Remove the daytime running lamp relay and the control unit from the top of the
strut, where fitted.

e Disconnect the brake hose from the rigid brake pipe. Plug the open end of the pipe
in a suitable manner to prevent entry of dirt. Knock out the retaining plate for the
brake hose attachment and withdraw the hose from its bracket on the spring strut.
Plug the end of the brake hose to prevent entry of dirt. This can be carried out by
wrapping a piece of tape around the hose end. It is also possible 1o simply unscrew
the bracket (2) for the brake pipe without disconnecting the brake hose connection.

e If ABS is fitted, unscrew a nut and remove the bracket (3) from the spring strut.

e From below the vehicle remove the two bolts securing the spring strut to the steering
knuckle. Push the steering knuckie away from the spring strut. If the brake hose has
not been disconnected, take care not to stretch it. - : '
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10.8 kgm
78 itibs.

Fig. 10.1. — Details for the removal and installation of a front spring strut.

1 Relay assembly 4 Bolts
2 Pipe clamp bracket 5 Flange nuts
3 Front speed sensor 6 Strut assembly

e From the engine compartment remove the two fiange nuts (5) from the upper spring
strut mounting and remove the strut towards the bottom. The strut must be held
from below before it is taken out through the wheel arch.

@ |f the spring strut is fo be dismantied, for example to replace a coil spring, it may be
of advantage to slacken the nut in the centre of the spring strut bearing. Remove the
dust cover to expose the nut. Make sure the nut is slackened by no more than 2 or
3 turns.
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101.2. Dismantling a Spring Strut

Before a spring strut is dismantied, note the following poinis before commencement of
any work:

® The coil springs of the various models are not the same. Mainly models with diesel
sngine have been changed after May 1992. This must be noted when ordering new
parts.

@ The springs on the R.H. and L.H. sides are the same, but when both springs are re-
moved at once, care should be taken to identify them accordingty.

e Never clamp the spring strut directly into a vice. Make up a plaie and attach this to
the spring strut. Clamp this plate in the vice. E

® The shock absorbers cannot be replaced. A damaged shock absorber means a new
spring strut.

® A spring compressor is required to repiace parts of the spring strut.

e Referring to Fig. 10.2. compress the spring with the special tool shown or any other
spring compressor that can be placed over 3 or 4 coils. Spring compressors can be
hired from tool hire companies.

® Remove the plastic cap in the centre of
the spring strut and remove the nut in
the centre of the upper strut bearing.
This normally requires the special tools
shown in Fig. 103 Clamp the spring
strut info a vice.

® Remove the parts of the upper bearing
(3) and the coil spring (8) from the
spring strut. Remeve the rebound rub-
ber (6) trom the strut. The numbers refer
to the exploded view on the next page.

e Finally remove the protective gaiter (7),
the upper spring rubber (5) and the up-
per spring seat (4).

Thoroughly clean all parts with petrol and  Fig. 10.2. — Compressing a coil spring with

dry, it possible, with compressed air. Other e special spring compressor.

lint-free rags to wipe off remaining petro!

MBS891176

MB991237

Fig. 10.3. — Removal of the pislon rod nut. The pision rod is held on the in-
side to prevent it from rotating, when the nut is slackened. The spring must
be compressed hefore the strut is dismantied.
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Fig. 10.4. — A dismantled spring strut.

1 Dust cover : 6 Rebound rubber
2 Seitlocking nut 7 Dust cover
3 Strut bearing 8 Coil spring
4 Upper spring seat 9 Spring strut

5 Upper spring pad

stains. Make sure that parts are free of dust and dirt. Worn or damaged parts must al-
ways be replaced, but ensure that the correct parts are fitted, Your Mitsubishi dealer will
have the latest information.

1013 Assembling a Spring Strut

Refer to Fig. 10.4 for the following operations, but note the foliowing points:

® Before fitting a spring, check that the same colour mark as seen on the original
spring is visible. The mark is approx. in the centre of the coil windings.

e Fit the rebound rubber in the direction shown in Fig. 104.

o Fit the compressed spring over the spring strut, taking care to pesition it correctly
over the spring seat on the strut plate.

e Fit the parts over the spring strut in accordance with the exploded view (Fig. 104).

® Fit the spring seat (4) and the upper strut bearing (3). A hole in the upper spring
seat (4) and the lower spring seat (the built-in plate on the spring strut) must be
aligned when the upper spring seal is fitted. To make sure that the alignment is cor-
rect, insert a metal rod of 10 mm diameter through the two holes before the piston
rod nut is tightened.

® Fit a self-locking nut to the piston rod and tighten to 60 - 70 kgm (43 - 51 #t.1b.). if
possible, use the special tool shown in Fig. 10.3 for this operation.
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® Check once more if the top and bottom of the spring is aligned with the respective
spring seal grooves and release the spring compressor, ensuring that the spring
seats do not become twisted.

® Smear some muiti-purpose grease to the bearing pan of the strut bearing, taking
care not to allow the grease to get to the rubber part. Fit the plastic cap (1) into the
centre of the spring strut. The spring strut is now ready for instailation.

10.1.4. Installation of Spring Strut

The installation of the spring strut is a reversal of the removal procedure. Tighten the
mounting bolts securing the steering knuckle to the spring strut to 10.8 kgm (78 ft.ib.).
After installation turn the steering from one lock into the other to make sure the brake
hose caanct touch other parts of the front suspension. Bleed the brake system.

10.2. Front Wheel Hubs

The front whee! hubs have already been covered in Section 10 together with the drive
shafts. Refer to the relevant Section number if the wheel hubs or the wheel bearings are
{o be removed.

10.3. Lower Suspension Arm

103.1. Removal

The one-piece rubber bush in the mounting eye of the lower suspension arms cannot
be replaced. The bush more likely to wear is the one on the cther side (the one held by

Fig. 105, ~ Details for the removal and installation of a lower suspension arm. Note that the nut of
bolt (3) must be tightened when the weight of the vehicle is resting on the front whesls.

1 Stabiliser link 4 Mounting clamp
2 Seiflocking nut 5 Lower suspension arm
3 Mounting bolt
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Fig. 106. — Separating the suspension ball joint from the steering knuckle
with the special extractor. A similar tool can be used.

the clamp). This is fitted over a
spigot on the suspension arm. The
bush must, however, be fitted at a
certain angle, i.e. if the oid one is re-
moved it is important o mark the po-
sition of the original, fitted bush. Fig.
105 shows an exploded view of the
suspension arm together with its
component parts. The suspension
arm can easily be removed without
dismantiing other major parts of the
front suspension.

e Support the front end of the vehi-
cle on secure chassis stands.
Remove the panel from under-
neath the front end.

-~ Lower arm
bushing

70°-76°

Fig. 10.7. — The angle position of the suspension arm
rubber bush. Mark the old bush on the arm belore
removal.

® Remove stabiliser bar link from the suspension arm at one side and from the end of

the stabiliser bar at the other side.

Remove the suspension ball joint nut and separate the ball joint connection as
shown in Fig. 106. Take care not to damage the rubber dust cap of the ball joint. To
separate the ball joint, slacken the nut a few tums and then use the extractor as
shown. An ordinary ball joint puller can also be used. Note the cord to secure the
puiler to the tront suspension to prevent it from ‘‘flying off™.

Remove the suspension arm trom its inner mounting. Note from which side the ful-
crum bolt is fitted before driving out the boit. Remove the two other bolts from below.
Remove the suspension arm from the front suspension.

103.2. Suspension Arm Repairs

The bush in the mounting eye end end of the suspension arm cannot be replaced. Ex-
cessive wear of this bush will mean a new suspension arm. The bush over the suspen-
sion arm spigot can be repiaced in the following manner:

® Mark the fitted position of the bush on the suspension arm to obtain the angle
shown in Fig. 10.7. Soak the old bush and the spigot with soapy water and then use
a screwdriver to lever the bush off the spigot. :
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e Coat the new bush with soapy

h . Wooden
water and slide it over the “ piece
spigot. You will now have to
turn the bush until the marked )
position of the old bush is ob- : t-“\ﬁ;br' anm
tained. As there is a tolerance ushing
of 6° there should be no
difficulties. o

@ The bush must nw be pressed & - Lower arm
over the spigot. As you can see 1-3 mm -
from Fig. 10.8 there must be a (004-0.12 in.)
gap of 1 to 3 mm between the

arm and the end face of the  Fig 108 — Fitting the bush over the suspension arm
bush. To obtain this gap, use a  spigat.

feeler gauge of the given thick--

ness. Press the bush over the arm as shown in the illustration. When the gap is
nearly closed, insert the feeler gauge and press the bush tully in position until the
feeler gauge can just be removed.

Check the suspension arm for visibie damage. If in doubt (for example after an acci-
dent), have the arm checked for distortion at your dealer. )

Suspension ball joints cannot be dismantied. The end fioat of the ball joint should not
exceed 0.10 mm (0004 in.). The jcomplete suspension arm must be replaced, if this is
the case. The joint (arm) should also be replaced, if the rubber dust cap is torn, as dirt
may have entered the joint. Otherwise repiace the rubber dust boot. To replace the rub-
ber dust boot, use a screwdriver and pry off the dust cap as shown in Fig. 108.
Thoroughly clean the inside of the joint. Fill the joint with M.P. grease and fit a new dust
cap in position, carefully using a piece of tube of suitable diameter.

To check the turning torque of a ball
joint, a torque wrench with small divi-
sions is required. Fit the nut to the ball
joint stud and apply the torque
wrench. Rctate the stud with the tor-
que wrench and read off the indication
when the ball joint stud starts fo rotate.
This shouid be at 20 to 90 kgem (17 to
78 in.lb.). When the stud is contiuously
turned with a torque wrench, there
should be a reading of 30 - 60 kgcm
(26 - 52 inJb.). Replace the suspen-
sion arm, if it fails the test.

- Fig. 108 — Removat of the suspension ball joint rub-
1033. Suspension Arm -—  berdustcap.

Installation
Insert the suspension arm into the bracket on the front suspension member, drive in the
bolt, with the head in its original position, as shown in Fig. 105, and tighten the nut
finger-tight. :
Place the mounting clamp over the rubber bush and fit the two bolts finger-tight. Re-
connect the stabiliser bar link. Tighten the twe nuts {o 4.0 kgm (30 ft.lb.).

The remaining installation is a reversal of the removal procedure. Use a new nut for the
ball joint, if the old one has lost its self-locking feature. Tighten the nut to 7.0 kgm.
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The vehicle must now be lowered to the ground to tighten the remaining suspension
arm mountings. As it will be difficult to get a torque wrench and socket to the nuts, due
to the limited space undemeath the vehicle, it may be of advantage to oblain two ramps
1o drive the front wheels onto the ramps. Tighten the two mounting clamp boits to 70
kgm (51 ft.1b.) and the nut of the inner fulcrum bolt to 108 kgm (78 fL.Ib.). This will en-
sure that the suspension arm bushes are pre-loaded for their proper operating position.

10.4. Stabiliser Bar

104.1. Removal and Instaliation

It should also be noted that the attachment of the stabiliser bar is different on modeis
with petrol and diesel engine, but additionally the removal is far more complicated if a
diesel engine is fitted. The engine carrier underneath the front of the vehicle must be
removed fo take out the stabiliser bar.

Modeis with Petrol Engine

e Remove the front exhaust pipe from the exhaust manifold. The exhaust pipe must

be detached from its suspension bracket on the side and at the rear end. This will
. mean that the pipe can drop down. To prevent this, use a piece of wire and tie the

pipe to a convenient point on the chassis. The gasket between manifold and pipe
flange must always be replaced.

® Remove the nuts securing the stabiliser bar links at both ends and taks out the links
(on both sides of the vehicle).

® On each side of the vehicle remove the two bolts securing the stabiliser bar mount-
ing clamp and take off the clamps. .

® Remove the stabiliser bar from underneath the vehicle.

Stabiliser bar links with worn out ball joints must be replaced. Often overiooked are
seized ball joints in the links. Joints can be checked in a similar manner as described
for the suspension ball joints (refer to Page 124). The ball joints should start to rotate at
17 - 32 kgem (15 - 28 in.Ib.). Damaged rubber boots can bew replaced. Remove the wire
clip with a screwdriver, The inside of the joint should be filled with M.P. grease. Fit the
new rubber boot over the joint and attach the wire clip. The open end of the clip should
be away from the link.

AIRNTOON
Stabilizer %

i

Fig. 10.10. — Fitting the stabiliser bar (refer 1o text).

The installation of the stabiliser bar is a reversal of the removal procedure, noting the fol-
lowing points:
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® Position the stabiliser bar and locsely attach it with the rubber bushes and clamps.

e Push the stabiiiser bar to ons side so that the L.H. end of the stabiliser bar marking
and the edge of the mounting bush clamp are aligned as shown in Fig. 10.10. In this
position tighten the four mounting ciamp bolts to 2.2 kgm (16 ft.lb.).

® Re-connect the stabiliser links and tighten the nuts to 4.0 kgm (30 ft.ib.).

e Refit the exhaust pipe 1o the manifold. New nuts must be used here. Tighten the

nuts evenly to 45 kgm (33 ft.ib.). The suspension hanger bolts are tightened to 1.0
- 15 kgm (7 - 11 ft.ib.).

Models with Diesel Engine

@ Jack up the fromt end of the vehicle, place chassis stands underneath the side of the
body and remove the front wheels.

e Disconnect the track rod ball joints from the steering lever on each side of the

vehicle,

® Place a mobile jack underneath the longitudinal engine member and operate the
jack until the member is just under tension. Remove the two bolts nearest the steer-
ing from undemeath and take off the spacer bushes and lower rubber mountings.
Now remove the nut and bolt securing the roiler stopper to the chassis. The jack
must be operated 1o the best position to remove the bolt.

5.8 kgm
42 ftibs.. .

Fig. 10.11. — Details for the removal and installation of the stabiliser bar if a diesel engine is fitted.
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1 Castle nut 7 Mounting clamp bolts
2 Track rod end 8 Stabiliser bar

3 Mounting bolts 9 Upper clamp halt

4 Roller stopper bolt 10 Lower clamp half

5 Nut 11 Stabiliser bar bush

6 Stabiliser bar fink




® On each side of the vehicle remove the stabiliser bar links, from the stabiliser bar at
the upper end and the suspension arm at the fower end.

e Remove the two bolis securing the stabiliser clamp halves. Remove the upper halt
of the clamp and after lifling the bar, remove the lower half. The stabiliser bar can
now be removed. Again move the engine member with the help of the jack 1o re-
move the bar.

Check the link ball joints in the manner described. The instaliation is a reversal of the

removal procedure. Each stabiliser bar end has a mark for the installation of the bar.

The mounting clamps must be arranged so that 7 mm of the marking is still visible. Fit

the mounting clamps as shown in Fig. 10.11, noting their diflerent shape. The balts are

tightened to 2.2 kgm (16 ft.Ib.). The ball joint nuts to 40 kgm (30 f.lb.). The remaining

torque values are shown in Fig. 10.11.

10.5. Front Wheel Alignment

The vehicie must be standing on level ground and the tyres must have their correct
pressure. Steering, front suspension and wheel bearings must be in proper working ord-
or. Excessive piay in the wheel bearings or suspension and steering Joints will give in-
correct readings.

Camber, castor and king-pin inclination cannct be adjusted. If the values obtained are
outside the figures given in Section 100 it can be assumed that parts of the front sus-
pension are distorted. in this case check the front suspension and replace paris as
necessary.

When checking the camber and castor values have the vehicle at its operating weight,
i.e. in the condition it is used on the road. The fuel tank should be tull.

105.1. Adjusting the Toe-in

The toe-in is adjusted by shortening or lengthening the track rods after slackening the
jocknuts. The track rod ball joint ends have threads and can rotate on the ball joint on

Fig. 10.12, — Adjusting the toe-in

the inside. This will allow the adjustment of the track rods without separating the ball
joint connections from the steering levers. Measure the toe-in as follows:

® Place a tracking gauge in height of the front wheel hubs against the centre of the
tyres in front of the vehicle. Set the pointers to *'Zero™ and mark the tyres with chalk
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where the pointers are located. The pointers of the tracking gauge can also be
placed against the outer edge of the wheel rims, depending what type of tracking
gauge is used. i :

e Remove the tracking gauge and push the vehicle forward by half a turn of the
wheels, until the chalk marks are once more at the height of the hubs, but this time
at the rear of the tyres. .

e Piace the tracking gauge in position behind the front wheels and and set the
pointers against the centres of the tyres or the wheel rim edges. The difference be-
tween the first measurement at the front and the second measurement at the rear
should be 0 mm, with a tolerance of plus or minus 30 mm (0.12 in.). This value ap-
plies when the measurement takes place at the centre of the tyres. If the wheels
fims are used, the reading should also be *‘0", but only a tolerance of 15 mm (006
in.) is permissible. If the distance at the rear is smaller than at the front, the wheels
are adjusted fo toe-in; if the distance at the front is greater than at the rear, the
wheels have toe-out.

® To correct the adjustment, slacken the locknut in Fig. 10.12 of both track rods and
‘slacken the outer retaining clamp of both steering gaiters. Turn both track rods with
an open-ended spanner. Half a tumn of the track rod will alter the setting by approx.

e Bemhdék the. setting as described above and if correct, tighten the locknuts to 50
- 55 kgm (36 - 39 ft.Ib.). Also tighten the steering gaiter clamps.

® Check the position of the steering wheel and reset it to the centre position it
necessary.

Excessive wear of the tyres on the outside or inside is normally an indication of in in-
correct wheel alignment.

105.2 Castor and Camber

Measure the camber and castor with a conventional castor checking gauge. If the
values are outside the figures given in Section 100, or the difference between the two
wheels is more than 30, have the front suspension checked professionally, as some dis-
tortion will have taken place.

10.6. Front Suspension — Tightening Torques

Spring strutpistonrod nut: ... ... L 60 - 70 kgm (43 - 51 ft.Ib)
Upper spring strut bearingtobody. . . .................... .ol 4.5 kgm (33 ft.b.)
Steering knuckleto springstrut: .......... ... ... ..ol 10.8 kgm (78 ft.lb.)
Stabiliser bar to connecting link, links to suspensionarm: ............ 4.0 kgm (30 ft.Ib.)
Suspension arm, inner fulcrumbolt: .. ... .. ...l 10.8 kgm (780 ft.Ib.)
Suspension arm mountingclamp: ......... ... .. 70 kgm (51 ft.Ib.)
Steering knuckletoballjoint: .......... ... .. ...l . .68 kgm (49 f.lb))
Stabiliser mountingclamps: ... ........... ... L i 2.2 kgm (16 ft.1b.)
Steeringtrackrod focknut: .. .. .. ... 5-55 kgm (36 - 39 ft.Ib))

11  REAR SUSPENSION

11.0. Technical Data

TP e Suspension arms with coil springs, hydraulic,
: telescopic shock absorbers and stabiliser bar
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Coil Springs:

Wire Diameter:
SPACO RUANBI . .. ..\ttt e 14.2 mm (0559 in.)
Spaco WagOoN: . ... ...oivre i 15.2 mm (0603 in.)
Spring Inner Diameter:
SPACO RUNNGI . . . ..ottt a e 114.2 mm (4.496 in.)
SPAacOEWAGON: . .. ..ot 115.2 mm (4535 in.)
Spring identification.
L T R 2 x red
SPACO WAGOM: . - .. o\ oeie e e e 2 x light blue
Shock Absorbers
Max.extended length: ... .. ... ... 612.0 mm (24.1 in.)
Min. compressed length: ............. ... i 394.0 mm (155 in.)
PIStON SIOKD. . .o oo e iie e et e 2180 mm (86 in.)

The rear suspension consists of a suspension crossmember with a semi-trailing suspen-
sion arm on either side, coil springs and hydraulic telescopic shock absorbers. A
stabiliser bar is fitted 1o the rear suspension, connected to the bottom of the lower sus-
pension arm.

Fig. 11.1 shows the component parts of the rear suspension without the stabiliser bar.

1.1 Rear Suspension
1111 Removal and instaliation of Shock Absorber

Fig. 1.1 shows how the shock absorber is fitied 1o the suspension arm and at the up-
per end, but as you will see on the R.H. side of the illustration, the unit will have fo be
dismantled in order to replace a shock absorber.

® Jack up the rear end of the vehicle and place chassis stands underneath the sides
of the body. The wheei can be removed to improve the access.

® Place the mobole jack underneath the suspension arm and fift it up, until the shock
absorber is compressed. Remove the nut (1) and taks off the spring washer and the
washer.

® In the inside of the cargo room remove the covering (2) to expose the cap (3). Re-
move the cap from the top of the shock absorber.

e Remove the two nuts (4) and lift out the shock absorber towards the bottom.

o replace the shock absorber, dismantle it by referring to the R.H. view of Fig. 11.1:

® Clamp the shock absorber with the lower end into a vice and remove the nut (6).
The nut is self-locking and must be replaced, if removed.

® Remove the metal piate (7), the distance sleeve (8) and the upper rubber bush (9)
from the upper end and remove the shock absorber mounting bracket (10).

® Remove the lower bush (11), the cup (12) and the rebound rubber (13). The smaller
end of the rebound rubber is at the bottom.

® The shock absorber is now free and can be replaced.

The assembly of the new shock absorber is a reversal of the removal procedure. Ar-
range the parts as shown in the iliustration. Tighten the new self-locking nut 10 2.5 kgm).
The shock absorber is now ready for installation.

The installation is carried out in reverse order. The lower end of the shock absorber can
be fitted the wrong way round. Have a look at the shack absorber mounting eye and
you will see that one side of the mounting bush is wider. This side must be arranged
against the suspension arm. Tighten the mountings to the values given in Fig. 11.1. Refit
the cap (3) and the cover (2) to complete the job.

129



.\

i

}

4l

sqry zL ,._ S
wby 0L ﬁrhmv//

18A00180Q ¥l
49QQn punogey €1

Alqwesse dno zi

4snq JemoT L1

19%981q Bupunow 01
ysnqJeddn 6

aAoes Jooeds 8

Jaysem L

1nu Bupjoorjies 9

PaIqUIBSSe 49GI0SqB YOS S
nu Buyngeg ¥

Bupunows Jeddn seno de) ¢
QIOIIOA SPISUL 180D 2

N L

18GI0SE YOS B JO UOHBIEISU) PUR [BADWE) GY) 10} SI1EISQ — °1'1) ‘Brd

'SqQI'y €€
wby §p

180J08qR YOOUS G |

130



11.1.2 Removal and Installation of Rear Springs

Fig. 11.2 shows in detail how the coil spring is fitted between the underbody of the ve-
hicle and the suspension arm. We refer immediately to the two mounting bolts for the
suspension arm on the crossmember. These must be siackened in order to lower the
suspension arm, but must be tightened when the vehicle is in the uniaden condition
and resting with the weight on the wheels.

~\ N\ g |
T3S P

10 kgm
72 ftlbs,

J—

9.5 kgm
69 ft.lbs.
Fig. 11.2. — Details for the removal and installation of a rear coil spring.
1 Shock absorber 4 Coil spring
2 Suspension arm bolts 5 Spring seats

3 Speed ssnsor clamp bolt (ABS)

A rear coil spring is removed and refitted as foliows:

e Remove the stabiliser bar as described alter on.

