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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 Citroen C25, Fiat Ducato, Peu-
geot J5 and Talbot Express vans with 1.8 litre and 2.0 litre petrol engines
with 69, 78 and 85 BHP. The various vans are closely related, but there will
be obvious differences between the individual manufacturers, which will
however, not influence any of the repair work. The following engines are
covered:
18 litre = 169 (XM7-engine)
20 litre = 170 B (XN1 engine)
20 litre = 170 C (XN1-TA engine)

A five-speed transmission is bolted to the rear of the engine.

Brief, easy-to-follow instructions are given, free from all necessary compli-
cation and repetition, yet containing all the required technical detail and in-
formation, and many diagrams and illustrations.

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. 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. Whenever possible,
alternative tools or make- shift tools are mentioned to carry out specific
operations. If alternative methods are given, these have been tested in
practice and have been found satisfactory for the job described.

The readers own judgement must ultimately 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, inconvenience
and the cost of having the car off the road can be avoided or minimised.

The manual is called ""Pocket Mechanic” and produced in a handy glove-
pocket size 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. INTRODUCLTION

Our “Pocket Mechanics' are based on easy-to-follow step-by- step instructions and
advice which enables you to carry out many jobs yourself. Moreover, you now have
the means to avoid these frustrating delays and inconveniences which so often
result from not knowing the right approach to carry out repairs which are often of
a comperatively simple nature. : .

Whilst special tools are required to carry out certain operations we show you in this
manual the essential design and construction of such equipment whenever pos-
sible to enable you, in many cases, to improvise or use alternative tools. Ex-
perience shows that it is advantageous to use only genuine parts since these give
you the assurance of a first class job — Always buy your spare parts from an
officially appointed dealer.

0.0. General Information

The Van Models covered in this publication, are fitted with the engines specified
on the previous page. Section 1.0 gives a list of all engines covered.
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1 Type indentification plate

2 Chassis number

3 Engine number, 2.5 litre

4 Engine number, 1.9 litre

5 Engine number, petrol engine
6 Transmission number

7 Model year

8 Paint number
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Fig. 0.1. — The location of the various indentification
plates and numbers.




dentification

The type identification plate (1) is located at the R.H. front corner and contains the
chassis number, the gross vehicle weight, the gross vehicle weight with trailer and
the max. permissible weight on the front and rear axles. The chassis number can
also be found at position (2). As can be seen from the illustration there is a a dif-

ference in the location of the engine number. Pos. (5) is valid for the engines co-
vered in this manual.

The model year of the vehicle at position (7) is important when spare parts are re-

quired. The model year together with the chassis number must always be quoted
when new parts are required.

The engine type and engine serial numbers are stamped into plates, attached to

the engine, as can be seen from Fig. 0.1. Engine type and serial number are given
in the identification plate.

Other numbers can be found in the transmission (6) and relate to the paint code
(8)-

0.2. General Characteristics
020. DIMENSIONS (typical for C25)
Wheelbase:
Shortwheelbase: ...................... ... i 2923 mm 116.13 in.)
Intermediate wheelbase:. . .......................0.iiuinii.... 3200 mm (127.14 in.)
Long wheelbase: ............. .. .. ... oot 3650 mm (1450 in.)
Fromttrack: ......... ... ... . ... ... .. 1682 mm (66.83 in.)
Reartrack: ... ... ... ... ... ..., 1965 mm (78.07 in.)
Overall Length (given for C25): ................. 4765 or 5495 mm (1893 or 2183 in.)
Overall Height: .................... Between 2100 and 2470 mm (8343 and 98.13 in.)
Overallwidth: .............. . ... .................. £ % 85 1965 mm (78.07 in.)
Ground clearance (dependingon tyres): ................ 170 to 210 mm (6.75 - 835 in.)
0.21. FILLING CAPACITIES
Fueltank: .. ... . . 70 litres
Coolingsystem: ........... ... oo, 90 litre (16 Imp. pts approx.)
Engine:
Withoutoilfilter: .................................... 35 litres (6.25 Imp. pts.)
Withoilfilter: ... ... ... .. .. ... . .. ... 40 litres (7.0 Imp. pts.)
Between “Max.” and “Min.” marks on oil dipstick: ....... 1.0 litre (2.0 Imp. pts. approx.)
Transmission:
With two-wheeldrive ............................ 18 litres (1.25 litre to July 1989)
With four-wheel drive: . . .......... ...t 25 litres
03. General Servicing Notes

The servicing and repair 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 intention has been
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to include all possible technial data that may be required and, in order this this can
be done without adding unnecessary bulk and expense, we do not repeat each ti-
me the simple and obvious steps necessary to conform to good engineering prac-
tice. It may, however, be useful to many of our readers to summarise a few of the
more important procedures which should be adopted at all times, and to briefly
draw your attention to some points of general interest.