® Remove the shock absorber from the lower mounting as described in the last sec-
tion. Leave the jack undemneath the suspension arm.

e On the inner attachment of the suspension arm you will see an eccentric adjusting
bolt, sarving as fulcrum bott for the suspension arm. The graduated disc on the bolt
must be marked by painting a line accross the disc and the crossmember or use a
scriber and make a mark accordingly. Allow the paint to dry, if used. :

® Slacken the nut on the other side of the bolt head and also slacken the nut and bolt
securing the outer end of the suspension arm. There is no need to remove the nuts
completely.

o Siowly lower the suspension arm. The spring will extend until it is free to be taken
out. Remove the upper and lower spring seats. ;

Check the coil spring for cracks, damage or deterioration and the spring seats for
cracks or wear. Replace parts as necessary. Rear springs for the Space Runner and the
Space Wagon are not the same.

The installation is a reversal of the removal procedure, but a second person is required
1o operate the jack underneath the suspension arm to guide the rear spring in position:
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Legend to Fig. 11.3 (opposite page) for models with drum brakes and disc brakes (ABS)

2 Brake drum 10 Shock absorber
3 Brake caliper (with ABS) 11 Coil spring

4 Brake disc (with ABS) 12 Fulcrum shaft
5 Wheel hub assembly 13 Flange boit

6 Link bracket, Space Wagon 14 Lower suspension arm
7 Handbrake cable conneclion 15 Stopper rings
8 Rear sensor connector (ABS) 16 Rear speed sensor
9 Brake hose 17 Brake pipe
18 Brake pipe (with ABS)

® Place the two spring seals over the spring ends. The ends of the spring must be
placed against the location stops on the speing seats.

@ Fit the spring onto the suspension arm, with both spring seats in position and ask
for the jack to be raised. Guide the spring in position at the upper end. Raising the
jack further will compress the spring enough for the shock absorber to be connect-
od. Check once more that both spring seals are in their correct position.

® Re-connect the shock absorber as described in Section 11.2.1.

1113 Suspension Arms — Removal and Instaliation

Fig. 11.3 shows details for the removal and instaliation of a suspension arm. Note the
differences between models without and with ABS. The rear wheel alignment should be
checked after the suspension arm has been refitted. Proceed as follows to remove a
suspension arm:

® Jack up the rear end of the vehicle, place chassis stands underneath the sides of
the body and remove the rear wheel.

e Remove the stabiliser bar from the suspension arm as described later on.

® On modeis with drum brakes remove the brake drum and the wheel hub as
described in Section 11.2.

® On models with disc brakes remove the brake caliper, the brake disc and the wheel
hub as described in Section 11.2.

e On a Space Wagon remove the link bracket (6) from the suspension arm.

@ Disconnect the handbrake cable (7). The brake shoes or the handbrake shoes must
be removed to disconnect the handbrake cable on the inside. Further information
can be found in section 'Brakes".

@ On vehicles with ABS disconnect and unscrew the connector for the rear wheel
speed sensor (8).

® Disconnect the brake hose (9) from the brake pipe. Small spring plates are used to
seure the brake hose to the metal brackets.

e Remove the shock absorber from its lowser attachment to the suspension arm.
Refer to Section 11.1.1.

® Remove the coil spring as described in Section 11.1.2. The instructions refer to the
slackening and marking of the eccentric adjusting fulcrum boit for the suspension
arm. The graduated disc on the bolt must be marked by painting a line accross the
disc and the crossmember as before, but this time the nut must be fully removed.
The same applies to the flange boit (13) on the other side of the arm. Remove the
two bolts carefully and take off the suspension arm. Remove the four stopper ings
(15) from the inside and outside of the arm mountings.

e Remove the remaining parts not mentioned above in accordance with Fig. 11.3.
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The following points should be noted during the removal:

e When removing the wheel hub on a vehicle with ABS, take care not to damage the
teeth of the rotor for the wheel speed sensor. -

e When removing the wheel speed sensor take care not to damage the end of the
sensor tip.

The installation of the suspension arm is a reversal of the removal procedure. The fol-

lowing points should be noted in particular: ]

@ Refer to Sections 11.1.1 and 11.1.2 when refitting the shock absorber and the coil
spring. )

@ Turn the fuicrum bolt into the marked position and tighten the nut finger-tight. Also
tighten the nut of bolt (13) finger-tight. The nuts are tightened to the specified torque
settings when the vehicle is standing with its wheels on the floor. Remember that
the rear wheel alignment should be checked after installation of the suspension arm,
unless you are absolutely sure that the fulcrum shaft with the eccentric adjuster is.
in the correct position. Fig. 11.4 shows how the graduated disc is marked in relation
to the crossmember mounting.

Fig. 11.4. — The disc of the eccentric adjuster and the crossmember must
m marked as shown before removal and re-ocated during installation of the
crum bolt. ‘

® Refit the rear wheel hub as described in Section 11.2.
e Bieed the brake system and adjust the handbrake as described in section “'Brakes’.

11.2. Rear Hubs and Rear Wheel Bearings
11.2.1. Whee! Hubs — Removal and Installation

The rear whee! hubs contain the wheel bearing and cannot be dismantled, ie. a
damaged wheel bearing requires the replacement of the compiete with hub, together
with the bearing. The hub and bearing can, however, be re-used if the assembly has
been removed for other reasons than replacement. Fig. 11.5 shows the wheel hub when
drum brakes are fittled. Note that the wheel hub nut (5) must always be replaced. The
shoulder of the nut is peened into the slot of the wheel shait and cannot be used a se-
cond time. : :

Models with disc brakes use a similar hub, but the brake caliper must be removed in
order to remove the brake disc and the wheel hub.

The sensor for the wheel speed is inserted into the rear of the backpiate and should be
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23 kgm
166 ft.\bs.

——

i

5m 4

Fig. 1.5 — Rear wheel hub/bearing assembly — Drum Brakes

1 Wheel hub 4 Hub cap
2 Brake drum 5 Hub nut
3 Thrust washer

removed before the hub is removed. Tahé care not 1o damage the tip of the sensor after
removal. Hubs of modeis with ABS have a toothed rotor on the inside. Take care not to
drop such a hub, as the teeth of the rotor can be damaged.

Fig. 11.6. — Checking a rear hub end fioat.

Before a wheel hub is removed for any reason, it is always of advantage to check the

end fioat of the wheel bearing/nub assembly. This will show you, it the bearing requires

replacement. Do this as follows:

® Remove the hub grease cap (screwdriver), release the handbrake and remove the
brake drum. It disc brakes are fitted, remove the brake caliper (without disconnecting
the brake fine) and remove the brakew disc.

® Arrange a dial gauge as shown in Fig. 116, with the stylus placed against the outer
face of the wheel hub. Push the hub fully towards the inside, set the dial gauge to
“Zero" and then move the hub to and fro. '
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@ |f the indicated end float is greater
than 005 mm (0002 in.), re-tighten
the hub nut to 23 kgm (166 ft.Ib.)
and re-check the end float. if you
were able to increase the torque to
the value given, it may be possible
that the end float is now O.K. in
this case remove the hub. Other-
wise hub and bearing will have to
be replaced. The nut must be re-
secured as described below.

Note the following points during instal-
fation of the wheel hub: Fig. 11.7. — Checking the rolational torque of a rear

e Tighten the hub nut 10 the torque wheel hub.

given in Fig. 115 and check the

wheel hub end float as described above. If satistied, peen the metal of the nut into

the cut-out of the wheel spindle to secure the nut in position, after reading the next

paragraph. .
1f a new bearing/hub assembly has been fitted there will not be any detectable end
fioat, but it is possible that the bearing is too tight. To check the correct rotating torque
of the bearing, you can use a spring scale as shown in Fig. 11.7 and a piece of string.
wind the string around the wheel studs and pulle the spring scale in the direction
shown. The indication shouid be 18 kg (4 Ibs.) or less. it this is the case, the hub has
been installed correctly. .

Fig. 11.8 — The attachment of the rear stabiliser bar.

1 Seltdocking nut 6 Spacer sleeve
2 Connecting bolt 7 Mounting clamp
3 Lower dished washer 8 Stabiliser bar

4 Rubber bushes 9 Stabiliser bush

S Upper dished washer
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1.3. Stabiliser Bar

Fig. 11.8 shows the attachment of the stabiliser bar to the battom of the trailing arm.
Removal is straight-forward, but there are a few points which should be noted during in-
stallation:

® The rubber bushes for the bar-to-underbody mountings are split and can easily be
replaced, if deteriorated.

@ The stabiliser bar has a paint mark on each side. This mark determines the lateral
position of the bar. When fitting the bar to the underbody, arrange the mounting
clamp so that the outer edge ot the clamp and the inner edge of the paint mark are
aligned. In this position tighten the nuts 10 2.3 kgm (17 ft.1b.).

e The nut (1) in Fig. 11.8 is self-locking und must be replaced. In order to compress
the rubber bushes above and below the stabiliser bar it is imporiant to tighten the
nut correctly. With all parts fitted in accordance with the illustration, tighten the nut
until the end of the connecting boit protrudes by 25 - 27 mm (088 - 1.06 in.) as in-
dicated by dimension “A” in Fig. 11.9. Measure from the upper metal plate to the
end of the thread, using a depth gauge.

B

.\\\j\‘k

D

Fig. 118, — Tighten the nut at the upper end of the connecting boit until
dimension “A” is within the values given above. Fit the cap over the end of
the boit/nut after tightening.

14. Tightening Torque Values
All important tightening torques are given in the various exploded views.

12. STEERING
12.0. Technical Data

TP e Rack and pinion steering with safety steering
column and tit mechanism. Ali models with
power-assisted steering

Max, free play at steering wheel:

Withengineswitchedoff: ................................ 15 mm (08 in.) or less
Withengine running: . ...t ieannans 300 mm (1.2 in.)
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Drive belt deflection:

Petrol models without A/C,newbelt: . ... ........ ... ... 75 - 9 mm (0.295 - 0.354 in.)
Petrol models without A/C, used belt: ................ 95 - 11.5 mm (0.374 - 0.453 in.}
Petrol models with A/C,newbelt: .................... 55 - 60 mm (0.217 - 0.236 in.)
Petrol models with AlC, used belt: . .................. 68 - 76 mm (0.268 - 0.299 in.)
Diesel model, newbelt: ....................... ..., 45 - 85 mm (0.177 - 0.256 in.)
Diesel model, used belt: . ................. . ... ... 65 - 90 mm (0.256 - 0.354 in.)
Recommended steering fluid: ... ....... Automatic transmission fluid Dexron or Dexron |l
CaPACHY: . . .o oi i e 900 cc. (16 Im. pts.)
Wheel alignmentdata: ....... .... P See Section 100
Steering Lock Angles:
EI WRBBE . . . it e 36° 30" + 2°
OUIEr WHBE . . . oottt et e e e 30° 30"

A rack and pinion steering with power assistance is fitted to Space Runner and Space
Wagon models. The steering column is of the safety-type and will collapse in the case
of a frontal collision. .

12.1. Checks on the Steering System

in general it can be said that the steering will give no problems over a long period of
operation. As vehicles get older, however, there are a few checks which can be carried
out fo keep the steering system at its best performance and a few maintenance oper-
ations which may have to be carried out from time to time.

Checking the Steering Wheel Free Play. Two checks should be carried out, one with
the engine running and one with the engine stationary.

® Start the engine and set the front wheels into the straight-ahead position.

® Grip the steering wheel rim at the top and move it to and fro as shown in Fig. 12.1.
1f the movemient is more than 30 mm before the front wheels are beginning to move,
check the track rod ball joints for excessive play. There could also be excessive play
in the steering shaft connection.

Fig. 12.1. — Checking the steering whee! play (see text).

® if no excessive play can be detected, there is one more check you can carry out, but
you will need a spring scale. Switch off the engine and altach the spring scaje to the
steering wheel spoke as shown in Fig. 12.1. With the wheels still in the straight-
ahead position, apply a load of 05 kg (1 1b.) and then move the steering wheel as in-
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dicated by the arrow. The steering wheel piay should now be no more than 15 mm
(06 in.). If the movement is exceeded, there is excessive play inside the steering.

Checking Track Rod Ball Joints: A workshop will check track rod ball joints for wear
(up and down piay) or seizure (articulation restricted). With simple means you can carry
out a few checks, mainly before presentation of the vehicle to an MOT.

o Place the front end of the vehicle on chassis stands and remove the wheels.

¢ Insert a tyre lever between the steering lever on the steering knuckle and the track

rod end and move the lever end up and down, & the same time placing the fingers
of the other hand around the track rod ball joint. This is the check carried out during
the MOT. I you can feel excessive up and down movement (you wiil have fo judge
for yourself), replace the track rod ball joint.

If the steering feels “heavy", it is possible that track rod ball jonts have seized up.
If you have a torque wrench with "kgcm” or “in.lbs." divisions, you can check the
rotating torque of the ball joint studs. To do this, disconnect the track rod from the
steering lever and screw the nut unto the stud as far as it will go. Apply a socket and
the torque wrench to the nut and rotale the stud. Note the indication when the stud
begins to rotate. This should take place between 05 - 25 kgem (4 - 22 in.lbs.). If the
indication is higher, replace the track rod end. Lower values will show you excessive

wear in the joint.

Checking the Drive Belt Tension. The
deflection of the drive beit for the steering
pump is different on petroi and diesel engines.
Section 120 list the various options. We
have quoted the official values given by Mit-
subishi, despite the fact that some of them are
very difficult to judge. The values for a used
belt apply when the belt is re-adjusted.

Petrol Engine without Air Conditioning System
The belt is driven from the crankshaft pulley,
the deflection is checked at the position
shown in Fig. 12.2. The pressure on the beit
should be approx. 10 kg (22 ibs.), but a firm
pressure with the thumb will have to do.

it an adjustment is necessary the pump

Oil pump pulley

Crankshalt
pulley

»JMX‘

Fig. 12.3. — Bolts A and B secure the steering pump
and must be slacksned to adjust the drive beit tension
on a 1.8 litre (4G93) engine.

Fig. 12.2. — Checking the drive belt
tension on a petrol engine without A/C
system.

mountings will have to be slack-
ened. There are differences be-
tween the two engine capacities
and you will have to refer 1o the
iustration in question:

® In the case of the 1.8 litre en-
gine refer to Fig. 12.3 and
slacken the two bolts “A" and
“B" and then move the steer-
ing pump as described on
the next page.

@ |n the case of the 20 litre en-
gine refer to Fig. 124 and
slacken the bolts “A", “B"
and “C” and then move the
steering pump as described
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below and shown in Fig. 12.5.

e Referring to Fig. 125, place a
bar or a tyre lever against the
steering pump housing and ap-
ply pressure to the lever untii
the deflection given in Section
120 has been obtained. Re-
tighten the bolts in question
and re-check the tension.

o |[f the belt has been replaced,
carry out the same operations,
with the difference that the

. values for a new belt apply.

The steering pump is driven by the
same belt as the compressor for
the A/C system. To adjust the beit
tension there is no need io slacken
the pump mounting bolts, as the
belt has its own tensioning pulley
with an adjustung bolt. The layout
of the drive belt is shown in Fig.
126.

If the belt detlection is outside the
values given in Section 120 for
modeis with air conditioning sys-
tem (A/C), slacken the nut in the
centre of the tensioning pulley and
tum the adjusting bolt at the top of
the puliey until the correct tension
is obtained. Tighten the nut after
the adjustment.

R v A: I Fig. 12.4. — Bolts A, B and C secure the steering pump
Petrol Engine with Air Conditioning  and must be siackened to adjust the driva belt ten

on a 2.0 litre (4G63) engine.

sion

Fig. 12.5 — Insert a bar or tyre lever as shown to move

the steering pump.

Oil pump pulley

Crankshaft
pulley

Tension puliey
nut

Fig. 128, — Layout of the drive beft and adjusting details for models with air

conditioning System.

Diesel Engine: The belt defiection is adjusted in a similar manner as described for the

140



petrol engine without air conditioning system, but the steering pump belt is placed
around the pump puliey and the water pump pulley. The belt tension is checked at the
position shown in Fig. 12.2, but for crankshatft pulley read water pump pultey.

Refer to Fig. 124 when siackening the pump mounting bolts. To tension the beit, insert
the bar or lever in the manner shown in Fig. 125. Again different values apply and Sec-
tion 12.0 must be consulted.

Checking the Fluid Level

e Park the vehicie on a level surface and start the engine. Turn the steering wheel
several times from one lock 1o the other. This will increase the fluid temperature to
the operating value.

® Check the fiuid level in the reservoir when the engine is running, make a mental
note of the level and then switch off the engine. Check the fluid level once more.
The level should now be higher, but only within 5 mm. If the ditference in the fluid
level is considerably more, bleed the steering system as described below.

Steering Fluid Replacement

® Place the front end of the vehicle on chassis stands.

® Have container ready, disconnect the retum hose at the bottom of the fluid reservoir
and quickly hold it into the container.

® Prevent the engine from starting. On a petrol engine, disconnect the high tension ca-
bie from the ignition distributor, on a diesel engine withdraw the connector plug from
the fuel cut-out valve on the injection pump.

® Ask a second person o operate the starter motor, at the same time turning the steer-
ing wheel from lock to lock. Make sure that the fluid runs into the container.

© Relit the return hose to the bottom of the- container and secure it with the clamp.

@ Fill the container with the specified fluid (Section 12.0) to the tower position of the
filter. The system must now be bled of air as described below.

Bleeding the Steering System

e With the front of the vehicle still on chassis stands turn the steering pump pulley a
fow times by hand. With the engine switched off, turn the steering wheel five or six
times from one lock to the other.

® Prevent the engine from starting as described above. This, of course, will still be the
case, it the bleeding takes place after the system has been fiiled.

e Operale the starter motor 15 to 20 seconds and at the same time turn the steering
wheel five or six times from lock to lock. The fiuid level in the reservoir must be
maintained at all times. The help of a second person is required.

@ Reconnect the high tension iead or the connector piug, as is the case and start the
engine.

® Ask the helper to turn the steering wheel from one side 1o the other and check the
1iuid reservoir for evidence of air bubbles.

® Finally check the fluid level in accordance with the instructions given. If the fiuid lev-
ol rises after the engine has been switched off, there is still air in the system and the
bleeding must be re-started. Air in the system will shorten the pump live.

12.2 Steering Unit — Removal and Instaliation

The removal and installation of the steering unit can be carried out by referring to Fig.
12.7. Follow the numbered order when removing the various parts. The steering fiuid
must be drained before removal. It will also be necessary to remove the centre engine
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7 kgm - R
51 ftibs. @ T/

2.2 kgm
-16 ft.ibs.

Fig. 12.7. — Removal and installation of the steering unit.

1 Universal joint bolt 7 Stabiliser bar {diesel engine)
2 Spiit pin 8 Clamp (L.H.D. vehicles)

3 Track rod ball joint 8 Clamp (R.H.D. vehicles)

4 Ciamp band 10 Steering unit

carrier below the engine, together with the roll stoppers to remave the steering from the
crossmember. It will also be noticed that the stabiliser bar must be removed in order to
take out the steering of a vehicle with diesel engine.
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During instaliation replace the parts shown with “N"" and follow the tightening torques.

Also note the following instructions:

® Refer to Section 1.1.1 (page 13) and Fig. 1.13 to refil the centre engine carrier.

® Fill the steering system with fluid and bieed the system of air as already described.

@ Check and if necessary adjust the toe-in setting as described in Section 105 (page
127).

13. BRAKES
13.0. Technical Data
TYPO. oo e Disc brakes at the front and rear on models
with ABS. Drum brakes at rear of other
models. identical brake calipers on al! models.
With brake servo unit, brake pressure regulator
(Space Runner) or load-sensitive brake pres-
. sure proportioning valve {Space Wagon).
Handbrake operating on rear wheeis. Duakline
" brake system.
Master Brake Cylinder Dia.:
VohiCles WitROUt ABS: ...........civiinrrrennmreerenvnnnn 238 mm (0949 in.)
Vehiclos WitR ABS: . ... ittt 2540 mm (10 in.)
Handbrake adjustment: .
Vehicles withdrumbrakes: . .................. ... 5 - 7 notches of handbrake lever
Vehicles withdiscbrakes: . ....................... 4 - 6 notches of handbrake lever
Front Disc Brakes
B P R R SLLRLS M-R44V
DiscBrakp Diameter: .. .......cci ittt 2560 mm (10.17 in.)
Brakeo DisC ThICKNOSS: . . ...\ o iceeia i iinaaranesonnans 240 mm (0.95 in.)
Min. disCthickness:. . ..........oovuieeinnniierennns ...224 mm (088 in.)
Max. run-out Of diSCS: .. ......coniuiniirieriariaean i 0.07 mm (0.0028 in.
Brake pad thickness: ........... R 100 mm (04 in.
Pad material wear imit: . ... ... 20 mm (008 in.
Brake cylinderdiameter: ............ ...t 5390 mm (2.12 in.
Clearanco adjiusImeNt: ... ........civrnntr e Automatic
Rear Brakes — Drum Brakes
Drumdiameter: ............¢c. c.o... PUNR 2030 mm {80 in.) or 2286 mm (90 in.
Max. diameter: ..........ccoecmeuneunenannn 2050 mm (8.1 in.) or 230.6 mm (9.1 in,
Brake lining thickness:. ... .. e e e 45 mm (0.18 in.
Min. lining thickness: . ... ..o iiiiiii i, 1.0 mm (0.04 in.)
Brake Cylinder Diameter: .. ........c.ovevinieerenianerannnanns 1905mm (0.75 in.)
Brake adjustment: .. .. ... ... ... ... Automatic
Rear Disc Brakes P
TP . oc e T R P M-R45S
TypeofdisC:........oovnunens B LT Solid
DiSCAIAMEtOr: . ... e 2620 mm (103 in.)
Disc thickness: 100 mm (04 in.)
Min. disc thickness: 84 mm (0.34 in.)
Brake pad thickness {with lining): .................... 100 mm (04 in.)
Min. lining thickness: ................. e i 2.0 mm (0.08 in.)
Brake cylinderdiameter: ............... ..ot 349 mm (138 in.)
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All models are fitted with a dual-line brake system. Front and rear wheels of models with
ABS are fitted with disc brakes; the remaining models have rear wheeis with drum
brakes. In the later live of the vehicle it may well be that a second-hand brake caliper is
required. As a guide line you may note that the type fitted is the same as used on the
Mitsubishi Galant after April 1990. All brake assemblies are self-adjusting. A brake pres-
sure regulator, i.e. a brake pressure proportioning valve is fitted 10 the Space Runner to
control the braking pressure to the wheels. A load-sensitive brake proportioning valve
is fitted to the Space Wagon.

A mechanical handbrake system operates the rear brakes via cables. Models with disc
brakes at the rear have their own brake shoes inside the brake discs. A brake servo unit
is standard equipment, operated in the case of a diesel engine by means of a separate
vacuum pump (exauster pump).

13.1. Front Disc Brakes
16.1.1. Replacing the Brake Pads

The brake pads are fitted with wear indicators. These indicators contact the brake disc
faca. As soon as the thickness of the remaining brake pad material is less than 20 mm,
a squealing sound will be emitted to warn the driver. If, after inspection of the brake
pads the thickness is near the 20 mm, replace the pads.

e Jack up the front end of the vehicle and support on chassis stands. Remove the
front wheels.

® Before the caliper is removed,
check the thickness of the
brake pad material through the
“window" in the Caliper, shown
by the arrow in Fig. 13.2. i a
thickness of 20 mm (0.08 in.)
remains, approx. the thickness
of two matchsticks, there is nc
need to replace the pads.

Fig. 131. — The component parts of the brake pads.
1 Pad and wear indicator 4 Outer shim

2 Brake pad 5 Inner shim

3 Brake pad clips

e Remove the boit at the battom of the caliper
Fig. 132, — Check the ickness of the (19, 133) and swing the caliper cylinder up-

brake i ing i wards. Tie the caliper in position with a
the Jﬁ,ﬂ,f""""" through the opening in piece of wire to keep it away from the brake
e pads.

NDTE: The bolt has a coating of special grease. Do not remove this grease and keep
the bolt free from dirt and grit. .
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® Remove the innershims,
the outer shim and the two
brake padsfromthe mount-
ing frame. The parts are lo-
cated onthe sides of the
brake pads, as shownin
Figs. 18.1. Remove the two
brake pad clips(3)from the
topandbottomofthecaliper.
iliustrationiateron).

The brake pedal must not be
operated, once the brake
pads have been removed.
Replace the brake pads as a
setifthethickness ofthe pad y
zggg?na_')_'i};’:::a;fcgm: Fig. 133 — Remove the sleeve bolt(arrow)andiiftup the caliper toex-
brake pad only or attempt to possthebrakepads.

axchange brake pads from the inside 1o the outside or vice versa or from one side to
the other. Clean the caliper with brake fiuid or methylated spirits — never petrol.

Brake pad repair kits contain the two brake pads, anti-squeal shims and new pad clips.
All parts must be used during assembly.

Check the brake disc for grooves, caused for exampie by wom brake pads. Measure the
disc thickness. Replace the disc if the thickness is less than given in Section 160.

The instaliation of the brake pads is a reversal of the removal procedure, noting the fol-

lowing points:

® Fit brake pads, inner shims and outer shims in accordance with Fig. 13.1 and en-
gage the clips.

@ Before fitting the new brake pads, push the piston back into its bore. To do this,
slacken the bleeder screw and use a non-metallic instrument or a clamp to push the
piston or the two pistons into the bore. To avoid bleeding of the brake system, apply
pressure to the piston and then open the bleed screw. Close the screw befors
releasing the pressure.

e Lower the caliper cylinder over the fitted brake pads and fit the lower bait. Tighten
the boit to 75 kgm (54 ft.Ib.). If you carried out work on the front brakes of a Mit-
subishi vehicle in the past, you will notice the increased tightening torque for the
guide bolts.

After completed instaliation, operate the brake pedal a few times and check if air
has entered the system. In this case bleed the system as described later on in this
section. '

131.2. Brake Caliper — Removal and Overhaul

® Remove the brake hose from the brake pipe connection on the spring strut. To do
this, undo the union nut, drive out the spring plate and withdraw the brake hose
from the bracket. Plug the open end of the brake pipe to prevent entry of dirt.

® Remove the two bolts shown in Fig. 134 and lift off the brake caliper. Remove the
brake pads as described in Section 13.1.1.

® To remove the piston apply an air line to the brake hose connecting bore, as shown
in Fig. 135. Place a rag underneath the piston to prevent damage during ejection.
Keep the hands away from the area below the piston. Do not use excessive air
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pressure. — Warning —
Make sure the piston can-
not be damaged when it
hits the other side of the
caliper.

® Remove the piston dust
seal carefully with a screw-
driver, if it has come away
with the piston. Use a blunt,
pointed instrument and re-
move the piston seal from
the inside of the cylinder
bore. Take care not to
scratch the surface.

e |f the two rubber bbots.

shown in Fig. 135, are N0 537134, — The arrows point to the brake caliper mounting
bolts.

Fig. 135. — Removal of the piston with an air line (lef) and the position of the rubber boot (1) and
the rubber bush (2) in the caliper cylinder.

longer in good condition, remove them from the brake caliper cylinder.

Thoroughly clean all parts in methylated spirits or brake fluid. Check the inside of the
caliper bore for grooves or other damage. Replace the cylinder assembly if wear is ex-
cessive. Slight blemishes can be removed with smooth sandpaper. The gliding face of
the piston is specially treated and cannot be smoothed with sandpaper. Always replace
the cylinder seal and the rubber dust seal.

Before assembly coat ali internal parts of the cylinder with clean brake fluid or brake
paste. Various repair kits are available to overhaul a caliper and all contain lubrication
grease. Check with your dealer which repair kits are sold. They are available for caliper
overhaul, seals and rubber boots and brake pads, but not all may be available in any
one country.

Assembla the caliper as follows, referring to Fig. 136:

e Coat a new cylinder seal with rubber grease and install the seal into the cylinder
groove without twisting it.

e Coal the inside of the cylinder bore with clean brake fiuid.

® Push the piston carefully into its bore without tilting it. Coat the groove for the loca-

146



7.5 kgm
54 h.lbs.\

Fig. 136 — Exploded view of a brake caliper.

1 Lower bolt (guide pin) 9 Piston seal

2 Upper bolt (lock pin) 10 Caliper body

3 Bush 11 Brake pad with wear indicator
4 Caliper mounting bracket 12 Brake pad

5 Guide pin boot 13 Outer shim

6 Retaining ring 14 Inner shim

7 Dust seal 15 Pad clip

8 Piston

tion of the rubber dust seal with rubber grease and fit the seal into the piston and
the caliper cylinder. Fit the retaining ring o the end of the piston dust seal.

® Fit the brake caliper to the mounting bracket. Coat the inside of the rubber bushes
for glide sleeves and sieeve bolts with orange-coloured grease.

The installation of the brake caliper is a reversal of the removal procedure. Tighten the
bolts to 75 kgm (54 ft.Ib.) and bieed the brake system.

1313 Brake Discs

The removal of a brake disc is straight forward after removal of the complete brake
caliper. The disc is fitted over the outside of the wheel hub. Mark the posmon of the disc
in relation to the hub. Check the brake disc as follows:

® Measure the thickness of the brake disc. Replace the disc if the thickness is less
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then 22.4 mm {088 in.). The thickness tolerance must not exceed 0.07 mm (0.003
in.).

Fig. 137. — Checking a braka disc for run-out.

To check a brake disc for distortion, refit it to the hub and use two of the wheel nuts
to tighten the disc to the hub. Apply a dial gauge 1o the outer edge of the disc, as
shown in Fig. 13.7 and siowly rotate the disc. Observe the needie defiection, indicat-
ing the run-out of the disc. This should not exceed 007 mm (00028 in.). Replace the
disc it otherwise. If the disc has just been fitted to the hub, remove it once more and
check that no foreign bodies are trapped between the surfaces of hub and disc.
Then re-check.

13.4. Rear Drum Brakes

Afthough the diameter of the rear brakes is not the same on all models, their construc-
tion is. An exploded view of the rear brakes is shown in Fig. 138. Irrespective of the
brake drum (shoe) diameter, the whes! brake cylinders are of the same diameter on all
models. Quote the chassis number and the model when new parts are obtained.

The foliowing operations should be carried out by referring to the illustration.

134.1. Replacing the Brake Shoes
Fig. 138 should be referred to in case of difficulties:

Jack up the rear end of the vehicle and support on chassis stands.

Remove the rear wheels. )

Remove the brake drums as described in Section 11.2.1 (page 135).

Using a pair of pliers, unhook the lower return spring from the two brake shoes,’
Place the forefinger over one of the brake shoe hold-down pins (from the rear of the
brake back plate) and grip the spring seat from the front with a pair of pliers. Turn
the spring seat by 90° until the head of the pin can be guided through the elongated
hole in the spring seat. Remove both spring seats and the springs. Remove the se-
cond hold-down pin in the same manner. .
Lift the brake shoes from the lower bracket and pull one of the brake shoes out of
engagement with the whesl brake cylinder. This will release the tension of the upper
brake shoe return springs, wich can now be removed.
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@ Tilt the brake shoes downwards and disconnect the handbrake cable from the oper-
ating lever after compressing the spring. :

Thoroughly clean ali parts. Brake shoes must be replaced if the material thickness is
down 1o 1.0 mm {004 in.). Always replace brake shoes as a set and never interchange
them from one side 1o the other to compensate for wear. Check that there are no signs
of leaks on the rubber dust caps of the wheel brake cylinders. If this is the case, over-
haul the cylinders as described in Section 13.4.2. or fit a new cylinder.

The handbrake lever is secured by means of a retaining clip, wave washer and pin to
the brake shoe and must be removed if new brake shoes are fitted. To do this, insert a
screwdriver into the gap of the retaining clip and open it up until it can be removed, as
shown in Fig. 138 on the left. Fit the lever to the new shoe, insert the pin, place the
wave washer in position and fit the clip inlo the groove. Use a pair of pliers and press
the two ends of the clip together as much as possible (Fig. 138, right). Check the lever
for free movement.

. 3 ,
Pin of shoe assembly Pin o shoe assembiy

Retainer Re::ainer

Fig. 139. — Removal {left) and instaliation (right) of the retaining clip for the handbrake operating
lever.

Measure the inside diameter of each brake drum. The maximum permissible diameter
is 2050 mm (8.1 in.) or 2306 mm (9.1 in.) and a drum must be replaced, if this dimen-
sion is reached.

The installation of the brake shoes is a reversal of the removal procedure. Coat the con-
tacting areas for the brake shoes on the brake back plate with a little brake paste. The
lower return spring must not be stretched during installation.

Turn the adjuster until the outer diameter of the has the approximate diameter of the
brake shoes to set the shoes to the the basic setting for the operation of the seif-
adjusting mechanism. A caliper must be used fo measure the diameter.

Refit the brake drum with the hub (if applicable) as described in Section 11.2.1 and
tighten the wheel bearing nut. After installation of the drums depress the brake pe-
dal a few times to bring the seif-adjusting mechanism into operation. If necessary
adjust the handbrake as described in Section 139.2.

134.2. Wheel Brake Cylinders — Overhaul

¢ Remove the brake shoes from the brake backplate as described in Section 13.4.1.
Slacken the union nut at the rear of the brake backpiate, withdraw the pipe and piug
up the open end of the pipe to prevent entry of dirt. Unscrew the wheel brake
cylinder from the plate.

® Remove the two rubber dust caps from the cylinder body and push the 'pis!ons
through the bore. Using the fingers only, remove the piston cups from the pistons.
Check the pistons and the inside of the cylinder bore for corrosion or seizure. A
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cylindef should be replaced if such damage is visible.

® Coat the piston cups and pistons with clean brake fluid and fit the cups to the.
pistons, with the lips facing towards the inside. Only use the fingers and make sure
that the cups are seated properly in the piston grooves.

® Wet the inside of the cylinder bore with clean brake fluid and insert the two pistons
without turning over the sealing iips. Fit the rubber dust caps. Coat the face of the
cylinder with sealing compound and refit to the brake back piate in reverse order to
the removal procedure. Bleed the brake system after installation as described in Sec-
tion 138.

13.5. Rear Disc Brakes

Fig. 1311 shows an exploded view of the disc brakes (type M-R45S) as fitted to models
with disc brakes on all four wheels (with ABS). The operation of the calipers is similar
fo the operation of the front brake calipers, i.e. one piston is used and the complete
caliper slides on bolis against the disc. As soon as the first brake pad is in contact with
the brake disc, the second

brake pad is pushed against

the disc. A joothed rofor is fitted

to the inside of the wheel hub.

Take care not to drop a re-

moved wheel hub on the fioor,

as the rotor teeth can chip off

easily. Note that the piston .
must be pushed into the caliper

before new pads are fitted. in-

dependent brake shoes are

used to operate the handbrake.

There is no special mechanism

for operating the self-adjusting

mechanism inside the brake

calipers, as is the case with

many rear calipers.

1351. Brake Pads —
Replacement

The rear caliper brake pads are
also connected to the wear-
indicator system and the
squealing noise (this time at s
the rear) will point out to you o ®J =
that the brake pads have worn
.beyond their limit. As in the Fig. 1310. — Details for the removal and instaliation of the
case of the front calipers, it is rear brake pads. The wear indicalor is fitted to brake pad (3).
possible to check the thickness 1 Quter shim . 3 Brake pad '
of the remaining malerial of the 2 Brake pads 4 Brake pad clips
brake pads without removing
the caliper. An inspection opening in the caliper, similar as shown in Fig. 132 enables
the check after removal of the wheels. Hf it is estimated that the material thickness is
less than 2.0 mm, replace the pads. Refer to Fig. 13.10 for details. You will find that rear
brake pads last longer than anticipated.

e Jack up the rear end of the wehicle on place chassis stands underneath the body.
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Fig. 1311, — Details for the removal and installation of the rear brake pads and the overhaul of the
rear brake caliper.

1 Guide pin 8 Caliper piston
2 Lock pin 9 Piston seal
3 Bush 10 10 Caliper body
4 Caliper mounting bracket 11 Pad with wear indicator
5 Slide pin boot 12 Brake pad without wear indicator
6 Retaining ring - 13 Outer shim
-7 Dust excluder - 14 Pad clips

® Remove the rear wheels.

e Remove the bolt at the bottom of the brake caliper and swing the caliper towards the
top. Use a piece of wire to secure the caliper to the rear suspension to prevent
stretching of the brake hose.

® Remove the outer shim (1) in Fig. 13.10 and the brake pad next to it. Remove the
pad cfips (4) and take out the second brake pad. One of the brake pads (3} has the
wear indicator fitted. Make a note where it comes from. Brake pads must be re-
moved on both sides of the vehicie. Make a note how the pads are installed to facili-
tate the refitting.

The brake pedal must not be operated, once the brake pads have been removed.

Replace the brake pads as a set if the thickness of the pad material is less than 20 mm

(008 in.).

Never replace one brake pad only or attempt to exchange brake pads from the inside

1o the outside or vice versa or from one side 1o the other. Clean the caliper with brake

fluid or methylated spirits — never petrol. Check the cylinder seals for signs of leakage.

Brake pad repair kits contain the two brake pads, anti-squeal shims and new spring
clips. All parts must be used during assembly.

Check the brake disc for grooves, caused for exampie by womn brake pads. Measure the
disc thickness. Replace the disc if the thickness is less than given in Section
130. :
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The instaliation of the brake pads is a reversal of the removal procedure, noting the fol-

lowing points:

® Fit brake pads, the pad ciips and the outer shim in accordance with Fig. 1310, mak-
ing sure that the brake pad with the wear indicator is fitted to the inside.

@ Lower the caliper cylinder over the fitted brake pads and fit the lower boit. Tighten
the bolt to 4.4 kgm (32 ft.Ib.).

® After completed instaliation, operate the brake pedal a few times and check it air has
entered the system. in this case bleed the system as described later on in this sec-
tion. Remember that new brake pads will take some time tc adapt to the disc faces.
Treat the brakes accordingly.

135.2. Brake Caliper — Removal and Overhaul

Removal, overhau! and installation follows the general pattern for the operations
described for the front brake calipers. Fig. 13.11 shows an exploded view of the caliper.
The only difference is the tightening torque for the guide bolt (lower bolt) and the lock
bott (upper bolt) which is lower for the rear calipers.

1353 Brake Discs

The braks caliper must be removed as described (without disconnecting the brake hose).
The disc is held by ascrew to the outside of the wheel hub.

Check the brake disc as follows:

® : Measure the thickness of the brake disc. Replace the disc if the thickness is less then 84
mm (0:33in.). The thickness tolerance must notexceed 007 mm (0003 in.).

® To check a brake disc for distortion, refit it to the hub and tighten the screw. Apply a dial
gauge to the outer edge of the disc, simiiarly as shown inFig. 13.7 and siowly rotate the
disc. Observe the needle deflection, Indicating the run-out of the disc. This should notex-
ceed 0.08 mm (0003 in.). Replace the disc if atherwise. If the disc has just been refitted
there is the possibility that something has been tapped between disc and hubface. Re-
move the disc, wipe the faces clean and re-check asdescribed.

13.6. Master Brake Cylinder
136.1. Removal and Installation

Fig. 1312 shows a general view of the master cylinder instaliation on models without
and with ABS system. The difference is the installation of a brake pressure proportion-
ing valve which is not fitted to the cylinder used in modeis with ABS system. On models
with ABS, a 6-way connector is fitted in its place. Remove the cylinder as follows:

@ Remove the level sensor harness connector and unscrew the union nuts securing
the brake pipes to the cylinder connections. Plug the open ends of the pipes to pre-
vent entry of dirt.

® Remove the nuts securing the master brake cylinder fo the front face of the brake
servo unit and carefully lift out the cylinder without spilling brake fiuid over painted
areas of the vehicle.

The instaliation of the cylinder is a reversal of the removal procedure. Tighten the secur-
ing nuts to 08 - 1.2 kgm (6 - 9 ft.lb.). Take care when tightening the unit nuts in order to
prevent damage to their fine threads. Fill the master cylinder reservoir. The brake system
must be bied of air after installation (refer to Section 13.7).
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Fig. 1312. — Details for the removal and installation of the master brake cylinder. On the L.H. side
without ABS system; on the R.H. side with ABS system. The pipes may have a different shape, de-
pending on the mode. -

1 Connector, brake fluid level 5 Nut, 08 - 1.2 kgm (6 -9 R.Ib)

2 Brake pipes 6 Brake servo unit

3 Bracket for proportioning valve 7 Vacuum hose

4 Master cylinder

136.2. Overhauling the Master Cylinder

The overhaul of the master cylinder is not recommended. Cylinders will work satisfac-
tory for a jong time. Although repair kits, containing complete pistons, sealing washers,
eic. may be available, it is far better to fit a new unit, despite the fact that it will be more
expensive. Your dealer may be able to overhaul the cylinder, but there is stili the danger
that the piston bore is worn or grooved, requiring a new cylinder after all.

13.7. Bleeding the Brake System

Bleeding of the brake system should be carried out at any time that any part of the sys-
tem has been disconnected, for whatever reason. If only one brake circuits has been
opened, it may be enough to bleed only this circuit. Otherwise commence the bleeding
on the L.H. rear whee! and then foliow in the sequence R.H. front, R.H. rear and L.H.
front.

The procedure given below should be followed and it should be noted that an assistant
will be required, unless a so-called ‘‘one-man"” bleeding kit is available.

\h use clean fresh brake fluid of the recommended specification and never re-use

fiid bled from the system. Be ready to top up the reservoir with fluid as the operations
proceed. if the leve! is allowed to fall below the minimum the operations will have 1o be
re- started.
Obtsin a length of plastic tube, preferably ciear, and a clean container. Put in an inch or
two of brake fiuid into the container and then go to the first bleed point. Take off the dust
caphand attach the tube to the screw, immersing the other end of the tube into the fluid
in the container.

Open the bleed screw about three quarters of a tum and have your assistant depress
the brake pedal firmiy 10 its full extent while you keep the end of the tube weli below the
fluid level in the container. Watqh the bubbles emerging from the tube and repeat the
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operation until no more are seen. Depress the brake pedal once more, hold it down
and tighten the bieed screw firmly.

Check the fiuid level, go to the next point and repeat the cperations in the same way.
Install all dust caps, depress the brake pedal several times and finally top up the
reservoir.

13.8. Brake Pressure Regulating Valve

The brake pressure regulating valve is fitted below the brake servo unit. The valve can-
not be repaired or dismantied and must be replaced in case of malfunction. When
removing and refitting the vaive note the pipe connections.

The operation of the valve can only be checked with the help of two pressure gauges
and only a dealer should carry out this job.

To remove the valve, unscrew the union nut securing the brake pipes, withdraw the
pipes and plug up the open ends to prevent entry of dirt. Unscrew the vaive. Tight-
en the screws to 1.0 kgm (7 ft.1b.).

13.9. Adjusting the Brakes
139.1. Front and Rear Brakes

Front and rear brakes are self-adjusting and no regular adjustment is necessary. To
bring the rear shoes or pads nearer o the disc or drum faces, operate the foot brake
(without ABS) or the handbrake (with ABS) several times. The mechanism, depending
on the version, is either operated by the handbrake or by the footbrake. This will actuate
the adjusting mechanism.

139.2. Adjusting the Handbrake

If the handbrake lever can be pulled by more than 5 to 7 notches, when drum brakes
are fitted or 4 to 6 notches, on vehicles with ABS, adjust the handbrake lever stroke as
described below. it will be necessary o remove the rear wheels on vehicles wth disc
brakes to adjust the separate brake shoes inside the brake discs.

Models with Drum Brakes

panel on the floor console
box. Using an open-ended
spanner, slacken the hand-
brake cable adjusting nut,
thereby freeing the hand-
brake cable (Fig. 13.13).

® Start the engine and oper-
ate the brake pedal five or
six times until the pedal

stroke remains constant.
This indicates that the auto- | ~ o
malic take-up mechanism is
working properly. Turn the A [

adjusting nut against the
handbrake lever untii the Fig. 1313 — The adjusting nut for the handbrake cables.
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lever can be puiled by the amount on notches (clicks) speciﬁedr on the previous
page. Refit the rear switch panel {o the console box.

® Raise the mear end of the vehicle and with the handbrake lever released, check that
the rear wheels rotate freely. Pull the handbrake lever by 6 to 7 notches and check
that bolt wheels are locked.

Models with Disc Brakes

The adjustment of the handbrake is in general carried out as described above for
models with drum brakes, i.e. the handbrake cable is adjusted as described above, but
the brake shoes must be set to their correct position to take up future wear:

e Jack up the rear of the vehicie and place jacks underneath the sides of the body.
Remove both rear wheels.

|
a

—
AC]"SIS' :

Fig. 13.14. — Adjusting the brake shoes inside the brake discs on models
with disc brakes on the rear wheels.

® Rotate the rear wheel hubs to the position shown in Fig. 1314 and remove the plug

- trom the adjusting hole in the brake disc. insert a screwdriver and operate the smail
adjuster wheel inside the dis in the direction of the arrow (inset, top ieft) until the
brake shoes lock the brake disc. Carry ocut the operation on both sides of the
vehicle.

@ Return the adjuster wheels by five clicks.

® Check that there is no play on the handbrake cable end (Fig. 13.13). Otherwise tight-
en the nut until it is just touching its seat. The nut must be locked by the nut holder.

® Refit the wheels and release the handbrake. Turn the rear wheels and check that
both wheels can be rotated freely without dragging or excessive “‘grinding” noises.