Always use the torque settings given in the various main sections of the manual.
These are grouped together in separate sub-sections for convenient reference.
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 0" rings must be
replaced on assembly. Oil seals will, in the majority of cases, also need to be re-
placed, 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 to the left-hand and right-hand sides are always to be taken as if the
observer is at the rear of the van, 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 small jack or a make
shift prop can be highly dangerous and proper axle stands are an essential requi-
rement for your own safety. Remember that the vehicle is high and is more li-
kely to topple over.
Always use genuine manufacturer’s spares and replacements for the best results.
Since the manufacturer uses metric units when building the cars it is recommen-
ded 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 " Servicing", will cover the dismantling and repair of the unit once it has
been stripped from the vehicle. It is-pointed out that the major instructions cover a
complete overhaul of all parts but, obviously, this will not aiways be 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 repla-
cement parts.
The front wheel drive of the vehicles covered have a number of features which pro-
vide much easier servicing and adjustment than will be found on many conven-
tional vehicles. It is recommended that the reader should familiarise himself with
these features. With the aid of the instructions given in this Workshop Manual we
feel that there is little in the way of overhaul and servicing that cannot be under-
taken with confidence.

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 manufac-
turer. Also to indicate the production tolerances of new unused parts.

Parts supplied as Oversize or Undersize, or recommended limits for such
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
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U/S of a bushing or female part that is smaller than Std.

Max.: Where given against a clearance or dimension indicates the maximum al-
lowable. If in excess of the value given it is recommended that the appro-
priate part is fitted.

TIR: Indicates the Total indicator Reading as shown by a dial indicator (dial
gauge).

TDC: Top Dead Centre (No. 1 piston on firing stroke).

MP: Multi-Purpose grease.

04. Jacking-up of the Vehicle

Due to the construction of the vehicle, a jack and/or chassis stands should only be
placed under the vehicle as follows:

For smaller jobs the vehicle jack can be used in accordance with the instructions
in the Operators Manual and then place a chassis stand underneath the side of
the body. Take care not to damage the paint work.

To jack up the front end of the vehicle, apply the handbrake and if available, chock
the rear wheels with wedges (a brick will do in emergency). To jack up the rear
end of the vehicle, engage the reverse or 1st gear. Avoid to lift-up one side of the
vehicle higher than necesary to remove a wheel.

Always use secure chassis stands when working underneath the vehicle. The pads
of the chassis stands should be flat, i.e. the normally used stands with *“V"-shaped
pads should be avoided. Always make sure that the ground where you place the
jack, is not too soft. it cannot be emphasised enough. Accidents must be awoided
by all means.

Ramps are perhaps the best solution to carry out operations undemeath the vehic-
le, but again we must stress the height of the vehicle.

It has happened: Never jack up the vehicle inside your garage without checking

the height of the ceiling. Before you know, the van roof will touch the ceiling and
could be damaged.

1. ENGINES

1.0. Main Features

Fitted Engine Type:
BB IO ol s s 55 B 5 5 e e eesmimie s v o i s o & o e & 169 (XM7-T)
RRY MO 0 stoisls 5 o miaisini .6 5 5 6 Sbiaiimuern o » = wiomuwsmiecose o & o asevetase s 3 SrotsLErs 170 B (XN1)
20 litre:

.................................................. 170 C (XN1-TA)

Nete: The first letters/numbers refer to the engine family. The following information will only

refer to the engine type. It should be remembered that not all engines are fitted to vehicles
marketed in the UK.

Engine Capacity::
169 engine:
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0 eNgINeS: ... ... 1971 cc.
Numberofcylinders: ....................................... . 0007 4
Cylinderarrangement: .................. ... ... Inline
Fiingorder:........... ... ... ... ............ 1—3—4—2 (No. 1, flywheel side)
Valve arrangemen: ........................... Overhead valves, two rocker shafts

e In side of cylinder block
Cylinderblock: .................................. Cast-iron, “wet” cylinder liners
LT L e With timing chain
Pistons: .................. ... ... ..., Aluminium-alloy with three piston rings
Cylinder Bore:

LB oo oo o wminioimns s 5 5 WS 5 § 5 5 B8 i0me » o  ivesserons®s § Sisioce 84.0 mm (33373 in.)