1393 Replacing the Handbrake Brake Shoes inside the Discs

Fig. 13.15 shows the arrangment of the brake shoe assembly on the rear axle. There is
no need to remove the rear wheel hubs to replace the brake shoes. The hoid down
springs for the brake shoes are ramoved in the manner described for the rear drum
brakes

Before instliation of new brake shoes (always in sets), unscrew the adjuster (7) and clean
the threads. Coat the threads of the adjuster pin and the glide spigot on the other side
with M.P. grease. Screw the pin in and out to make sure it can rotate freely.

Replace the brake shoes if the thickness of the linings is less than 1.0 mm (0.04 in.).
The standard thickness of the linings is 28 mm (0.11 in.), i.e. from the remaining thick-
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23 kgm

40 ft. Ibs.

Fig. 13.15. — Exploded view of the handbrake brake shoes inside the brake discs on models with
ABS. Follow the numbered order during removal.

1 Rear speed sensor 11 Shoe hold-down spring

2 Rear brake caliper 12 Brake shoes

3 Rear brake disc 13 Handbrake cable securing clip
4 Shoe return spring, rear 14 Handbrake cable

5 Shoe return spring, front 15 Hub cap
6 Lower shoe return spring 17 Wheel hub nut

7 Brake shoe adjuster 18 Tongued wwasher
8 Thrust strut 18 Wheel hub
S Reer hub assembly 20 Brake backpiate

10 Spring retainer

ness you will be able to judge how much mileage is left in the brake shoes.

Check the inside face of the brake discs. Obvious wear (grooves, pitting, eic.) requires
new brake discs. Disc in acceptable condition should be measured. A maximum inner
diameter of 169.0 mm (6.7 in.) must not be exceeded. Use a caliper to measure.

The installation is a reversal of the removal procedure. Smear the contact faces for the
brake shoes on the brake back plate and the fulcrum points for the brake shoes with a
little M.P. grease. .

Refit the shoe hold-down pins as described for the drum brakes.
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1394. Adjusting the Brake Pedal

As the free play at the tip of the brake pedal is governed by the brake servo unit push
rod, there is no need to adjust the tree clearance on the pedal. This play must only be
checked and adjusted if the brake servo unit has been repiaced.

To adjust the brake pedal height, siacken the brake light switch locknut and unscrew the
switch until it no longer touches the pedal. Slacken the push rod locknut and with a pair
of pliers, rotate the push rod into the required direction untif the height is between 185
- 200 mm (7.7 - 79 in.). Tighten the iocknut. Check that the free play at the pedal tip is
between 3 and 8 mm (0.12 - 0.31 in.).

13.10. Brake Servo Unit

It is not recommended that the owner should attempt to repair the servo unit. This is
best left to your dealer who has special tools to deal with renovating. Remember that a
failure of the servo unit 1o act will not affect the efficiency of the braking system but, of
course, additional effort will be required for the same braking distance to be maintained.
The brake pedal height must be checked and if necessary adjusled, if a new brake ser-
vo unit has been fitted. Siacken the locknut on the clevis fork and tum the operating rod
with a pair of pliers. Turning the rod clockwise will lift the pedal up.

ATTENTION! f you coast downhill, for whalever reason, with a vehicle equipped with
a brake servo unit, remember that the vacuum in the unit will be used up after a few
applications of the brake pedal and the brake system wilt from then onwards operate
without power-assistances. Be prepared for this.

The servo unit is removed by removing the master cylinder (Section 136.1.), taking oft

the vacuum hose and removing the servo unit attachment nuts from the mounting studs
(from within the vehicle). Disconnect the brake servo push rod at the clevis fork.

13.11. Brakes — Tightening Torgues

Master Brake Cylinder:
PiStonSlopSCraw:. . .. ....... . i i 0.15- 03 kgm (1 - 2 f.Ib.)
Cylinderto brak@ servo: . .. ... oiiieiiin i 08-12kgm (6-9 f.Ib)
Brake servoto pedal bracket: ......................... ... 08 - 1.2kgm (6 -9 fi.lb)
Brake pipe union nuts: ...... e e 13- 1.7 kgm (95 - 12 R.Ib.)
Front brake calipergquide and lockpins: .......................... 75 kgm (54 f.1b.
Brake caliper mounting bracket to steering knuckle: .............. ...9kgm (65 f.Ib.
Brake pipe/hose bracket to steering knuckle: ....................... 15 kgm (11 R.0b.
Caliperbleederscrew: . ..<....... ... ..ot 0.8 kgm (6 ft.Ib.
Rear Drum Brake Assembly:
Bloodorscrew: . ....... ...l 0.7-09 kgm (5 - 7 ft.Ib.
Wheel cylindertobackplate: .. ....................... ... ..., 0.8 kgm (6 ft.Ib.
Backplatetorearaxie: ............. ..ol 55 kgm (40 L.Ib.
Brake pipo union nuts: .. ... ... .. e 15 kgm (11 b,
Rearwheelhubnuts:. .............. ... i, 23 kgm (166 R.Ib,
Rear Disc Brake Assembly:
Brake caliper guideflock bolts: ........................ ... ..... 4.4 kgm (32 ft.bb.
Brake caliper mountingbracket: . .............. ... ... ... ... 55 kgm (40 ft.Ib.
Wheelbearing nut....... ... ... iiiiiiii i, 230 kgm (166 ft.Ib.
Brakepipeunionnut: ............... ...l 13- 1.7 kgm (95 - 12 f.Ib,
Bleederscrew: .. ........... ... 07-09 kgm (5-7 ft.lb.




14. ELECTRICAL EQUIPMENT

14.0. Technical Data

Battery
Capachy: ... Depending on engine and equipment
Spec. Gravity:
Fully chared: .. ... ... 1.260
Half GRG0 ... oottt e 1.160 - 1.200
Fullydischarged: .......... ... ..o iiuiiiiii e 1.100
Charging Cument: . .............coviiiiiiannrnvancnnnns 10 9 of battery capacity
Quick Charging: . . .......... e With battery capacity
ey charged s C
ully © S I
Half chal L e e e e e -2 C
Fullydischarged: . .. ....... ..ot it —8°C
Starter Motor
1800/2000CC:. ..o v a s Reduction drive with panetary gear, 0.9 kW at 12 voits
Diesel ONgine: . .. ...ttt Reduction drive, 2.0 kW at 12 volts
Alternator
MBKE. . . o oottt e e et a e Mitsubishi
BT T T L L LA LR SRR RN 12 volts
Ouput: .........covvennnn, 60 amps (manual) or 65 (1800 c.c.) or 75 amps (2000 c.c.)
Regulating voltage: . ............c.ovieeveieiiian .. 139- 149 volts at 20° C
Brushlength: . ... ... .. ... i, Given by wear line on brush

All models covered in this workshop manual operate with an electrical system of 12
volts with negative earth return. The battery is located in the engine compartment.

A pre-engaged starter motor with reduction drive is used on all models, but different
starter motors are used for petrol and diesel models. The starter switch is part of the ig-
nition switch and during operation energises a solenoid switch, mounted on the drive
end bracket of the starter motor.

The alternator is driven via a V'’ belt from the crankshatt pulley. An electronic regula-
tor, built into the alternator controls the charging current.

14.1. Battery

The 12 volits battery consists of six cells, made-up of positive and negative plates, sur-
rounded by a sulfuric acid solution. The battery provides the current to start the engine,
for the ignition system, the lighting of the vehicle and other current consumers.

The following maintenance operations should be carried out at regular intervais to ex-
tend the life of the battery and to always keep it at its peak performance.

‘® Check the battery level once a week. If the baltery case is translucent, the level can
be seen through the case. Otherwise the filler piugs will have to be removed for in-
spection, If the electrolyte is below the separator piates, add distilled water. Do not
over-fill the battery and wipe away any spilled water before replacing the filler plugs.
Tap water must not be used to top-up the battery.

e If frequent topping-up is necessary, it may be that the battery is over-charged by the
alternator and the latter should be checked accordingly. A cracked battery case can
also be the cause.

e The battery cables should always be firmly clamped and the battery terminals must
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be free of corrosion to ensure good electrical conduct. Corroded areas can be
cleaned with a soda solution and a wire brush. A thin coating of petroleum jelly
should be smeared on battery posts before cables are re-connected.

® Check the gravity of the electrolyle in each cell using a hydrometer. This is an indi-
cation of the charge condition of the battery: All celis should give the same reading
{see Section 140) and if there is a great variation in one cell, then either the electro-
iyta in the celi is weak due to being fopped-up with distilled water or that cell is
defective. In this case, a new battery must be fitted.

‘17.2. The Alternator
14.2.1. Routine Precautions

The alternator contains polarity-sensitive components and the precautions below must
be observed to avoid damage. )

@ Check the batiery polarity before connecting the terminals. Immediate damage will
result to the silicon diodes from a wrong connection — even if only momentarily.

@ Never disconnect the battery or alternator terminais whilst the engine is running.

e Never aliow the alternator 1o be rotated by the engine uniess ALL connections are
made.

® Disconnect the alternator multi-pin connector before using electric welding equip-
ment anywhere on the vehicle.

® Disconnect the battery leads it a rapid battery charger is to be used. N

e It an auxiliary battery is used 10 start the engine, take care that the polarity is correct.
Do not disconnect the cables from the vehicle battery.

14.2.2. Checking afitted Alternator

The charging warning light in the instrument panel must be extinguished during normal
operation of the engine. If the light comes on whilst the engine is running check the al-
ternator. The first check is on the drive belt as this may have snapped. Then check all
electrical connections on the alternator. Al turther inspection work must be carried out
on the removed alternator.

14.23 Removal and Installation
e Disconnect the battery earth cable. Disconnect the alternator cables by withdrawing
the plug at the rear end of the alternator.

e Remove the adjuster boit and the nut and slacken the other mounting point. Swing
the adjuster upwards, press the alternator towards the inside and remove the *'V*’
belt. Remove the adjusting mechanism.

® Remove the long bolt at the bottom of the alternator after removing the self-locking
nut and lift out the alternator. :

The installation of the alternator is a reversal of the removal procedure. Place the "'V”
belt into the pulley grooves and push the alternator towards the outside. Provisionally
tighten all mounting bolts and adjust the beit tension as described in Section 4.3.2.

14.24. Dismantling the Alternator
Alternators should not be dismantied andior overhauled. It is far better to obtain an ex-
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change unit from your parts suppliers. These have in most cases the same warranty as
new parts and will speed-up the repair time. Even the replacement of brushes is not the
easiest of operation, as the new brushes must be soldered in position, with the risk of
solder running into the cable network.

14.3. Starter Motor

1431. Removal and Installation

Disconnect the battery cable. Disconnect the cables on the solenoid switch. One has
a plug connector and is pushed on, the other one must be unscrewed from the stud.
Push the cables to one side.

Remove the starter motor mounting bolts from the flywheel housing and remove the
unit. '

The instaliation of the starter motor is a reversal of the removal procedure.

1432 Starter Motor Repairs

As in the case of the alternator, fit an exchange unit if the starler motor has burnt-out or
suffered other damage. If you are familiar with starler motors, dismantle it in the conven-
tional manner.

14.4. Fuses

The fuse box is jocated below the dashboard. The capacity of each fuse and the pro-

tected circuit is printed on the fuse box cover. Various other fuses, depending on the
* equipment, are located in the relay box. These include fuses for the L.H. and R.H. rear

light circuits, the headlamp main beam circuit and the hazard warning light circuit.

Before replacing a fuse, check the fuse hoider for corrosion. Never try to repair a bumt-
out fuse by bridging the fuse holder with aluminium foil. Before inserting a new fuse
make sure you have located the reason for the electrical fauit.

Fusible links are fitted to the relay box, located near the battery.

These links are of ditferent colour and must be replaced with a fusible link of the same

colour. The fuse will melt if the designated current is exceeded. Never cover the fusible
link with vinyl tape.

14.5. Wiring Diagram Cable Colours |

The cables are covered with coloured insulating sleeves. The wiring diagram list these
colours with abbreviations. In general the following colours denote the given circuits:

Stanter/ignition system BW = blackMwhite
Charging circuit W = white
Lighting system R = red
Flasher indicators G = green
Instruments Y = yellow
Other consumers L = blue

. Earth connections B = black

161



14.6. Headiamps

14.6.1. Removal and Installation

The component parts of a headlamp are shown in Fig. 14.1. The headiamp bulbs are
replaced from the inside of the engine compartment. Remove a headlamp bulb as

fotlows:

Fig. 14.1. — Details for the removal and installation of the headlamps.
1 Side tamp 2 Radiator grille 3 Headlamp

@ Disconnect the battery negative cable and from the rear of the headlamp reflector
withdraw the connector plug. Remove the buib holder and replace the bulb. Never
touch the glass of a new bulb with the fingers only, use a tissue to hold it whilst fit-
ting it into the holder.

Replace aheadlamp as follows:
@ Referring to Fig. 14.1, unscrew the position lamp from the side of the headiamp.

® Remove the radiator grille.
@ From the rear of the headiamp reflector, disconnect the cable connector plug.
® Unscrew the headlamp securing nuts and boits and lift out the head!amp.

The installation of the headlamp is a reversal of the removal procedure. Tighten the nuts
and bolts evenly across.

146.2. Adjusting the Headiamps

The adjustment of the head!amps should only be carried out with an optical instrument.
We strongly recommend 1o take the vehicle 1o a dealer or an auto-electric workshop and
have the headiamp beam alignment checked andlor adjusted. The adjusting screws are
located a the inside of the headlamp units. The long screw is used for the vertical ad-
justment (beams up or down). The other one is for the horizontal adjustment.
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DIESEL ENGINE SUPPLEMENT
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15. DIESELENGINE ]
15.0. MainFeatures

Engineldentification: ............. ... .. ... 4D68
Numberandarrangementofcylinders: .. ............ ... ... ... .. . i 4,inine
Arrangementofcamshaft: ... ... . ... . . Incylinderhead(OHC)
Camshaltdrive: . ... ........ ... . . . e Toothedtimingbeit
EngineCapacily: .. ... ... .. e 1998ccm
CyRnderBore: . .. ....... ... e 82.7mm{3.26in.)
PISIONSITOKE: . . . . .o e 93.0mm (366in.)
COmMPresSSIONTAIO: .. .. .. ...ttt it e e 224:1
MaX.Performance: ... ... ... ...ttt e e 82BHPat4500rpm
MaxX.TOrQUe: . .. ... 16.8kgm(121 ft.ib.)at2250 rpm
CompressionPressuresat250rpm: .. .......... ... ... ... 35.0kg/sq.cm. (498 psi.)

MiN. COMPIESSIONPIESSUTE. . . .. .. ..ttt a e 256kg/sq.cm.(364psi.)
FINGOGer: . ... e e 1—-3—4-—-2
ValveClearances(warm): . .. ..........c.oeornniii oo 0.25mm(0.010in.), allvalves
injectiontiming: 9°aflerT.D.C. atidlingspeed
IHOSPOBA: . .. ... e 750rpm X 100rpm
O PUMPIYDE: .. .ottt Gear-type pump

Ol SUMPCAPACIY: . . .. i e SeeSection0.3

15.1 Engine—Removalandinstallation

NOTE: The air con&itioning system must be discharged if one is fitted. This is not a
job for the unexperienced and advice shouid be sought before the removal and instal-
!ation of the engine is attempted.

Fig. 15.1. — Initial steps during the removal of the engine, The numbers are
referred 1o in the text.
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The engine is removed together without the transmission, but the transmission must be
removed from the vehicle before the engine can be removed and lifted out. First carry
out the following preliminary operations:

® Open the bonnet and mark the outline of the bonnet hinges on the panel with a
pencil. Ask a second person to hold the bonnet and unscrew the hinge securing
screws. Free the bonnet of any altachments and carefully lift it oft. Store the bonnet
where it cannot be damaged.

e Refer to Section “Fuel System” and carry out the necessary operations to interrupt
the fuel flow.

e Drain the cooling system and remove the radiator.

® Read section 05 before jacking up the front of the vehicle for operations to be car-
ried out from underneath. The transmission can now be removed as described in
Section 3.1.

The illustrations on the following pages show the location of the individual items referred
to in the following text.

Referring to Fig. 15.1:

® Disconnect the battery and complete remove the battery.
® Disconnect the accelerator cable (1) from the fuel injection pump.

® Disconnect the fuel hoses. Each hose is secured with a wire clamp. Hose (2) is the
fuel return hose, hose (3) is the fuel feed hose.

Slacken the hose clamps and pull off the two heater hoses (4) on the engine side.
Slacken the hose clamp and withdraw the vacuum hose for the brake servo unit (5).
Remove the EGR hose (6) from the connections shown,

On models with air conditioning system, disconnect the vacuum hose for the idle in-
crease solenoid vaive.

4.0 kgm

Fig. 15.2, — Second stage during the removal of the engine. The numbers are again referred to in
the text.
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The next operations are carried out by referring to Fig. 15.2:

Disconnect the control harness (8), removing the nut and bolt. Push the cable har-
ness to one side. :
Disconnect two conneclor plugs. Piug (9) is for the fue! injection pump harness, plug
(10) is for the harness of the throttle lever position sensor.

Slacken the tension of the power steering pump (11), take off the belt and unscrew
the steering pump (12) as described in the relevant section.

It an air conditioning system is fitted, slacken the tension of the compressor drive
belt (13) and remnove the compressor (14).

15 16

Fig. 153 — Thrird stage during the removal of the engine. All numbers are referred 10 in the text.
Replace the items marked with the “N"

The next operations are carried out by referring to Figs. 153 and 15.4:
® Unscrew the two hollow bolts, remove the sealing washers and carefully take off the

two hoses. Two further sealing washers are behind the hoses and must be collected
always replace washers). Hose (15) is the oil feed hose to the engine, hose (16) is
the oil return from the engine. Take care not to interchange them.
From below the engine unscrew the front exhaust pipe from the exhaust manifold
and free the tube from the bracket. The self-locking nuts must be replaced. The lat-
ter itemns are shown in Fig. 154 by items (17). Remove and discard the exhaust pipe-
to-manifold gasket (18). The gasket must always be replaced.
Disconnect the cables from the aitemnator (19) and at the same time the connector
plug for the oil pressure switch connector.
Drain the fluid from the power steering system as described in the relevant section,
Suspend the engine and transmission on a chain or rope and slightly lift the unit un-
til just under tension. Place a trolley jack underneath the engine oil sump (piece of
wood between jack head and sump) and lift up the engine until there is no more
tension on the engine mountings. Remove the engine mounting brackets (21 in Fig.
15.4). Section 15.1.1. gives turther details of the mounting(s).

Slowly lift the engine out of the engine compartment, continucusly checking that it
cannot interfere with other parts in the engine compartment. Wires, hoses, etc. must
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10 kgm
72 fribs.

5.0 kgm
36 ftibs. 17

Fig. 154. — Remaining parts to be removedidisconnected during the removal of the engine.

immediately be freed, if getting caught in the engine. Continuously guide the engine
from other parts in the engine compartment until it can be lifted out without interference.

To install the power unit, lift the assembly into the vehicle and attach all power unit
mountings and fully lower the power unit and tighten all nuts and bolts to the cor-
responding tightening torques. Make sure that none of the wires, cables, hoses, etc. can
get trapped between the engine and the mountings.

All other operations are carried out in reverse order {o the removal procedure. Fill the
transmission with the correct quantity and type of oil. Fill the cooling system with anti-
freeze. Check the operation of the gearchange mechanism after connecting the gear-
change rod and extension rod.

15.1.1 Removal and Installation of Engine Mountings

Fig. 1.2 shows a view of the front and rear engine mountings. The arrangement under-
neath the engine and transmission can be seen in Fig. 1.3. A similar arrangement is
used on the diesel engine, with the exception that some of the parts are of different
shape.

The mountings can be replaced with the engine and transmission in position after the
engine load has been taken off the mountings. Refer to Pages 13 and 14 for further in-
formation.

The transmission has its own mounting points. Section 3.1 should be referred to when
refitting the transmsission to the vehicle.

167



15.2. Dismantling the Engine

The normal order of remaval of parts for a complete engine strip-down is given below
but this may, of course, be modified if only partial dismantling is required. Proceed as
follows:

® Drain the engine oil.
® Remove all engine ancilliary parts. if in doubt, refer 1o specific sections for removal
detaiis of a certain component.

Fig. 155 - Sequence for the removal of the timing drive component parts. Foliow the numerical se-
quence to remove. installation is carried out in reverse order. The letters refer to the tightening
torques.

1 Cranking adaptor 7 Tensioner spring 13 Crankshaft sprocket bolt
2 Crankshaft pulley 8 Tensioner 14 Special washer

3 Upper timing beit cover 9 idier whee! 15 Crankshaft sprocket

4 Lower timing belt cover 10 Camshaft sprocket 16 Oil pump sprocket

5 Timing belt 11 Flange A = 8-10 kgm (58 - 72 ft.Ib)
7 Tensioner spring 12 Injection pump sprocket B =2-3kgm (15-21 fi.Ib)

C=1-13kgm(80-94ftib) D = 34 -40 kgm (25 - 28 ftb) E = 43 -55 kgm (32 - 39 ft.Ib)
F=2-27kgm(15-19ftlb) G = 6-7kgm {44 - 50 ftIb)

® Remove the clutch. To do this, counterhold the flywheel ring gear by means of a
strong screwdriver. Mark the relation of the clutch to the flywheel with a centre
punch (punch a opposite points into clutch and flywheel) and evenly and slowly un-
screw the clutch securing bolts.

® Slacken the alternator securing bolts and take off the drive belt. Thé alternator can
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now be removed completely. Also remove the tensioning link from the cylinder biock.
Remove the V-belt for the power steering pump. To do this, refer to Section 12.4.4.
Remove the cooling fan and the fan clutch from the front of the engine and the
water pump puliey.

Refer to Fig. 155 and remove the upper timing belt cover (3).

Remaove two bolts and take off the cylinder head cover and remove the gasket.
Counterhold the crankshaft against rotation and siacken the four crankshaft puliey
boits. Remove the cranking adaptor (1) and the crankshaft puiley (2).

Unscrew the lower timing cover (4) and remove the gaskets.

Rotate the engine until the piston of the No. 1 cylinder is at T.D.C. position on the
compression stroke. To do this, rotate the crankshaft untit the timing marks on the
camshaft sprocket and the mark on the injection pump bracket are aligned as
shown in Fig. 156. To check the correct position move the two rocker arms of the
first cylinder. Both should have stight piay. If this is not the case, rotate the engine a
further revolution. .

Timing marks

Fig. 156. — Align the two timing marks as shown to set the piston of No. 1
cylinder at top dead centre position.

Using a felt pen or chalk, mark a line across the timing beit to identity its fitted po-

sition.

Remove the camshatft wheel securing bolt and withdraw the wheel together with the

timing belt from the camshatt. Crankshaft and camshatt should not be rotated when

the belt has been removed and the the cylinder head is still in position.

Remove the timing belt tensioner (8) from the cylinder block. Undo the nut, marked

“F’* in Fig. 155 (this particular engine has a bolt at this position) and take off the

spacer (6) and the spring (7). Then unscrew the bolt marked "“E" and take off the

idler wheel (9) for the timing belt.

From the front of the injection pump sprocket unscrew the flange (11) and then re-

move the pump gearwheel (12). Note that a puller is used to withdraw the gear-

wheel, as described in the section covering the fuel injection system. Do not attempt

to hammer the whee! off the shatft, as this could damage the injection pump.

Unscrew the rocker shaft from the cylinder head. Further details can be found in the

saction covering the cylinder head. Unscrew the camshaft bearing cap bolts and lift
- out the camshaft.

Remove the camshatt il seal from its location.

Hold the fiywheel ring gear with a strong screwdriver and remove the crankshaft tim-

ing gear bolt. Use two tyre levers, inserted under the pulley at opposite points, and
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. push the timing wheel oft the crankshaft. . :
® Referring to Fig. 15.7 remove the cylinder head bolts in the order of the numbered
sequence shown. A special Allen key (Part No. MD 998051) must be used to undo
the bolts.

Crankshaft ® The cylinder head is located
sprockel side by two dowels and must be

lifted straight up. Use a rub-
ber or plastic mallet to free a
sticking head. Never attempt
to wedge the blade of a
screwdriver between the seal-
ing faces in order {o separate
the head. Take off the
cylinder head gasket and im-
mediately clean all gasket
faces. '

Remove the oil pump drive
gear. Before removing the
nut, first remove the nut on
the L.H. side of the cylinder block and insert a screwdriver into the exposed plug
opening, as shown in Fig. 158 to retain the left-hand balance shaft in its position.
The screwdriver shaft should have a diameter of 8 mm (0.31 in.) and a length of 60
mm (25 in.). .

Fig. 15.7. — Sequence for the removal of the cylinder °
head boits.

//Screw dfiver\

Fig. 158. — Preventing the rotation of the balance shaft {silent shatt).

e Slacken the bolt securing the balance shaft (also known“as silent shaft) timing gear-
whee! until it can be removed by hand. Remove the belt tensioner (referred 10 as
belt tensioner 'B’") and the second timing belt (Fig. 15.11).

e Remove the balance shaft timing wheel and also the second crankshaft timing
wheel. Use two tyre levers if the wheels have a tight fit.

® Unscrew the oil sump and remove the oil suction strainer.

® Insen a screwdriver through the hole in Fig. 158 to counterhoid the balance shaft
mrdove the bolt securing the driven wheel of the oil pump.

e Remove the front housing together with the baiance shaft. A screwdriver can be in-
170



g /2NN Y
Silent shaft _ Tnmn\n belt "8 ¢ ‘ -
sprocket

e Crankshaft
sprocket "B~

Tensioner "B”

Fig. 159. — Removal of the second timing belt together with the associated
parts.

serted into the notch at the side of the housing to prise it off. Take care not to
damage the sealing faces.

Withdraw the oil pump gearwhee! and the L.H. shaft from the housing and the R.H.
shaft from the cylinder block.

Tum the cylinder block so that the bottom end is at the top or, on a bench, rest the
block on the cylinder head face. Rotate the crankshaft until two of the connecting
rods are at bottom dead centre. Unscrew the two big end bearing cap nuts and
carefully tap the cap with a hammer until it can be removed. Take off the bearing
shell and immediately insert it into the removed cap. :

Using a hammer handle push the connecting rod with the piston towards the top of
the cylinder bore. If a carbon ring has formed af the top of the bore, preventing an
easy removal, use a scraper and remove the carbon without damaging the bore. A
number is stamped into the side of the connecting rod and this should always face
towards the crankshaft puliey side. Mark the connecting rod and the piston with the
cylinder No. Attach the removed bearing cap and the shell to the connecting rod
and remove the other connecting rod and piston in the same manner.

Rotate the crankshaft until the other two big end bearing caps are at bottom dead
centre and remove the two connecting rod and piston assemblies as described
above. Make sure that each assembly Is marked with the cylinder number.

Biock the ftywheel by inserting a strong screwdriver into the teeth of the ring gear
and remove the flywheel bolts. Remove the flywheel, using a rubber or plastic mallet
it necessary. Take care not to drop the flywheel. Remove the rear oil seal retainer
from the cylinder block and unscrew the rear oil seai flange. Take off the gasket. Re-
move the cil seal from the fiange with a suitable drift.

Slacken the crankshaft main bearing cap bolts, commencing at the outsides and
working towards the centre. A one-piece bearing caplcover is used o retain all
crankshaft bearings at once. Note that the front end of the bearing cao is marked
with an arrow. Remove the cover, using a rubber mallet if it stick to the block. The
bearing shells must be kept with their location in the cap.

Carefully lift out the crankshaft.

Remove the remaining main bearing shells from the crankcase and keep them
together with the other shell and bearing cap of each bearing. Use a piece of string
or wire and tie the parts together.
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16.2.1. PISTONS AND CONNECTING RODS — DISMANTLING

The piston pin has a floating fit in the piston and the connecting rod small end. Wire
clips are used to retain the piston pins in position. No special tools are required to
separate the pistons and connecting rods. Remove the wire clips from both sides of the
piston and drive out the piston pin with a suitable mandrel.

Remove the piston rings with a pair of piston ring pliers (Fig. 1.13). Take care not to
break the rings if any other tool is used. :

15.2.2.  VALVES AND ROCKER SHAFTS — DISMANTLING

The removal of the valves requires the use of a vaive spring compressor. Compress the
valve spring until the two vaive cotter halves can be removed with a pair of pointed pli-
ers from around the vaive stem.

Remove the parts from each valve and keep each valve in its correct order of installa-
tion. Also keep the paris of each valve in a small cardboard box or plastic bag.

15.3. Assembling the Engine

Refer to the sections commencing at 15.4 for details of the assembly procedure for in-
dividual parts and units. Follow the general instructions already given for the petrol en-
gines, commencing on page 23.

154. Overhaul of the Engine
154.0. CYLINDER HEAD AND VALVES

The cylinder head is made of light-alioy. Valve guides and vaive seat inserts are pressed
into the cylinder head. The arrangements of the inlet valves, exhaust valves for the
diese! engine are shown in Fig. 15.10 in an expioded view.

The individual components of the vaive and timing mechanisms should be checked for
wear or damage and parts must be repaired or overhauled as necessary.

154.00. Technical Data

Cylinder head material: .................. Light-alioy with pressed in valve guides and vaive
seat inserts
Max. distortion of cylinder head surface: .... Less than 0.20 mm (0.008 in.) Do not re-face
Valves
Valve seat ngle: ... .. ... ... i e 45°, all vaives
Cormection angIes: . . ... ...t 30° and 65°, all valves
Valve Stem Diameters:
Inlet valves, without turbocharger: ... ................. 786 - 7975 mm (0.3134 - 03140 in.)
Inlet vaives, with turbo charger:. .. ................... 7930 - 7950 mm (03122 - 0.3130 in.)
Exhaust valves (allengines) . . ...................... 7830 - 7850 mm (03122 - 0.3130 in.)
Valve SeatWidth: ..............coiiiiiiiiiniiiiinnnnns 08 - 1.3 mm (0035 - 0.051 in.)
Vaive Stem Running Clearance in Guides:
Inlet valves — Without turbo charger: ....... e e 0.03 - 0.06 mm (0.0012 - 0.0024 in.)
— With turbocharger:. ............ v 005 - 0.09 mm {0.002 - 0.0035 in.)
Wear limit: .. ... ... Q.10 mm (0.004 in.)
Exhaustvalves: .................. . ....ciaiiiiia., 005 - 008 mm (0.002 - 00035 in.)
Wearlimit: ... ... .. . 0.15 mm (0.006 in.)
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Fig. 15.10. — Exploded view of the cylinder head.

1 Cylinder head boit 8 Valve stem seal
2 Valve cotter halves 9 Inlet valve guide
3 Vaive spring cup 10 Exhaust valve guide
4 Valve spring 11 Iniet valve seat
§ Spring seat 12 Exhaust valve seat insert
6 Inlet valve 13 Cylinder head
7 Exhaust vaive
Thicknessof Valve Head Edge: . .. ..................coihl, 1.5 mm (006 in.), all vaives
Wear limit — Inlet andexhaustvalves: .. ................. ...t 07 mm (0.028 in.)
Vaive Guides
Valve Guide Length:
Inletvalve guides: ............. ..o 56.0 mm (2.20 in.)
Exhaust valve guides: ............. ... ittt 580 mm (2.28 in.)
Vaive Guide Outer Diameters:
Nominaldiameter: . ..............ccooiviauirrnnenns 1306 - 1307 mm (05142 - 05146 in.)
OVBISIZOS. ... .. oeurrncernoainneeeresisenanenaeansnocans 005, 0.25 and 050 mm
Valve Guide InnerDiameter: . ............... ... ... 800 - 8018 mm {03150 - 0.3157 in.)
Fittingtemperature: . ..... ... iiiiiiirniiiiiiiii i Room temperature
Valve Springs
Fre@ engtn: . ...t 49.t mm {1934 in.)
Min.freeheight: ....... ... ... .. i it 48.1 mm (1.895 in.)
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Length under toad ot 2726 kg (B61bs.). .......... ... ... 404 mm (1.591 in.)
Max. distortion of valve spring at upper end,

spring placed vertical on surface plate: ... .......... .. ..ol 15 mm (006 in.)
Spxing Arrangement during installation: . ... ... ... oL .. Colour code must be at the top
Valve Clearances (engine cold):

IO VAIVES: . . . ..t 0.15 mm (0.006 in.)

EXDAUSE VAIVES: . . . . it e 0.15 mm {0.006 in.}
Camshaft
Camshaftendfloat: .. .................... .. ... ... ....010 - 0.20 mm (0.004 - 0.008 in.)
Cam Height:

Infetand exhaust CAMS, . ... .. ...ttt i 4184 mm (1.6472 in.)

Wear mit .. .. e e 41.34 mm (1.5551 in.)

Bearing journal diameter: .................... ... 29935 - 29950 mm (1.1785 - 1.1791 in.)
Bearing running clearance: .. .. ... ... iii e 0.05 - 0.09 mm (0.002 - 0.0035 in.)
Max. runout of Shafl: .. .. .. ... ..ttt i i e e 0.10 mm (0.004 in.)
Rocker Shafts )
Rocker shaftdiameter: ... .......... .......... ... 18878 - 18898 mm (0.7432 - 0.7440 in.}
Rockerarmilength: ... ... .. .. . i i e 4100 mm (16.14 in.)
Running clearance of shaft: . . ............... .. .......... 001 - 005 mm (0.0004 - 0.002 in.)

15404. Inpection of Parts

Valve Springs: Chack the valve springs for free length and load. Replace springs
which do not conform fo the values given in Section 154.00. All relevant operations are
described in Section 1.40.1 and this section should be referred to.

As for the petrol engines, valve springs are identified by a colour spot al one end and
when fitting the springs, this spot must always be at the top, with the close coiled end
to the head. .

Valve Guides: Remove the valve stem seals, fitted over each valve guide, with a pair
of pliers as shown in Fig. 1.18 and throw away the seals. Never re-use them.

Valve guides and vaive stems should first be inspected for visible wear as described in
Section 1.4.0.2 on page 26.

To replace the valve guides, press out the old guides from the rocker shaft side, using
a mandre! that will fit inside the guide bore. There is nc need o heat the cylinder head
as the guides are pressed in at room temperature. The special tool used in a workshop
will automatically fit the new valve guide into the correct position. Without this tool,
measure the distance from the end of the guide(s) to the cylinder head face with a
depth gauge. Note down this value. Press the new guides into the cylinder head from
the upper face, until the original dimension has been obtained. -

As for the petrol engines, valve guides are available in three oversizes, ie. 005, 0.25 and
050 mm (0002, 001 and 002 in.) and ars marked with "'5", *'25" and “'50" to identify
them. The locating bores in the cylinder head must be reamed out fo take the new
guides.

inlet valve guides and exhaust valve guides are of ditlerent length. Exhaust valve guides
are longer and care must be taken to press the correct guides into the cylinder head.

NOTE: Valve guides to be removed and replaced at room temperature of 20° C. Valve
seats must be re-ground, irrespective of their condition, if the valve guides have been
replaced.

Vaive Seats: Check the valve seals as described on page 27 in Section 1403, Ex-
tended wear can only be rectified by fitting new valve seat inserts. In this case the
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cylinder head should be taken to a dealer to
have the new seat inserts fitted. New vaive
seal inserts are available in oversizes of 03 or
06 mm (0.012 and 0024 in.) and the cylinder
head locating bores must be machined to the
size in question 1o take the new inserts. Only
precision machinery can carry out this
operation.
A re-cut valve seat must be lapped. Use a
suction tool to grind-in the new valve. Use
fine tapping compound and work the seat un-
fil an uninterrupted ring is visible around the
valve face of the after grinding-in the vaive,
clean the cylinder head, and even more im-
portant the inside of the valve guide bores
thoroughly. Any lapping paste left inside the
cylinder head will accelerate the wear of the
Fig. 15.11. — The valve seat angles ot the  NeW parts.
diese| engine. Measure the width of the valve seats with a
caliper. Inlet and exhaust valve seats should
have a width of 09 -1.3 mm (0035 - 005 in). Fig. 15.11 shows the cutter angles used to
re-cut the vaive seats and also shows where the seat width is measured.

Valves: Valves with bent or pitted stems should be replaced. Grinding or straightening
of the valve stems is not permissibie. A maximum of 05 mm (002 in.), however, can be
taken off the ends of valve stems if the contacting area for the rocker levers needs at-
tention. This should be carried out in a grinding machine with a proper chuck to ensure
a straight face at the end of the stem. it stems ends are badly worn, check the rocker
levers as described in the next section as these may aiso have suffered. Slight blemish-
es on the valve head faces can be removed by grinding-in the valves as described in
Section 1.403. Deeper grooves or other damage can be rectified in a valve grinding
machine. The vaive head thickness must not be smailer than 0.7 mm (0.027 in.) after
grinding the vaives to their original seat angle. Also measure the stem diameter and
compare the results with the ‘“Technical Data” in Section 15.4.00. Reject any valves
which do not conform to the minimum values.

Check the running clearance of each valve stem in the valve guide bores as described
in Section 1.40.2 on page 26, and decide if it is necessary to replace the guides before
any further inspection work is carried out on the vaives.

154.0.2 Rocker Shafts and Rocker Levers

Fig. 15.12 shows the cylinder head together with the camshaft. To remove any of the
parts, follow the numerical order of the iliustration. Check the rocker shafts and rockers
for wear, pitting and other visible damage. Measure the outside diameter of the rocker
shaft and the inside diameter of the rockers. The ditlerence between the two dimen-
sions should not exceed 001 - 005 mm (0.004 - 0002 in.) and is the running clearance
for rocker levers.

If the running clearance is exceeded it is not always certain that shaft and rocker levers
must be replaced. Check the shaft for grooves at the areas where the rocker levers are
operating. Deep grooves al these areas indicate wear of the shatt. if on the other hand
the shaft has no visible ridges it may only be the rocker lever that needs replacing.
A maximum of 05 mm (002 in.) can be ground of the rocker lever ends where they con-
tact the valve stems. Badly pitted rocker lever ends make the adjustment of the valves
difficult and only a smooth surface should be visible.
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Fig. 15.12. — The component parts fitted to the upper parts of
the cylinder head.

If after grinding to the thickness given thers is no improvement, replace the rocker lever

in question.

The following points should be noted when dealing with the rocker shaft assembly,
when the cylinder head is dismantled into the parts shown in Fig. 15.12, it should be
noted that the breather hose (1) is connected at the R.H. corner of the cylinder head

cover and not as shown.

e Fit the camshaft as described later on and tigh‘leh the six camshaft bearing cap
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1 Breather hose

2 Oil filier cap

3 Rocker cover

4 Rocker cover gasket

5 Semi-circular seal

6 Rocker arm spring

7 Rocker arm

8 Adjusting screw

8 Rocker shaft
10 Rocker shaft pedestal
11 Camshaft bearing cap
12 Camshatt oil seal

13 Camshaft

14 Cylinder head

A =19-2.1 kgm
14 - 15 R.\.b)

B=28-32kgm
(21 - 23 fib)

C = 05-07 kgm
(37-50 b))



bolts finger-tight.

Assembie the rocker arms and the rocker shaft springs to the rocker shaft.

Fit the rocker shaft assembly over the bearing caps and fit the boits.

Tigthten the camshatt bearing boits and the rocker shaft bolts to the torque given in
Fig. 15.12. After the instaliation hook the rocker shaft spring to the depression of the
bearing cap. Maks sure that all four rocker arm springs are properly in position.
Fit a new camshaft oil seal into the front of the cylinder head until the outer face is
fiush with the head. Apply sealing compound to the the centre groove of the semi-
circular packing and fit the seal in position. The remaining operations are carried out
in reverse order to the removal procedure. The installation of the timing gear is
described in Section 154.4. The vaive clearances must be adjusted as described in
later on before the cylinder head cover is fitted in position. Note that the vaive clear-
ances must be adjusted on a cold engine.

Cylinder Head Thoroughly clean the cylinder head face of old gasket material and
check the suriace for distortion. To do this, place a steel ruler over the cylinder head
face in the directions shown in Fig. 1.28 and with a feeler gauge measure the gap be-
tween the ruler and the head sur. Measure along the different directions shown. The
cylinder head surface must not be re-ground. Distortion means the replacement of the
cylinder head.

154.03. Cylinder Head — Assembly and Instaliation
Refer 1o Fig. 15.10 when assembling the cylinder head:

Place the vaive spring seats over the valve guides and fit the valve stem oil seals.
To avoid ol leaks, a special tool, as shown in Fig. 15.13 should be used for this oper-
ation. Place the seals over each guide and carefully tap down with the hollow tool.
Never attempt to use the old valve stem seals. ’

® Coat the valve stems with thin engine
oil and insert into the correct vaive
guide. Take care not to damage the
valve stem seal when the valive is in-
MD998729 —1— serted. Make absolutely sure that the
valve is inserted into the guide where
it has been lapped into the vaive seat.

Sprig\q
Identification E_ retainer
color
4 =
/- / Stem
seal

Valve Soing
spring seat
seat

Fig. 1514. — The cormect installation of a valve
spring

e Fit the valve springs (correct side up),

Fig. 15.13. — Fitting a valve stem ol seal. place the upper spring retainer (cup)
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over the valve -and using a valve compressor, as shown in Fig. 1.29 comprass the
valves springs until the two vaive cotter halves can be inserted into the groove of the
valve stem. Remove the valve compressor and check that the cotlers have engaged in
their groove by tapping the ends of the valve stems slightly with a hammer. Piace a rag
over each vaive stem end to prevent the cotter halves from flying out.

The instaliation of the cylinder head is carried out as follows:

o Thoroughly clean the sealing faces of cylinder head and cylinder block and place a
new cylinder head gasket in dry condition over the cylinder block. Under no circum-
stances use sealing compound. The cylinder head gaskst has an identification mark
and identification holes at the positions shown in Fig. 15.15. The mark on the L.H.
side must be visible atter the gasket has been fitted. The identification holes also
serve a certain purpose. If the cylinder block, pistons, connecting rods or the crank-
shaft have been replaced, it will be necessary to measure the protrusion of the
pistons above the cylinder block face. From the values obtained, a different gasket

~ may have to be selected. Further information are under the heading *Pistons and
Connecting Rods'’ on the following pages.

@ Tighten the cylinder head
bolts in the reverse order ldentification mark
to Fig. 157 in several S\
stages in the following se-
quence:

— Measure the length of
each cylinder head bolt
from the end of the thread
to the face of the boit
head. Any boit longer
than 119.7 mm must be
replaced. :

— Coat the bolt threads and :

~the underside of the identification holes
washer with engine oil.

— Tighten the bolts in sever-  Fig. 15.15. — The identification mark and the identification
al stages to a torque set-  holes must be visible after the gasket has been fitted.
ting of 9.0 kgm (65 ft.ib.).

Use the special cylinder head wrench available for this purpose.

— Completely slacken all cylinder head bolts in reverse order to Fig. 15.7.

— Tighten all cylinder head bolts in several stages in the order shown in Fig. 15.7
10 a torque setting of 4.0 kgm (30 ft.Ib.).

— The bolts must no be angle-ti%htened. twice by 90° (one quarter of a turn)
without using the torque wrench. Apply the tommy bar of the socket extension
either in line with the cylinder head or traverse to the cylinder head and tighten

_@éach bolt in the order shown in Fig. 15.7 until the Y4 of a turn has been ob-
t:}l?,e? l/\i\ﬂer all bolts have been tightened, repeat the operation, again starting
olt No. 1.

The remaining operations are carried out in reverse order to the dismantling oper-

ations. Install the camshaft and rocker shaft assembly as described later on (Sec-

tion 15.4.3). Other operations:

® Piace a new inlet manifold gasket in position and fit the inlet manifold together
with the carburettors and tighten the nuts to 1.5 - 20 kgm (11 -15 ft.ib.).

® Fit a new exhaust manifold gasket, place the manifold in position and tighten
the manifold nuts to 1.5 - 2.0 kgm (11 - 15 ft.ib.).
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154.04. Adjusting the Valve Clearances

Vaive clearances must be adjusted with the engine cold. The values are 0.15 mm (0006
in.) for the inlet and exhaust vaives.

The clearances are adjusted as shown in Fig. 1.32, using a ring spanner and a sCrew-
driver. Check each clearance in the order given below with a feeler gauge. insert the
gauge of correct thickness between the end of the valve stem and the adjusting screw.
The other end of the rocker lever must be resting against the heel of the cam, i.e. the
valve must be fully closed. To check if the correct valve is being dealt with, grip the end
of the lever with thumb and forefinger and check if a small clearance can be felt.
Adjust the clearances as follows:

e Rotate the engine until bath valves of the No. 1 cylinder are closed, i.e. bath rocker
levers must have a slight play as described above. To check check that the correct
cylinder has been selected, grip the rocker levers in a similar manner as shown in
Fig. 1.33. Both rocker levers must have a clearance. The timing mark in the cam-
shaft sprocket must be opposite the timing mark on the injection pump bracket; the
“T** mark on the timing indicator must be in line with the notch in the crankshaft
pulley..

@ Adjust these two valves and in the same engine position the other vaives shown in
Fig. 15.16a.

® Siacken the locknut for the
valve adjusting screw with a
ring spanner and turn the ad-
justing screw with a_ screw-
driver. Turn the screw in a
clockwise direction to reduce
the valve clearance or in an
anti-clockwise direction 10 in-
crease the clearancs.

o Tighten the locknut without

Exhaust Intake Intake Exhaust rotatin i
g the adjusting screw.
No.1  No.1 No.2 No.3 Re-check the clearance as be-
Fig. 15168, — Localion of the vaives 1o be adusied when _ [0re after the locknut s tight.
the piston of No. 1 cylinder is at lop dead centre, ® Rotate the engine by one com-

plete turn and check that both

valves of No. 4 cylinder are
closed. In this position ad-
just all valves marked with
the arrows in Fig. 15.16b as
described.
® After adjusting the valves fit
the rocker cover with a new
gasket. Check the oil level t t t
and if necessary correct.
Check the idle speed and Exhaust Intake Exhaust Intake
adjust if necessary. No.2 No.3 No.4 No.a

Fig. 1516b. — Adjust the valves shown by the arrows
when the piston of No. 4 cylinder is at topd ded centre po-
15.4.05. Checking Cylinder sition. Always make sure that each valve is fully closed.
Compression

Refer to Section 1.4.0.10. on page 35, but the note the compression pressures given in
Section 150.
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154.1. PISTONS AND CONNECTING RODS
154.10. Technical Data

Pistons

Material and construction: .. ........ S O PN Special alloy, solid skirt
PISION PIN Bl .. oo Fully floating
Piston Diameter: . ... ... ... e 82,66 - 82.69 mm (32543 - 3.2555 in.)
Max. ovaiity of bores: . . . s Less than 002 mm (0.0008 in.)
Max. taper of bOTBS: .. ... ... ..o e 0.02 mm (0.0008 in.)

Piston running clearance: .................... . .. 003 - 0.05 mm (00012 - 00020 in.)
Oversize pistons available: .. ..................... e 0.25, 050, .75 and 1.0 mm
Side Ciearance of Rings in Grooves: .
NO TANG: .« oieee i o e 005 - 007 mm (00020 - 00028 in.)
Wearlimit: .. ..... ... .. ... ... N 0.10 mm (0.004 in.)
No. 2 ring:
_Without turbo charger: . .. ............... e 002 - 006 mm (0.0008 - 0.0024 in.)
Withturbocharger: ................... . iiuieaennn 0.05 - 007 mm (0.0020 - 0.0028 in.)
WBAT Mt . . e 0.10 mm (0.004 in.)
OHeonMrol fiNG: ... .. it 0.02 - 007 mm (0.0008 - 0.0028 in.)
PiStoNn fiNG OVBISIZES: ... .. ... ..t ettt As for pistons
Piston Ring Gaps:
NO.THNGS. ..ot i 0.20 - 0.32 mm {0.008 - 0.126 in.)
NO 2GS . .ottt 035 - 050 mm (0.014 - 0.020 in.)
WA Mt . . . e e 08 mm (003 in.)
OHeontrol ANGS: . ... ..ot 0.10 - 0.30 mm {0.004 - 00118 in.)
Wearhimit: ... ... .. .. .. e 08 mm (0.031 in.)
Pistonpindiameter: . . ..................... . 24.994 - 25000 mm (09840 - 08843 in.)
Connecting Rods:. ’
Longth Between CONreS: . . .. .. ...ovureur ettt 1500 mm (591 in.)
Max. bend or twist of connecting rods: .. ..... 0.05 mm (0.002 in.) per 100 mm (3.94 in.) of length
Bigendendfloat: ............ ... ...l 0.10 - 0.25 mm {0004 - 0.001 in.)
Wearlimit: ... ... ... e 0.40 mm (0.016 in.)

15.4.1.1. General

The general instructions given for the petrol engines also apply to the diesel engine, but re-
move the piston pins as described in Section 15.2.1 on page 168. Carry out alt inspections
described for the petrol engines, noting the standard and wear limit values in Section 154.1.0.

NOTE: | new pistons are fitted (also connecting rods, cyiinder biock or crankshatt), it will be
to measure the protrusion of the pistons above the cylinder block. From the values
obtained, a cylinder head gasket of the correct thickness will have to be selected.

154.1.2. Measuringthe Piston Protrusion

e Tumn each piston to the top dead centre position and place a dial gauge (set to
“*Zero™") on the cylinder block tace, so that the stylus is resting on the edge of the
piston, as shown in Fig. 15.17, and write down the indicated value.

® Measure on the opposite side of the piston in the same manner and again write
down the value. .

e Refer 1o Fig. 15.18 and carry outer further six measurements in the manner
described above. Note that the mesurements are carried out on the centre line of
the crankshaft.
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® Add up the eight measurements
and divide the total sum by 8.
This will give you the average
value for all pistons.

® The cylinder head gasket can
now be selected. Fig. 1515
shows a gasket with three iden-
tification holes. Other gaskets
have either one or two holes.
From the table below you will be
able to select the correct gasket
for the block/piston assembly,
but it should be noted that the
max. protrusion value at any of
the eight measurement points
must not exceed the protrusion
tolerance given below. If this is
the case, use the next gasket up.

Protrusion

T

Fig. 15.17. — The stylus of the dial gauge must be
placed against the adge of the piston. The other
side of the piston must be measured in the same
manner.

6N D@

@B

Reference for measurement -~

Fig. 15.18 — The eight numbers show where the piston protrusion must be
measured when each piston is at the top dead centre position. The meas-
urement must be carmried out in each case in the centre of the cylinder

block.
Measured average value 0641 - 0.700 mm
Max. protrusion tolerance 0.750 mm
Select gasket class ‘A" (one hole) 140 + 005 mm
Measured average vaiue 0.700 - 0.760 mm
Max. protrusion tolerance 0810 mm
Select gasket class "'B"' (2 holes) 145 + 005 mm
Measured average value 0.760 - 0.823 mm
Max. protrusion tolerance Not applicable
Select gasket class *‘C” (three holes) 150 + 005 mm

154.13

Fitting Pistons an Connecting Rods

Refer to Fig. 1.39 for the following operations, but note that two wire clips are used to re-
tain the piston pin. If paris are re-used, make sure to fit them into their original position.
It cylinder bores have been re-bored, fit the new piston into the relevant cylinder bore.

® Arrange the connecting rods with the number in the shank facing fowards the front.
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e Fit the oil control ring to the piston, using a pair of piston pin pliers.

® Fit the centre piston ring (compression ring) and the upper compression ring with a
pair of piston ring pliers, with the size mark and the maker's mark facing towards the
piston crown. Note that the two compression rings are not idertical, although of the
same size.

e Arrange the piston ring gaps in accordance with Fig. 15.19 on the circumlerence of
the piston skirt. Make sure the ‘Front’ mark points 1o the front of the engine.

® A piston ring compressor is required to fit

the pistons to the cylinder bores. Place No. 1:
the compressor around the piston rings

(without disturbing their position) and \& %

push the piston rings into their grooves. it

a compressor is not available, lay a piece

of this metal around the pistons rings.
Never try to fit pistons without compress- « m

ing the piston rings. :

® [nsert the corrrect connecting rod into the
cylinder bore, check that the arrow in the :
piston faces towards the front and guide . % y Ol
the connecting rod, with the bearing shell No. 2 nng

inserted, into the cylinder bore. The lug in
the bearing shell must be engaged into — Correct

the cut-out of the connecting rod. The re- ggo,:i:‘z gaps. armangement of the
maining installation is carried out as
described for the petrol engines (Section 1.4.186, Page 42), noting that the nuts must
be tightened by a further 90° (Va of a turn) after they have been tightened equally to
20 kgm (15 ft.ib)

154.2. CRANKSHAFT AND BEARINGS
154.20. Technical Data

Number Of DEATINGS: . .. .. .. ...t e e e 5
Main journal diameter: . ........................ ... 56.98 - 5700 mm {2.2433 - 2.440 in.)
Crankpin journal diameter: .. . ...............c.ooooens 4498 - 45.00 mm (1.7709 - 1.7717 in.)
Max. permissible out-of-round: .. .. ....... ... Lo 0005 mm (0.0002 in.)
Crankshaft end fioat:
NOMINAY . . oottt e e 005 - 0.18 mm (0.002 - 0.0071 in.)
WBEE Bl . .. .. o e 0.25 mm (0.012 in.)
Crankshaftthrusttaken at . . ........ ... ... . iiiiaiearinaans Centre main bearing
Main bearing running clearance: . .................... ... 0.02 - 0.04 mm (0.0008 - 00016 in.)
Wear Mt . . .. e 0.10 mm (0.004 in.)
Big end bearing running clearance: ...................... 002 - 0.05 mm (0.0004 - 0.002 in.)
WBAr BNt . . .. o e 0.10 mm (0004 in.)

154.2.1. Crankshaft — Overhaul Instructions

The crankshatt fitted to the diesel engine is of the same construction as the one fitted
to the petrol engines, with a one-piece main bearing cover, as shown in Fig. 1.44, secur-
ing the crankshaft to the cylinder block. .

The main bearing shelis are selected by a system of colour coding of main journals,
crankpin joumals and bearing shells and we consider it beyond the scope of the home
mechanic to carry out the assessing and selection of new bearing shells. If a crankshaft
needs re-grinding, the correct bearing shelis will be supplied and the cylinder block and
crankshatt will be returned, ready for assembly.
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Refer to the sections covering
the inspections, crankpins,
main bearing journals, main
bearing running clearance, in-
stallation of crankshaft, the
checking of the cylinder block
and the flywheel, commencing
on page 43. All illustrations also
apply to the diesel engine.

The following instructions must
be followed when the crank-
shaft is fitted to the cylinder
block:

® Lubricaie the bearing shells Fig. 15.20. — The arrow in the bearing cap must face

with engine oil and inSert . 1a04q the front of the engine. The numbers refer to the
them into their locations. #  ightening sequence. gne.

the old shells are used fit

them in accordance with
their marks made during
dismantiing. The bearing
shelis with the oil grooves
are fitted to the cylinder
block, the ones without
grooves beiong to the bear-
ing cap. The centre shells
have no oil grooves. Use an
oil can and lubricate the
shells. Spread the oil, using
the fingers only.

NOTE: it the crankshaft has

been re-ground, block and Fo 15,21, — Checking th woh 3
crankshaft will be supplied as a ig. 15.21 ing the crankshaft end fioat.

bolted-fogether assembly. In most cases it will be necessary o remove the crankshaft
in order to clean the cylinder block. Make sure o mark each bearing shell in accor-
dance with its location. As new shelis have been selected by the colour-code method
described above, it is quite possible that not all shells are the same.

@ Fit the bearing shells into the bearing cover, with the notches engaging into the

grooves of the bearing locations. Lubricate the shels with engine oil. Place the cover
over the crankcase, taking care not to drop the shells. The cne-piece bearing cover
has one arow & the position shown in Fig. 15.20, which must be facing towards the
front end of the engine. Use a plastic mallet to tap the bearing cover in position.
Measure the length of each bearing cap bolt from end to end. Any bolt that is longer
than 71.1 mm must be replaced.

Coat the threads and the underside of the bolt heads with engine il and insert the
boits. Tighten them finger-tight, just encugh to bring the bearing cover against the
crankcase.

Tighten ali bearing cover bolts to 25 kgm (18 1t.1b.) from the centre towards the out-
side in saveral stages, in the order shown in Fig. 15.20. From the final position tight-
en each bolt in the same order by a further ¥4 of a turn (90°).

Rotate the crankshaft a few tumns to check for binding. The crankshaft end float must
now be checked as shown in Fig. 15.21. !f the end fioat is more than 0.25 mm (0010
in), the centre bearing shells will need to be replaced. As the crankshaft end float
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should have been checked during removal of the crankshaft, you will have aJready cor-
rected any discrapencies. ]

1543  CAMSHAFT AND TIMING DRIVE
15.4.30. Technical Data

CamMShAR QAVE: . .. . ottt e e e Toothed belt
End floatofcamshaft: . ................ ... ... 010 - 020 mm {0.004 - 0008 in.}
CamHeights: . .. ... e See Section 15.4.0.0.
Bearing journal diameler: .. ........ ... See Section 1540.0.
Bearing running Clearance: . . ................oiiao. 0.05 - 0.09 mm (0002 - 00035 in.}
Max. runoutofshaft: .. . ... ....... S 0.10 mm (0,004 in.}
Valve Timing .

Nl VAIVES OPBM: . . ... .ottt 20° before TD.C.
Inletvalvesclose: . ... ............ ... ... e 48° after B.D.C.
Exhaust valvesopen: .. ............ S 54° before B.D.C.
Exhaust valves CloSe: . . ... .. ..o e 22° after TDC.

Fig. 15.22. — View of the camshait and injection pump drive.

1 Camshaft sprocket 7 Timing belt

2 Timing mark 8 Tensioner spring

3 Crankshalt sprocket 9 Belt tensioner

4 Timing marks 10 Timing mark (crankshatt)
5 Injection pump sprocket 11 Oil pump sprocket

6 Flange 12 Idler whesl

1543.1. Short Description
The camshaft and timing drive of the diesel engine are shown in Fig. 15.22. The cam-
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shaft is mounted in five bearings and driven by a tocthed belt. The belt also drives the
injection pumnp gear and the oil pump (this in tum driving one of the balance shafts) and
is kept under tension by a belt tensioner, fitted to the centra of its run. The oppoasite side
of the belt is routed over an idler wheel. A second belt, having its own belt tensioner,
drives the second balance shaft. Fig. 155 shows the component parts of the camshatt
timing drive. Fig. 15.23 shows the drive for the second balance shaft.

The removal of the camshatt can be carried out by referring to Fig. 15.12. If the engine
is fitted 10 the vehicle, slacken the camshaft sprocket boit and then rotate the crankshaft
until the two timing marks are aligned as shown in Fig. 158. Fully remove the camshaft
sprocket bolt and remove the sprocket together with the timing belt. If no further work
is to be carried out, rest the camshaft sprocket with the timing belt on the lower timing
belt cover, Time. Take care not to drop the half-moon shaped sealing rubber in the
cylinder head. The camshatft oil seal must be replaced.

1 Flange
2 Timing belt

3 Balance shaft sprockst

4 Spacer

5 Crankshal sprocket

6 Belt tensioner

A = 15-22kgm (11 - 15 Rib)
B = 34-40kgm (25-28 fL.ib)

Fig. 15.23 — The drive paris for the balance shah. The letters refer to the tightening torques.

1544.2.  Inspection of Parts

Refer 10 Section 1.4.4.3. The same instructions aiso apply to the diesel engine. The cam-
shaft end fioat is checked in a ditferent manner. Measure the width of the camshait
bearing and then deducted from the width of the camshaft bearing journal. The differ-
ence is the camshalt end fioal. It it, however, possible to check the camshaft end float
with a dial gauge as described for the petrol engines.

15433. Fitting the Camshatft

® Coat the camshaft bearing journals and the cams with engine oil and also the bear-
ing faces in cylinder head and bearing caps. .
o Place the camshaft into the cylinder head and rotate a few times to settle the shaft
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into the bearings.

@ |Install the bearing caps in according with their num-
ber identification. No. 5 cap has no identification
number. The other three have their number stamped
into the position shown in Fig. 15.24.

@ Fit the bearing cap boits finger-tight and then fit the
assembied rocker shaft in position over the bearing
caps. Fit the bolts. Tighten the camshaft bearing cap
bolls and the rocker shaft pedestal bolts to the tor- - /)
que values given in Fig. 15.12.

. ® Fit the camshatt oil seal, using a suitable piece ot
tube without damaging the seal. Drive the seal in
position until the outer face is flush with the cam-
shaft bearing cap.

® Fit the camshaft sprocket togsther with the timing -
belt over the dowel pin in the end of the camshatt  Fig. 15.24. — Bearing cap No.
and fit the bolt. Tighten the boit to 8 - 10 kgm (58 -

72 ft.b.). It the engine was comjpletely dismantied, fit the remaining parts of the tim-
ing gear as described in the following section.

15.4.4. ADJUSTING THE VALVE TIMING

The component parts of the timing mechanism can be replaced when the engine is in
the vehicle, as described during the dismantling of the engine. Also refer to the iliustra-
tions in this section for particutars.

The component parts of the timing mechanism are shown in Figs. 155 and 15.23.

The following description assumes that the components of the timing mechanism are
completely removed, as this is the case during an engine overhaul or during replace-
ment of paris. )

® Fit the balance shatt timing gear (3) in Fig. 15.23 and provisionally fit the bolt.

@ Place the crankshaft timing wheel (5) over the end of the crankshaft. Align the timing
marks of all timing wheels as shown in Fig. 15.25.

o Timing mark two drive wheel so that the ten-
-~ sioner side is tight.

® Fit the belt tensioner. The centre
point of the tensioner pulley must

Q be located at the left- hand side
N of the mounting boit. The pulley
( flange must be directed towards
the front of the engine. Fig. 15.26

’ shows the tensioner puliey in fit-
: /ﬁ ted position.

~ C v é ® Place the timing beit over the

{on front case)

® Refer o Fig. 15.27 and move the

Fig. 15.25. — Details of fitting the timing gearwheel for belt tensioner into the direction of

the balance shaft. the arrow, whilst iifting it with a

finger, to give sufficient tension to

the tension side of the timing belt. in this position tighten the bolt fo secure the ten-
sioner. Prevent the shaft from turning when the bolt is tightened.

® Check that the timing marks on the sprocket and on the front housing are still

aligned, as shown in Fig. 15.25 and push with the forefinger against the timing beit
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at the point shown by the arrow
in Fig. 15.26. With the tensioner
tightened as described, it must
be possible to defiect the belt
by 50 7 mm.

Fit the oil pump drive wheel
and tighten the nut to 50 - 60
kgm (36 - 43 ft.b). Insert a
screwdriver into the opening on
the left-hand side of the -
cylinder block as shown in Fig. I:glsé?ner p
158. if the screwdriver blade |, 1>, \
(approx. 8 mm /03 in diameter) | \WNO)—OX

can be inserted by apprax. 60 oo Fing he tensioner for the small timing

mm (2.4 in.), the alignment is glgan :
comect. If it can be i tod on- beit. Note where the tension side of the beit is located.

Fig. 1527. — Tensioning the small toothed beit. Push the tensioner inlo the
direction of the arrow whiist tightening the tensioner boit.

ly by 26 mm (1 in.), rotate the oil pump drive wheel by one revolution and again
align the timing marks. Keep the screwdriver in position until the timing belt has
been fitted.

The timing belt can now be fitted as foliows:

Fit the tensioner pulley in the lowest position into the injection pump bracket slot.
Remove the glow plugs.

Slacken the locknuts of all valve clearance adjusting screws and unscrew each
screw until its end projects by 0 - 2 mm (0 - 008 in.).

Rotate the engine until the piston of No. 1 cylinder is at top dead centre in the firing
stroke. Refer to Fig. 15.22 and align all timing marks in accordance.

Piace the timing beit in position, but each time the belt is fitted over one of the tim-
ing wheels, make sure there is no slack between the sprockets or between the
sprocket and the pulley. The belt should be installed first over the crankshaft timing
wheel, then over the idler wheel, then over the camshaft sprocket, over the injection
pump sprocket and finally over the oil pump drive wheel. Rotate the crankshaft by
half a tooth of the camshaft pulley in reverse direction. This will reduce any slack-
ness in the beit. Finally place the belt over the tensioner pulley.
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o Remove the screwdriver in-
serted intoc the cylinder
block.

® Slacken the tensioner
mounting bolt by Vs to Vs of
a turn and allow the spring
tension to move the ten-
sioner against the beit.

e Turn the crankshaft anti-
clockwise by 3 teeth of the
camshaft sprocket from the
timing mark and hold the
sprocket in this position.
Check at all sprockets that .
the teeth of the beit have Fi - ; " !
engaged property. Turn the ig. 15.28 — Checking the timing belt tension.
crankshaft once more in
clockwise direction until the timing mark on the camshaft sprocket is aligned as
shown in Fig. 156.

e Refer to Fig. 15.28 to check the timing belt tension. Use the thumb or index finger
and press against the centre of the belt as shown in the illustration. The belt should
detlect by the amount shown. If this is not the case, re-tension the belt.

® Re-check that all timing marks are in line, rotate the crankshaft by one revolution in
normal direction of rotation and check the timing marks once more. Never turn the
crankshaft agains the normal direction of rotation.

e Carry out ali other operations in reverse order to the removal procedures.

4-5mm -
{0.16 -0.20in.}

1545.  Balance Shafts

Two balance shafts are fitted to this engine, one at the top of the R.H. side of the
cylinder biock and the other ons at the bottom L.H. side of the biock. The-shafis are
driven by means of two belt wheels, one by the large toothed belt and the other one by
a smaller toothed beil. Figs. 155 and 15.23 show the layout of the two timing beits.

The front housing, which must be removed to take out the shatts, contains the oil pump
and the oil relief valve. An oil suction strainer is fitted to the bottom of the housing. The
oit pump is fitted inside the front housing. Fig. 15.29 shows the component parts of the
housing together with the drive shafts. .

The R.H. shaft rotates in the same direction as the crankshaft; the L.H. shaft rotates in
opposite direction. Both shafts are rotating with twice the speed of the crankshaft.
The shafts are running in bearings at the front end rear. The front end of the L.H. shaft
is located in the front housing. The R.H. shaft is located at front and rear in a bearing
bush, fitted to the cylinder biock. The rear end of the L.H. shaft has a similar location.
The removal of the shafts has already been described during the dismantiing of the
engine. .

Before fitting the shafts check the front housing for cracks or other damage. Check the
bearing bore for the L.H. shaft in the housing. If worn, replace the front housing.

iIf the engine has been overhauled, replace the oil seals for crankshaft, R.H. balance
shaft and oil pump. Otherwise replace the oil seals if the sealing lips are no longer in
good condition. o )

Measure-the outside diameter of the bearing journals and the inside diameter of the
bearing bores in the cylinder biock. If the difference between the two dimensions is ex-
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cessive the bushes in the block must be replaced. This is a job for a specialist shop as
the new bushes must be line-reamed.

Fit the balance shafts by referring to Fig. 15.28, but note some of the points to be ob-
served:

® Insert the two oil pump
gears from the front into the
front housing, aligning the
marks as shown in Fig.
1530. The two alignment
marks must be opposite
each other. Fit the pump
cover and tighten the
screws.

® Insent the L.H. shaft into the
driven pump gear. Provi-
_sionally fit and tighten the
screw.

¢ Lubricate the bearing jour-
nals of the R.H. shaft with
engine oil and insert info g 1530 — Aligni i " ;
the cylinder block, Wrap pu'gmpsg'?ars Aligning the timming marks when fiting the oil
masking tape around the
end of the crankshaft and place the front housing gasket in position.

® Insert the L.H. shatt into the cylinder block at the same time place the housing over
the cylinder block. Insert a screwdriver into the block, as shown in Fig. 15.8) to lock
the shatt in position and tighten the shaft bolt. Fit the plug with a new 'O’ sealing
ring and tighten the plug shown in Fig. 15.31 to to 2.4 kgm (17 {t.ib.).

% [ \ ' © '

/A ( § ww /- \\
Gy \‘\) '5 (¢ N P
~ hg Yo
‘ ~ \\: PlUg
) ~ ]

MD998162 N
Fig. 15.31. — The plug in the front housing must be tightened as shown.

e Fit the oil suction pipe with a new gasket and tighten the nuts fo 15-2.2 kgm (11 -
16 ft.ib.).

® Fit the opil sump in a similar manner as described for the petrol engines. Note that
the two upper bolts have a different length. Tighten the 20 bolts to 05 - 08 kgm (4.5
- 55 ft.ib.). Do not over-tighten these botts. If removed, fit the oil level sensor info one
side of the oil sump (09 kgm/7 ft.ib.).

@ Fit the rear timing belt guard and the lower guard panel. Tighten the lower screw 1o
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15 -18 kgm (11 - 13 ft.ib.). This screw also secures the oil pump. The torque of the
other screws is less.

15.5. Engine — Tightening Torque Values

Cylinder head boits: .
e T R LR PR 9.0 kgm (65 ft.Ib.)
SOCONA SIAGE: . ... .. . vvni it e Siacken completety
............................................. Tighten to 4.0 kgm (30 ft.lb.)
FOUh S18g0: .. ... ... .c.ciiiiiiiiiiiiaienans Angle-tighten by 90° {in sequence)
. Angle-tighten by 80° (in sequence)
ENGINB WAMM . ......vtiiriineevreanraceonsenesonninneans 11.5 - 12.5 kgm (83 - 90 R.ib.)
Bolts for caps and rocker shaft (5): .. ......... ... .. ...t 2,0 kgm (15 f.ib.)
................. 30 (22 ttib.)
Camshaft iming gearboit: .......... e et 9.0 kgm (65 fL.ib.)
Injection pump sprocket nut: .. ...l .85 kgm (61 fi.lb.)
Timing beltidierbolt: . . ... ... ... ol e 50 kgm {36 R.ib.)
Boltmut for L.H. engine supportbracketl: ...................... . .50 kgm (36 fL.ib.)
Inletandexhaust manifold: . ............ ..ottt 1.8 kgm (13 fLlb.)
Oil dipstick tube to block:
LY e 1.0 kgm (7 ft.Ib.)
MB DO . v oeeee e et e e 1.4 kgm (10 ft.ib)
Locknut for valve adjusting SCrews: . .............coiiiviiiiiiiiii 1.5 kgm (11 f.Ib.)
Main bearing cap bolts:
FirSt SIAgE. . .. ..o oo 25 kgm {18 fL.Ib.)
SecondSlage: ......... ..o oaieeeins e e Angle-tighten by 80°
Big end bearing cap nuts:
[ Y - R R 2.0 kgm (15 R.ib.)
SOCONA SIAGO: .. .. ...o.vorveaneraranerasin it Angle-tighten by 80°
Crankshaft pulley DORS: . .. .........oioinini it 2.5 kgm (18 f.bb.)
Powersteering pulley bolts:. . .. ....... ... ..o 09 kgm (7 f.ib)
Crankshaft iming gearbolt: ... ......... ..ottt 12 kgm (87 f.ib.)
Oilpumpdrvegear nub: .......c...oiei i 55 kgm (40 R.Ib.)
Pluginfronthousing: ...........cooiiii iy i 2.4 kgm (17 ft.Ib.)
Bel ONSIONr DO’ . ... ..ovvieeeein it e s 5.0 kgm (36 R.Ib.j
Balance shatttiminggearbolt: . .............. ... .ot 46 kgm {33 ft.ib.)
Fronthousing DOMS: . .. . ... v ieriieeninervonnnnerneasonncnenaunans 2.4 kgm (17 fLib))
Bott for housing and oil filterbracket: ................... ol 18 kgm (14 fL.Ib.)
Flywheel boits: . ............ e e e 135 kgm (98 R.1b.)
OB PUMP COVB. . . ..ot ieiraaceraeae it aieitren i aaaaie e 1.0 kgm (7 f.Ib)
O Prassure SWIICH: .. .. ...ovnntet it 1.5 kgm (11 fL.ib))
O SUMP BOIS: ..ottt iae et 0.7 kgm (5 ft.ib)
SUMP O ArAIN PIUG: - - oo vvviiin st 40 kgm (29 ft.Ib.)
Injection pump bracketbolts (3). .. ........... ... a5 kgm (25 ft.Ib.)
Injection pump mounting bracket Nut: .. ... e 2.5 kgm (18 R.ib.)
Oil pump driven gear boit (frontof balance shalt): ........................ 37 kgm (27 b))
Oil pressure rehief valve: . ...............ccooiiiiiiiieiiiiiieaniiin. 45 kgm {33 fL.Ib.)
S1aner MOOr DOIS: . ..ot ieeeee ittt 25 kgm (180 f.Ib.)
Aemnator MOUNIING: . .. ..ottt iie i ieneraiinttiaanae s, 23 kgm (170 f.b.)
Alternator belt adjusting ink: .. ... i 24 kgm (17 ft.b.)
Alternator adjuster DOl . .. ... ... ..t b 1.4 kgm (10 ft.ib)
Exhausttubetomanifold: . ...t 15-25 kgm (11 - 18 ft.ib)
Exhausttube lo silencer{clamp): .............ccoiiiiieinin, 10-15kgm (7 - 11 Rib)
Rear silencer o front silencer: . ...... ... ... ... iiiiiiiieienn 2-3kgm (14 - 21 ft.ib.)
Transmission MOBNtINGS: . ...... ..ot et Reler to Text
Frontengine mounting to engine: .............. ... ... iiiuiiiiai e Refer to Text
CIUCh BOMS: . ...ttt ettt i e 15-2.2 kgm (11 - 18 ft.ib)
Transmission caseto enging: ... ...........eeieiiiniiiiiiai 4.3 -5 kgm (31 - 36 R.ib.)
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15.6. Lubrication System

The lubrication system is constructed in similar manner as specified in Section 2.0 for
the petrol engines., i.e. a geartype oit pump, fitted to front housing, driven through
toothed belt, with the L.H. balance shaft driven from pump gearwheel. Refer to Section
2. for details of removal and instaliation, pump overhaul, oil filter, cil level and oil pres-
sure switch which are treated in similar manner for this engine.

15.7. Diesel Fuel Injection System

Absolute cleanliness is essential during any repairs or work on the diesel fuel injection
system, irrespective of the nature of the work in question. Thoroughly clean union nuts
before unscrewing any of the injection pipes.

The {usl injection pump cannot repaired or overhauied and an exchange pump or a
new pump must be fitted in case of malfunction or damage.

The adjustment of the injection timing and also the removal and installation of the injec-
tion pump requires certain special tools and these operations should not be undertaken
if these are not available. The following text describes these operations, in case that the
tisted special tools can be obtained or hired.

Diesel engines either operate with direct injection or indirect injection. The Mitsubishi
diesel engine operates with indirect injection, i.e. the fuel is injected into a pre-chamber
in the cylinder head which is in connection with the combustion chamber. The combus-
tion is initiated in the pre-chamber and the resulting pressure increase directs the burn-
ing fuel particles into the main combustion chamber, where it is fully burnt.

15.70. PRECAUTIONS WHEN WORKING
ON DIESEL INJECTION SYSTEMS

Whenever repairs are carried out on a diesel fuel injection system, whatever the extent,
observe the greatest cieanliness, apart from the following points:

® Only carry out work on diesel injection systems under the cleanest of conditions.
Work in the open air should only be carried out when there is no wind, to prevent
dust entering open connections.

® Belore removal of any union nut clean all around it with a clean cloth.

® Removed parts must only be deposited on a clean bench or table and must be co-
vered with a shest of plastic or paper. Never use fluffy shop rags fo clean parts.

® Al open or partially dismantled paris of the injection system must be fully covered
or kept in a cardboard bax, if the repair is not carried out immediately.

® Check the parts for cleanliness belore instaliation.

e Never use an air line to clean the exterior of the engine when connections of the in-
jection system are open. With the availability of air compressors which can be
plugged into a cigar lighter socket, you may be tempted to use air for cleaning.

® Take care not io allow diesel fuel in contact with rubber hoses or other rubber parts.
Immediately clean such a hose it it should happen accidently.

16.71 FUEL FILTER

The fuel filter should be replaced in approx. every 20,000 miles, but must be drained of
accumulated water, when the fuel filter warning fight indicates that excess water is in the
filter. To drain the filter, slacken the water drain plug at the botiom of the filter, as shown
in Fig. 1532 and operate the priming pump kncb, as shown on the R.H. side of Fig.
15.32, until enough fue! has run out to clear the water. ' .
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Fig. 1532. — The L.H. view shows how the water is drained from the filter. Operate the priming
pump piunger as shown in the R.H. view until fuei, ree of water is running out of the drain plug
opening.

To replace the filter insen,
proceed as follows:

Remove the fuel filler cap 1o
lower the pressure in the
tank. Disconnect the electri-
cal leads from the water lev-
el sensor connector and the
wiring harness connector.
Grip the fuei filter with both
hand and unscrew the filter
element from the filter
head. A tight filiter can be
unscrewed with an oil filter
wrench.

To remove the complete
filter, disconnect the fuel  Fig. 1533 — The arrows show the two securing screws for the
hose and unscrew the two fuel filter body and the electrical connector.

filter securing bolts, shown

in Fig. 15.33 by the arrows.

The installation is a reversal of the removal procedure. The fuel system must now be
bled of air as follows:

@ Slacksn the bleeder piug on the side of the fuel filter. Operate the hand pump (prim-
ing pump), as shown in Fig. 1532, until the fuel running out of the bleeder plug hole
is free of air bubbles. Catch the draining diese! fuel with a thick rag.

e Tighten the bleeder piug, clean oft all traces of diesel fuel and continue to cperate
the pump knob until it feels heavy, i.e. the fuel inside the system has built-up a cer-
tain pressure.

e Remember to refit the fuel tank filler cap after the fuel filter has been replaced.

NOTE The fuel system must be bled of air when the tank is empty, when the fuel filter
has been replaced or the fuel lines have been disconnected. If air remains in the injec-
tion system it will be ditficult to start the engine. Therefore, make sure that ali has been
removed in the manner described.

193



‘SAIY 6= £
wiyzt-01

1omq
Jopun dwnd uopsaluyjeng gy
Bnyd yoeyo Bupw) 6t
. dund } Aay #1
: - wnd uoposlu) jeng ¢
,uw_wvmoen %m 1@o0ds dwnd uonosluy jeng z
1oriq dwind uoposlujeng i

(voissiwsumry) onewoINE YIM)
youms uopsod 1eaa 01

.mnw.t [4)
wby £7L

10190UU00
105u3s uofsod JoAe) 6
ssowsy Buym
dwnd uopoeluj jong g8
odid uopoefui jeny £
J8A00 Jaddn yeq Buiwyj 9
UO[IOBUUOD 9SOy JATBM G
UO[IO8UU0J BSOY WINal jeny +
UOJI09UUCD 3S0Y Pas)teny £
UOIIOBULND ASOY WNNJBA 2
UOIJOOUUOD 8|qED JOTRIPIAIY |

wéx 0'¢ "dwnd uonoslut 19nj 8yl JO UOHE|IEISU} PUE [BACLLE! QY) JO) 5118 — “¥ESL "Bl

194




1572. INJECTION PUMP — REMOVAL AND
INSTALLATION

The timing adjustment of the injection pump requires the use of a special tool to remove
the injection pump gearwheel. The injection pump shouid, therefore, only be removed
on the understanding that a dealer should check the correct injection timing if the en-
gine does not run as it should.if these can be obtained to carry out the job. It should
also be remembered that the timing belt must be removed and refitted in order to re-
move the pump. Fig. 1534 shows the parts thal will have 1o be removed and/or discon-
nected to remove the injection pump. Follow the numbered order.

@ Drain the cooling system.

o Disconnect the battery.

® Remove the glow plugs as
described later on.

® Remove the front engine
mounting bracket. This is
required to gain access to
the timing side of the en-
gine. The engine must be
suspended by means of a
suitable hoist and sling as-
sembly or a jack must be
placed underneath the en-

ine (wooden plank be- s
tgween( engine pa‘nd jack Fig. 1535. — Slacken the injection pipes on the injection

head). pump by means of two open-ended spanners.

o Relerring to Fig. 1534, dis-
connect in the following ord-
er. the accelerator cable
(1), vacuum hose (2), the
fue! feed pipe (3), but open
the tank filler cap first to
release the pressure, the
fuel return hose (4), the
water hoses. Unscrew the
upper timing belt cover (6).
Suitably close oft the fuel
lines to prevent entry of dirt.
Fuel may squirt out as soon
as the nuts are slack and
the necessary precautions
must be taken.

e Disconnect the union nuts
connecting the injector pipes to the injectors and the injection pump. When slack-
ening the pipes at the pump ends, counterhold the delivery valve holder on the in-
jection pump head with an open-ended spanner to prevent the valive holders from
rotating, as shown in Fig. 1535. Fig. 1536 shows how the other ends of the injection
pipes are slackened. Mark the pipes before removing them.

® Disconnect the wiring harness for the injection pump (8), unscrew the cable hamess
(1 bolt) and push the hamess 1o one side. From the rear withdraw the connector
plug (9) and if fitted, the plug (10).

@ Unscrew the pump support bracket (11).
& Remove the nut and spring washer securing the injection pump sprocket (12). Take
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care not to drop the nut and washer into the lower timing belt cover during removal.

e Rotate the engine until the piston of the No. 1 cylinder is at top dead centre in the
compression stroke.

® Use a puller, as shown
in Fig. 1537 and remove
the pump drive gear
from the shaft. Take
care not lo damage the
sprocket or shock-load
the pump shaft. Also
take care not to place
the timing belt under ex-
cessive stress, as the
sprocket moves off the
injection pump shaft. Al-
ter removal do not rotate
the crankshaft and
make sure the timing
belt cannot slip off the  fig 1537, — The injection pump sprocket must be removed
crankshaft or camshaft  with a two-arm puller.
gearwheel.

‘@ Using a scriber or small screwdriver and mark the precise fitted position of the
pump. If the original pump is fitted as removed, there will be no need for any further
adjustments. Remove the pump attachment bolts, nuts and washers and remove the
pump. Make sure not to lift the pump on the accelerator lever.

The installation of the pump is a reversal of the removal procedure. Follow the tightening
torques given in Fig. 15.34. Make sure that the marks on the injection pump and bracket
are as marked before removal. Adjust the timing belt tension as described in the rele-
vant section. When tightening the fusl injection pipes use two spanners, as shown in
Figs. 1535 or 1536. The same applies when the fuel return pipe connection is
tightened.

Bleed the fuel system ot air after all connections have been re-made (Section 15.7.1).

15.7.20. Injection Timing Adjustment

As already mentioned above, have the timing of the fusl injection pump checked, if it
doubt about its correct functioning.

The injection pump can also be adjusted as foliows, but it must be noted that apart from
special tools some knowledge is required to set the pump to the correct timing position.
As we do not know the capabilities of the user of out manuals, we give you the descrip-
tionbof the adjustment. Provided that the conditions mentioned above are met, proceed
as follows:

e Warm up the engine until the operating temperature has been reached. Al the injec-
tion pump check that the fast idle lever is separated from the accelerator lever.

@ If the engine has been rotated in the meantime, reset it to the top dead centre po-
sition in the No. 1 cylinder, making sure that the compression stroke has been ob-
tained. The notch in the crankshalt pulley must be opposite the “TDC"* mark on the
timing indicator, as shown in Fig. 1538 Also chack that the timing mark on the cam-
shaft sprocket is opposite the arrow. Unscrew the glow plugs to faacilitate the rota-
tion of the crankshaft.

@ Slacken, but do not remove the union nuts of the four injection pipes on the injectio
pump side, using two open-ended spanners, as shown in Fig. 15.34. -
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Crank pulley

Timing indicator

Notch

Fig. 15.38. — The top dead centre position of the No. 1 cylinder.

Timung check piug

M0998389

A
p\/

M09¢8389

Fig. 15.39. — The location of the plug (left) and the fitted special tool with a dial gauge (right). The
lower of the two tools is used for the Space Wagon engine.

® Siacken, but do not remove the

two nuts and bolts securing the
injection pump.

Remove the plug in the centre
of the four pipes (see location
in Fig. 1539) and fit the special
tool MD998389 into the plug
hole and screw into place. Fit
the dial gauge as shown.

Turn the crankshaft until the
notch in the pulley is approx.
30° before the top dead centre
in the compression stroke of
No. 1 piston. In this position set
the dial gauge to zero (Fig.
15.40). Slightly turn the crank-
shaft backwards and forwards
to make sure that the dial
gauge cannot deviate from the

A 30° Set to zero
pprox. .

_ >

Fig. 1540. — Adjusting the injection timing. The dial
gauge is set to “"Zero" when the the nokch in the crank-
shaRt is set to 30° before top dead centre of No. 1
piston,

197



1+ 003 mm
{00394 = 00011in)

Fig. 1541. — Rotate the crankshaft in its normal direc-
tion of rotation to the 9° mark on the timing scale and
check the dial gauge reading.

“*Zero'' position.

Turn the crankshaft in normal
direction of rotation until the
notch in the crankshaft pulley is
opposite the 9° after top dead
centre mark (Fig. 1541). in this
position read off the dial indica-
tor reading. This should be be-
tween 097 - 1.03 mm (0.038 -
0041 in.), with 10 mm (0.04 in.)
the best value when adjust-
ments are necessary.

it the dial indicator reading is
not within the values given, ro-
tate the injection pump o the
right or left, in accordance with
Fig. 1552, until the dial indica-
for shows the above value.
Tighten the pump bolts and
nuts to 20 - 2.7 kgm (15 -19
fi.Ib.), taking care not o move

the injection pump when the bolts and nuts are tightened.

When indicaior reads
more than 1 = 003 mm
(0.0394 = 00011.in)

When indicalor teads
lessthan 1 = 003 mm
{00394 = 00011 in)

Fig. 15.42. — Rotate the injection pump in the direction shown to set the in-

jection timing.

~® Turn the crankshaft once more to the position shown in Fig. 15.40 and repeat the
measurement. The correct dial gauge reading should now be obtained.
® Remove the special tool and the dial gaugs, fit the piug with a new copper washer,
even if the original washer appears to be in good condition.
@ Fit the injection pipes with the union nuts and tighten the nuts with two open-ended
spanners, as shown in Fig. 15.35. The torque must be estimated not to exceed 30
kgm (22 ft.ib.). Use well fitting spanners. An ordinary torque wrench cannot be used

to tighten the union nuts.

® After fitting the injection pipes, bleed the fuel system as described in Section 15.7.1

to eject the air out of the pipes and connections.
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1573 INJECTOR HOLDERS AND INJECTORS
16.730. Removal and Instaliation

Refer to Fig. 1543 for details of the parts to be removed. Disconnect the fuel return
hose after opening the two clamps. Unscrew the fuel return pipe securing nut. Coun.
terhoid the hexagon of the retum pipe connection with an open- ended spanner, similar.
as shown in Fig. 1535, to prevent it from rotating with the nut.

Remove the fuel return pipe from all injector holders and remove the gaskets. The in-
jectors must be removed with & jong 22 mm socket, to reach the hexagon. Remove the
gasket from the hole in the cylinder head.

The instaliation is a reversal of the removal procedure. Always replace the nozzle tip
gasket. Tighten the injector holder to 50 - 60 kgm (36 - 43 ft.ib.).

Refit the fue! return pipe with new gaskets and fit the nuts. Counterhoid the hexagon of
the connectors and tighten the nuts to 30 - 40 kgm (22 - 29 1t.1b.). Refit the fuel return
hose and bleed the fuel system as described in Section 15.7.1 to remove all air out of
the fue! injection system {also see Fig. 1532, right).

NOTE: The injection pressure of the injectors shouid only be tested in a specialist
shop. Never attempt to carry out this operation yourselt.

To find a faulty injector, unscrew the union nuts one after the other at the injector con-

nection and start the engine. Run the engine at increased speed. it the engine noise

goes not change after a certain injection pipe has been disconnected, the faulty injector
as been found. :

I—

4-B g | &5

5—© . 7

6—o0 A= 3-4kgm(22-281tIb.
B= 5-sgm§37-4an.lb.)) @

Fig. 1543 — Removal and instailation details for the injectors. The letiers

refer 10 the tightening lorques.
1 Nut 5 Nozzle holder gasket
2 Fuel return pipe 6 Nozzle tip gasket
3 Return pipe gasket 7 Fuel return hose

4 Injection nozzle

1574. GLOW PLUGS

The glow plugs receive electrical current when the ignition swilch is tumed to the glow
position, The plugs receive a voltage of at least 115 volts and are heated within seconds
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10 a an approx. temperature of up to 1100° C. The glow time depends on the tempera-
ture of the engine and may be between 25 seconds during very cold temperatures and
2 seconds during the summer months. If the engine is not started immediately, the pow-
er supply is interrupted and will be operated once more when the key is turned into the
glow position. )

Because of the high temperatures it is quite possible that one of the glow plugs bums
out. Glow plugs can also be damaged through faulty injectors, wrong injection times
and low injection pressure. . .

The plugs are located in the cylinder head. Remove the nuts from the ends of the plugs
and remove the bus bar. Unscrew the plug in question. A socket with extension and
ratchet should be used to remove the plugs. Tighten the new plug to 15 - 2.0 kgm (11
- 15 ftib.). . .

10.916.5

3.0

Fig. 15.44. — Removal and installation details for the injection pipes. The numbers refer
1o the injection pipe (cylinder) numbers.

1575.  INJECTION PIPES

Fig. 1544 shows the set of injection pipes togsther with their attachment parts and tight-
ening torques. Always hold the connactor of the respective connection when a pipe is
slackened or tightened. Use two open-ended spanners as shown in Figs. 1535 and
1536. The fuel system must be bled of air as described in Section 15.7.1 after a pipe has
been disconnected.

1576.  IDLE SPEED ADJUSTMENT

Run the engine to operating temperature and switch off all lights and accessories. The
transmission must be in neutral, if an automatic box is fitted.

A good idie speed can only be obtained if the vaive clearances and the injection timing
are correctly adjusted. A revolution counter must be connected in accordance with the
instructions of the manufacturer, but note that an ordinary revolution counter, as used
on a petrol engine, cannot be used on a diesel engine. You will need a rev counter
suitable for a diesel engine.

® Start the engine and read off the idle speed.
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‘\dle speed adjusting screw

Accelerator lever Locking nut

Fig. 1545 — Idle speed adjusting details.

® |f the speed is not within 750 X 50 rpm, refer to Fig. 1545 and slacken the locking
nut. Use a screwdriver and turn the idle speed adjusting screw until the correct
speed has been obiained. The screw is screwed further in fo increase the idle
speed, as shown by the arrow. :

e Counterhold the adjusting screw against rotation and tighten the locking nut.

A\

Vi
U
Adjusting nu/t(A)

Fig. 1546. — Throtile cable adjustment.

157.7.  THROTTLE CABLE ADJUSTMENT

The engine must be at operating temperature, with the idle speed correctly adjusted,
before the throttie cabie can be adjusted. The adjusting point is shown in Fig. 1546 from

~ which can be seen that two nuts are used to move the cable in its bracket. First slacken
the two nuts so that the throttle lever is free. Now turn the adjusting nut (A) untii the
throttie lever just starts to move. From this position turn the nut backwards by ¥z of a
turn and tighten the nut (B). Operate the accelerator pedal and check that the throttle
lever can trave! between “fully closed’ and “fully open.
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FAULTFINDINGSECTION

The following section lists some of the more common faults that can developin a
motor car. The section is divided into various categories and it should be possible
to locate faults or damage by referringto the assembly group of the vehicle in ques-
tion. Not covered are the complex fuel injection and ignition system.

The faults are listed in no particular order and their causes are given anumber. By
referring to this number it is possible to read off the possible cause and to carry out
the necessary remedies, if this is within the scope of your facilities.

ENGINE FAULTS

Engine will not crank: 1,2,34

Engine cranks, but will not start: 5,6,7,8

Engine cranks very slowly: 1,2.3

Engine starts, but cuts out: 5,6,9,10

Engine misfires inthe lower speedranges:  5,6,9,11

Engine misfires inthe higher speed ranges: 5,6, 11, 12

Continuous misfiring: 5,6,7, 1010 15,21, 22
Max. revs not obtained: 5,6,12,22
Faultyidling: 5,6,8%0 11,13, 15, 16,21 and 22
Lack of power: 3,5t011,13t015,22
Lack of acceleration: 5108 12,14t0 16
Lack of max. speed. 5108 10,12,13t015 22
Excessive fuel consumption: 3,5,6, 15,16

Excessive o0il consumption: 1610 19

Pinking and running-on (dieseling) 5,6

Low compression; 7, 111013, 16,2010 22
Causesand Remedies

NOTE: Thisis ageneral section and does notcontain fuelfignition faults.

1. Faultin the starter motor or its connection. Refer to *'Electrical Fauits".,

2. Engine oil too thick. This can be caused by using the wrong oil, low temper-
atures or using oil not suitable for the prevailing climates. Depress the clutch
whilst starting. Otherwise refill the engine with the correct oil grade.

3. Moveable parts of the engine not run-in. This fault may be noticed when the
engine has been overhauled. It may be possible o free the engine by adding
oiltothe fuel for awhile.

4. Mechanical fault. This may be due to seizure of the piston(s), broken crank-

shatft, connecting rods, clutch or other moveable parts of the engine. The en-

gine must be stripped for inspection.

Faults in the ignition system. See a Mitsubishi Dealer.

Faults in the fuel system. See a Mitsubishi Dealer.

Incoirect valve timing. This will only be naticed after the engine has beenre-

assembled after overhaul. Re-dismantie the engine and check the timing

marks on the timing gear wheels or the timing chain as may be the case.

8  Compression leak due fo faulty closing of valves. Check valve clearances.
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10.

1.

12.
13
14.
15.
16.

17
18.
19.
20.
21

2,

Seealsounder (7)or leakage past worn pistonringsor pistons. Cylinder head
gasket blown.

Entryofairatinietmanifold, duetosplitmanifold ordamaged gasket. Correct
asnecessary.

Restrictionin exhaust system, duetodamaged exhaust pipes, dirtinend of ex-
haustpipe(s), kinked pipe(s), orcollapsed silencer. Repairas necessary.
Worn valves or valveseats, no longer closingthe vaives properly. Topoverhaul
ofengineisaskedfor.

Sticking valves dueto excessive carbon deposits or weak valve springs. Top
overhaulisaskedfor.

Cylinderhead gasket blown. Replace gasket and checkblockand head sur-
facesfordistortion.

Camshaftworn, notopeningorclosingoneofthevalves properly, preventing
propercombustion. Check and it necessary fitnew camshatt.
Incorrectvalve (tappet)ciearance. Re-adjust (ifapplicable).

Cylinder bores, pistonsor pistonfingswom. Overhaulistheonlycure. Faultmay
becorrected forawhileby adding " Piston Seal Liquid" intothecylinders, but
will re-develop.

‘Wornvalveguides and/or valve stems. Topoverhaulis asked for.

Damaged valve stem seals(iffitted). Topoverhaul is asked for.
Leakingcrankshaftoilseal, worn piston ringsor pistons, worn cylinders. Cor-
rectasnecessary.

Loose spark plugs. gases escaping past threads, or plug sealing washer
damaged. Co

Cracked cylmderorcylmderblock. Dismantle, investigateandreplace block
asnecessaryand applicable.

Broken, weak orcollapsed valvespring(s). Topoverhaulis asked for.

IGNITIDN FAULYS (notallitems applicableto modeiscovered)

Engmedoesnotstan -1103,5,6,81014,19
Enginemisfires : 2107,91012, 14,19
Onecyhndernotworkmg - 2107,91014
Enginefailstorev, misfireson

acceleration: 2107,91012,14,19
Incorrectidlingspeed: 1103,51015,17,19
Lackofpower. 21012,14,15,17,19
Pooracceleration: Asfor"LackofPower'
Lackof max. Asfor’’Lackof Power"”
Excessivefu consumption: Asfor''LackofPower” -
Pinkingand running-on(dieseling) 2,3,5,6,811,12,15,1618
Causesand Remedies

1.
2.
3

Batterydischargedordefective. Trychargmgthebatleryorreplace Useslave
batterytostarttheengine.

Faultin electronicignition distributor. Replace andjor check electronicignition
distributor.

Contactbreakersconnectedtoearth. Thiscould happenafterreplacementof
the points(notapplicabletomodels covered).
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4. Contact breakerarmspringtooweak (conventionalignition —notapplicable
tomodelscovered). Checkwithspringscale. :

5. - Sparkplugsneed attention. Checkconditionof plugfaces, cleanplugsand ad-
justelectrodegapstospecifications. Checkwhen plugshave beenreplaced
lasttime. _ . .

6 Incorrect spark plug gaps. See also'under 5. .

7. Wrong type of spark plugs fitted. Check with the specifications and install
correct plugs. :

8 Ignition timing not correctly adjusted. Check and relime ignition if neces-
sary, using a stroboscopic timing lamp if possible or have timing
checked.

9. Coil defective. No repairs possible, replace, making sure that correct coil
is fitted (different for the various engines).

10. Loose connection in ignition circuit. Check and correct.

1. Open circuit, short circuit to ground (earth) or centre lead of coil nat fitted
properly. Check all cables and - make sure cenire lead makes contact.

12. The same as 11, but fault is in the spark plug leads. Check for broken
cables and proper connections.

13 Plug leads incorrectly connected. Fault only evident after distributor or
spark plugs have been removed and leads incorrectly connected. Foliow
the wiring order and connect properly.

14. 'Tracking” present. This means that HT voltage is creeping to ground
{earth) due 1o dirt or dampness. Various products (damp stant) are avail-
able to overcome the problem, mainly if caused by dampness (water
spray, heavy rain, etc.) — Only engine with distributor.

15. Centrifugal advance not working properly. Check by removing distributor
cap, turn rotor against tension of flyweight springs and release. Rotor
should return to original position {not sticking) — Not applicable to
models covered.

16.  Vacuum advance not operating. Pull off hose at distributor with engine
running and then re-connect. Engine noise must change if engine speed
is increased — not applicable to modeis covered.

17.  Distributor cam or shaft worn. Fit replacement.

18, Fuel with incorrect octane rating used. Check with manufacturers recom-
mendation. Pinking can also be caused by overheating of the engine or
too much advanced ignition timing (have system checked).

19. Carbon brush in distributor cap worn or spring too weak. Check and
replace if necessary.

LUBRICATION SYSTEM FAULTS

The only problem the lubrication system should give is excessive oil consump-
tion or low oil pressure, or the oil warning light not going off.

Excessive oil consumption can be caused by worn cylinder bores, pistons
andlor piston rings, worn valve guides, worn valve stem seals or a damaged

. crankshaft oil seal or leaking gasket on any of the engine parts. In most cases
the engine must be dismantied to locate the fauit.
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Low oil pressure can be caused by a faulty oil pressure gauge, sender unit or
wiring, a defective relief vaive, low oil level, blocked oil pick-up pipe for the oil
pump, worn oil pump or damaged main or big end bearings. In most cases it
is logical to check the oil ievel first and then the operation of the oil pressure
gauge (if fitted). All other causes require the dismantling and repair of the
engine.

It the oil warning light stays on, switch off the engine immediately, as delay
could cause complete seizure within minutes.

LDOLING SYSTEM FARLTS

Commeon fanits are: Overheating, loss of coolant and slow warming-up of
the engine:

Overkeating:

1. Lack of coolant: Open the radiator cap with care to avoid injuries.
Never pour cold waler into an overheated engine. Wait urtil engine cools
down and pour in coolant whilst engine is running.

2. Radiater cors sbstructed by leaves, insects, etc.: Blow with air
line from the back of the radiator or with a water hose to clean.

3 Fam beit loase or shipping: Re-adjust the fan bett tension or replace
belt. In emergency use a nylon stocking to make up a make-shift fan beit
by tieing the stocking around all pulleys.

4, Thermestat stickimg: it sticking in the closed position, coolant can
only circulale within the cylinder head or block. Remove thermostat and
check as described in section **Cooling'"

5. Water bose split: dentified by rising steam from the engine compart-
ment. Slight splits can be repaired with insulation tape. Drive without
radiator cap 10 keep the pressure in the system down, 1o the nearest
service station.

6. iguitiown incovrectly adjusted: Have it seen to.

7 Water pump inoperative: Overhaul or replace water pump.

8  Cylimder head gasket blown: Replace the cylinder head gasket.

isss of Losiant:

1.  Radiater leaks: Slight leaks may be stopped by using radiator sealing
compound (follow the instructions of the manufacturer). In emergency a
raw egg can be cracked open and poured into the radiator filler neck.
Sometimes it works.

2. Nese leaks: See under 5, 'Overheating”.
3 Water pump leaks: Check the gasket for proper sealing or overhaul
~ (replace) the pump.
Long Warming-unp Perisds:
1. Thermestat sticking im the spen pasitiss: Remove thermostat,
check and if necessary repiace.
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FUEL SYSTEM FAULTS (not all items applicable to models covered)

Engine does not start: 1108
Engine starts, but stops

soon afterwards: 1,3106,810 13,18, 19
Engine misfires at low revs: 3489
Engine misfires at high revs: 1,.34889
Engine misfires continuously: 1106, 89 1210 14
Engine fails to rev: 1,3 4,89 111017 21
Bad idling: 4,810 14, 18, 19, 21
Lack of power: 4,8, 1110 14, 19, 21
Lack of max. speed: 4,8 111015 17,19, 21
Excessive fuel consumption: 3 4, 11,12, 16, 17, 19, 21
Pinking: 15, 20, 21,
Backfiring: 4,9 11,13 14 -

Causes and Remedies

1.

Fuel tank empty. Refuel.
Fuel line of pipe blocked. Remove pipes and blow through them with

Fuel pump not operating. Remove pump and check operation. Repair or
Carburettor jets blocked (not apphcable) Remove all jets and blow

through them with compressed air or in emergency with the mouth.
Air lock in fuel pipe. Unscrew plpe and blow through it with compressed

Fuel filter blocked. Remove filter from its location and clean or replace.
Float chamber needle valve sticking. Unscrew float chamber cover, re-

move needle valve and free off or replace valve. Fit cover with new
Restricted fuel flow due to foreign body in fuel supply line. Clean out

Slow-running speed too low. Have adjustment checked andjor adjusted at

Float level out of adjustment. Adjust in accordance with the instructions
Carburettor icing up. Very rare fault on modern carburettors. Engine will
Inlet manifold sucks in additional air. Check all gaskets on manifold and

Fuel with incorrect octane rating used. Use proper fuel grade. Check with

2.
compressed air to remove obstructions.
3
replace.
4,
5
air,
6
7
gasket (not applicable).
8 Not applicable.
9
lines.
10.
your dealer, if necessary.
11.  Warming-up problems. See your dealer.
12.
in section ""Fuel System’. — Not applicable to models covered.
13
start after the ice has been thawed up (not applicable).
14.
replace if necessary.
15.
manufacturer.
16.  Not applicable to models covered.
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17.Throttie operating linkage wrongly adjusted. Check and adjust as

necessary.

18. Slow-running mixture not adjusted properly. Have a dealer seen to the =

slow-idling system. See Section "Fuel System".
19. Air filter element obstructed. It necessary replace.
20.1gnition timing incorrectly adjusted. Have it checked.
21.{not applicable).

CLUTCH FAULTS

Clutch slipping: 1,2,34,5
Clutch will not disengage fully: 461012 14
Whining from cluich when pedal is

depressed: .

Clutch judder: 1,2,7,1010 13

Clutch noise when idling: 2
Ciutch noise during engagement: 2

Causes and Remedies

1.

2.

10.
1.
12.

13.
14.

insufficient clutch free piay at pedal. Adjust in accordance with instruc-
tions in section "'Clutch".

Clutch disc linings worn, hardened, oiled-up, loose or broken. Disc dis-
torted or hub loose. Clutch disc must be replaced.

Pressure plate faulty. Replace clutch.

Air in hydraulic system. Low fluid level in clutch cylinder reservoir.

Insufficient play at clutch pedal and clutch release linkage (the latter in
the case of mechanical operation). Adjust as described.

Excessive free play in release linkage (only for cabie and linkage operét-
ed clutch). Adjust or replace worn parts.

Misalignment of clutch housing. Very rare fault, but possible on transmis-
sions with separate clutch housings. Re-align to correct.

Clutch disc hub binding on splines of main drive shaft (clutch shaft) due
1o dirt or burrs on splines. Remove ciutch and clean and check splines.

Clutch disc linings loose or broken. Replace disc.
Pressure plate distorted. Replace clutch.

Ciutch cover distorted. Replace clutch.

Fault in transmission or loose engine mountings.

Release bearing defective. Remove clutch and replace bearing.

Bend clutch release lever. Check lever and replace or straighten, if
possible.

The above faults and remedies are for hydraulic and mechanical clutch
operation. Only fault for hydraulic operation apply to the models covered
in this manual.
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STEERING FAULTS

Steering very heavy: 1106

Steering very loose: 57109 1110 13
Steering wheel wobbles: 4,579 111016
Vehicle pulls to one side: 1

Steering wheel does not
return to centre position: 1
Abnormal tyre wear: 1

-

0

0
7
,4,8 101410 18
6 18
4.7

109 141019

Knocking noise in column: 6,7, 11, 12

Causes and Remedies

1. Tyre pressures not correct or uneven. Correct.
2. Low oil level in steering mechanism.
3. Stiff steering linkage ball joints. Replace balll joints in question.
4. Incorrect steering wheel alignment. Correct as necessary.
5. Steering needs adjustment. Have it seen to.
6. Steering column bearings too tight or seized or steering column bent.
Have it seen to.
7. Steering linkage joints loose or worn. Check and replace joints as
necessary.
8 Front wheel bearings worn, damaged or loose. Replace the bearings if
no results can be obtained.
8. Front suspension parts loose. Check and correct.
10. Wheel bolts loose. Re-tighten.
‘1. Steering wheel loose (unlikely). Re-tighten nut.
12. Steering gear mounting loose. Check and tighten.
13.  Steering gear wom. Atthough it may be possible to overhaul the steering,
the fitting of a replacement steering could be the solution.
14.  Steering damper defective or loose (not applicable to modeis covered).
15.  Wheels not properly balanced or tyre pressures uneven. Correct pres-
sures or balance wheels. ‘
16.  Suspension springs weak or broken. Replace spring in question or both.
17.  Brakes are pulling to one side. See under "Brake Faults".
18 S%spelns'on out of alignment. Have the compiete suspensm checked by
a dealer.
19.  improper driving. We don't intend to tell you how to drive and are quite
sure that this is not the cause of the fault.
BRAKE FAULYS

Brake Failure: Brake shoe linings or pads excessively worn, incorrect brake
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tiuid (after overhaul), insufficient brake fluid, fiuid leak, master cylinder defective, wheel
cylinder or caliper failure. Remedies are obvious in each instance.

Brakes Ineffective: Shoe linings or pads worn, incorrect lining material or brake
fiuid, linings contaminated, fluid level low, air in brake system (bleed brakes), leak in
pipes or cylinders, masier cylinder defective. Remedies are obvious in each instance.

Srakss pull ts sne skle: Shoes or linings worn, incorrect linings or pads, contami-
nated linings, drums or discs scored, fluid pipe blocked, unequal tyre pressures, brake
back plate or caliper mounting loose, wheei bearings worn, wheel! cylinder seized.
Remedy as necessary.

Brake pedal spongy: Air in hydraulic system. System must be bled of air.

Pedal travel toe far: Linings or pads wom, automatic brake adjustment not work-
ing, drums or discs scored, master cylinder or wheel cylinders defective, system needs
bleeding. Reclify as necessary. )

Lass of brake pressare: Fluid leak, air in system, leak in master or wheel cylinders,
brake servo not operating (vacuum hose disconnected from inlet manifold or vacuum
pump). Place vehicle on dry ground and depress brake pedal. Check where fluid runs
out and rectify as necessary — With ABS — Have system checked.

Brahkes Mwding: !ncorrect brake fluid (boiling), weak shoe retum springs, brakes ad-
justed improperly (if applicable), pision in caliper of wheel cylinder seized, push rod play
on master cylinder insufficient (compensation port obstructed), handbrake adjusted too
tightly. Rectify as necessary. Swelling of cylinder cups through use of incorrect brake
fluid could be another reason.

Mamdbrake meffective: Brake shoe linings worn, finings contaminated, operating
lever on brake shoe seized, brake shoes or handbrake need adjustment. Rectity as
necessary.

Excessive pedal pressave required:  Brake shoe linings or pads worn, finings or
pads contaminated, brake servo vacuum hose disconnected from manifold or vacuum
pump, master or wheel cylinders seized. Reclify as necessary.

Brakes squealing: Brake shoe linings or pads worn so far that metal is grinding
against drum or disc. Inside of drum is tull of lining dust. Remove and replace, or clean
out the drum(s).

ELECTRICAL FADLYIS

Starter motor failure: 215,89
No starter motor drive: 1103 5t07
Slow cranking speed: 1103

Charge warning light remains on: 3,10, 12
Charge warning light does not come on: 2,3, 9, 11, 13
Headlamp failure: 2,3 11,13 14
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Battery needs.frequent topping-up:. 11
Direction indicators not working
2,39 13 14

properly.: )
Battery frequently discharged: 3,10, 11, 12

Causes and Remedies
1. Tight engine. Check and rectify.

2. Battery discharged or defective. Re<charge battery or replace if older than
2 years.

3. Interrupted connection in circuit. Trace and rectify.
4. Starter motor pinion jammed in flywheel. Release.

5. Also 6, 7 and 8 Starter motor defective, no engagement in ﬂywheel pm-
jon or flywheel worn or solenoid switch defective. Correct as necessary.

9. Ignition/starter switch inoperative. Replace.
10.  Drive belt loose or broken. Adjust or replace.
11.  Regulator defective. Adjust or replace.

12. Generator inoperative. Overhaul or replace.
13 Bulb burnt out. Replace bulb. o
14.  Flasher unit defective. Replace unit.

CAUSES AND REMEDIES

Tight engine. Check and rectify.

Battery discharged or defective. Re-charge battery or replace it older than 2
years. '
Interrupted connection in circuit. Trace and rectify.

Starter motor pinion jammed in flywheel. Release.

Also 6, 7 and 8. Starter motor defective, no engagement in flywheel, pmlon or
fiywhee! worn or solenoid switch defective. Correct as necessary.
Ignition/starter switch inoperative. Replace.

10.  Drive belt loose or broken. Adjust or replace.

11.  Regulator defective. Adjust or replace.

12.  Generator inoperative. Overhaul or replace.

13.  Bulb burnt out. Replace bulb.

14.  Flasher unit defective. Replace unit.

Mew N

©

DIESEL FUEL SYSTEM FAULTS

Engine is difficult to start or does not

start 110 13
Engine starts, but stops soon afterwards: 14 to 20
Engine misfires continuously: 11013
Bad idling: 14 10 20
Black, white or blue exhaust smoke 211029
Lack of power: 30 to 39
Excessive fuel consumption; 40 to 47
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CAUSES AND REMEDIES (general for diesel injection systems)

10.

11.
12

13,
14.
15.
16.
17.
18.
19.

1.

22

N ook O

Fuel tank empty. Refuel.

Pre-glowing time too short. Operate until warning light goes *‘off”.

Cold starting device not operated. Pull cable and push in afier apprax. 1
min.

Glow plug system inoperative. Refer to “'Glow Plug Faults”™.

Cut-off device not operating.

Air in fuel system. Operate starter motor until fuel is delivered or bleed
system.

Fuel supply faulty. Slacken the injection pipes at injectors, and check it
fuel is running out. Other faults: kinked, blocked or leaking injection
pipes, blocked fuel filter, tank breathing system blocked. Wrong fuel for
cold temperatures.

Injection pipes refitted in wrong order after repair. Check correct fitting
order.

Injection timing of pump out of phase: Have the adjustment checked
and corrected.

One or more injectors faulty, dirty or incormect injection pressure. Have in-
jectors repaired or replace them.

Injection pump not operating properly. Fit an exchange pump.

Valve clearance incorrectly adjusted (after engine repairs). Adjust cor-
rectly.

Compression pressures 100 low. See “Engine Faults’.

idie speed not properly adjusted. Adjust.

Throttie cable not properly adjusted or sticking. Re-adjust or free-off.

Fuel hose between filter and pump not tightened properly. Tighten connections.
Rear mounting of injection pump loose or cracked. Tighten or replace.

See items 6, 7,9, 11, 12 and 13

Engine mounting not tightened properly or worn. Tighten or replace.

Sticking accelerator pedal. Free-off pedal.

Engine not at operating temperature. Check exhaust smcke colour again when
engine is warm,

Too much acceleration at low revs. Use individual gears in accordance with ac-
celeration.

Air cleaner contaminated. Clean or replace.

Fuel filter contaminated. Replace.

Max. speed adjustment incorrect. Re-adjust.

Injectors are dripping. Have them checked or replace faulty ones.

Injector nozzles sticking or broken. Replace injector.

Injection pressure too low. Have injectors checked and adjusted.

Ses items 8, 11, 12 and 13

Throttle cable travel restricted. Re-adjust. Check that floor mats cannot obstruct
pedal movement.

Throttle cable not correctly adjusted. Re-adjust.

Operating lever locse on pump. Re-tighten.

Max. speed not obtained. Re-adjust max. speed or have it adjusted.

Injector pipes restricted in diametler (near connections).

Heat protection sealing gaskets under injectors not sealing or damaged. Remove
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injectors and check. Replaceif necessary.

36. Injectionpressureofinjectors wrong. Have themre-adjusted.
37. Seeitems6,7.9,11and 13
38. Seeitem20. .
39. Seeitems23,24,26and 27.
40. Roadwheels dragging Brakes seized or wheel bearings notrunning freely.
41.  Enginenotrunning’‘free’’. Refersto new oroverhauledengine.
42. Fuelsystemleaking. Check hoses, pipes, filter,injectionpump, etc. for leaks.
43. Fuelreturnline blocked. Clean with compressedairif possnb!e
44, Idlespeedtoohigh. Haeitseento.
45. Max. speedtoohigh. Haveitseenta
46. Seeitems 10, 11,12and 13.
47. Seeitems24,26,27and 28.
GLOWPLUGFAULTS

Checkasuspect glowplugasfoliows:
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RemovethegbwplugIeadfromtherearglmplugandfmmtheremammgplug
busbars.

Connecta12wvolistestiamptothe plustermmalofthebmeryandwnhtheother
lead ofthe lamptouch inturnthe connectingthreads of each glowplug. The
faulty plugis detected whenthetestlampdoesnotlightup..