20 BUS . .o i s vsmrmsierss 5 5 SELEEE § § BEmiirere o s o Serostiere s © 88,0 mm (3.4962 in.)
Piston Stroke:

VBIBDIMWO! & viovoovs s 55 5ummiis s 5 3 5EMEE E o » wresmsmsernrs v s eoretsi s 81.0 mm (3.2181 in.)
Compression Ratio:

ABIMIB: s v ovoiomaisisiis 5 5 5 Biiaaa 4 5 ¢ Bisiommserns o » o avesereser o o o ormrers & 5 % 5 siotsiuiein o 75:1

208, TBBHP: ... cviciiiarimasessmmmnnseenmmonesennenssssn o 80:1

20 Btr8, B85 BHP: .o i v v ol ssssiinmnn e nn ouommeesonenn s s 88:1
Max. Power (DIN):

BIMIBE icviviuis ¢ o 5 515m0mier & 4 5 5 SHIRRINE 5 § o aposmmere « o o wcess 69 BHP (50 kW) at 4800 rpm
2OMGATOBY .. cocuvviviosssimimineenommmnsns 78 BHP (565 kW) at 5000 rpm
20M(TO0): covvssisoninssiismimmen o o mmmn 85 BHP (625 kW) at 4750 rpm

Max. Torque (approx.):

IB MO ONGING.  covvvva v s wiminin i 5 & » 5505005 5 o = m sopmaone 134 kgm (965 ft.Ib.) at 2300 rpm

20 ktreengine (170B): ........................ 15.0 kgm (108 ft.ib.) at 2500 rpm

2.0 Kitre (170 C) engine: 16.0 kgm (115.2 ft.Ib.) at 2500 rpm
Oil Pressure:

AVOO0 TDITE, oocoine % 5 5 ¢ 5iemiies: o 5 5 SIRE66 5 5 o masacerorete = wimtersie s s s siviosa 2.7 + 08 bar

AEDO00 DL .. s < vsims siars s & 5655155 5 5 5 #mvaserore o o o sieroratess = soersrueie o 33 * 0.7 bar

IR AO00ITPITEL vrv « « < s vibisioiesi 6 5 5 %5160816 5 5 & 5 bisvmrmsose o  » o rerarete. o = srotatareie o 38 * 0.7 bar
Valve Timing 169B/170B 170C
Inletvalveopens: . ..................... 6° ATDC 2° ATDC
Inletvalve closes: ..................... 33° ABDC 35° ABDC
Exhaust valve opens:................... 21° BBDC 34° BTDC
Exhaustvalve closes: .................. 6° ATDC 4° 30" ATDC

Above opening and closing angles are given with a theoretical valve clearance of 0.7 mm

BTDC = Before top dead centre
ATDC = After top dead centre
BBDC = Before bottom dead centre
ATDC = After top dead centre

Valve clearances:
Inlet valves: . ......... ... 0.10 mm
Exhaustvalves: .............. ... ... 0.25 mm

Neate: Throughout the engine section the engine will either be referred to as
169" or “170". Differences within the “170" engine groups will be referred to with
the actual engine type, i.e. “170 B” or “170 C", enabling you to identify the modifi-
cations that have taken place on the latter of the two engines.

9




_ i ¥ »' *Engm'é — Re ahd"hinstaliatidh‘

The engine and transmission is removed from the car as a complete unit, ie. a
substantial lifting device must be available to lift the assembly from the vehicle.
The workshop uses a special lifting bracket of the shape shown in Fig. 1.1 which
is “hooked"’ into the lifting brackets at the top of the cylinder head. Where no lifting
brackets are fitted to the cylinder
head, you will have to improvise
again and make-up some brack-
ets. Pay special attention to the
construction of any lifting brack-
ets used. Accidents must be
avoided under all circumstances
when engine and transmission
are lifted out of the vehicle.
Some operations are not ex-
plained in detail in the following
instructions, as there will be
difefrences within the various
manufacturers. To remove the
engine and transmission, pro-
ceed as follows, but note that the
instructions are given in general
for all models, but additional
operations may have to be car-  Fig. 1.1. — Lifting bracket for the removal and installa-
ried out as applicable, as it is not  tion of engine and transmission.

possible to refer to all models.

There are a few basic instructions which must be followed in all cases:

® The front of the vehicle is
jacked-up with the wheels
hanging doww. A jack should
not be placed underneath the
suspension arms, as they will
have to be disconnected.

@ There is no need to drain the
engine and/or transmission
oil.

e There is no need to separate
the track rod ball joints or the
suspension ball joints. To se-
parate the connection is is
preferable to unscrew the
swivel joint from the steering
knuckle.

e There are differences in the

removal and installation of the ~ Fig. 1.2. — Suspension ball joint and steering lever

L.H. and R.H. drive shaft. A must be disconnected from the steering knuckle.

chisel is required to remove the R.H. shaft (see description later on).

The R.H. drive shaft has a central support bearing, bolted to the cylinder block.
@ The cooling system must always filled with the recommended anti-freeze so-

lution.
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® The hub grease cap can
easily be damaged during
removal. Take special care
when removal takes place.

® The brake master cylinder
must be removed. Remo-
ve the four nuts securing
the master cylinder to the
brake servo unit. In the in-
side of the vehicle remove
the four nuts securing the
brake servo support and
extract the whole assem-
bly. Tie the master cylin-
der to the bulkhead where
it cannot be in the way.

Remove the engine and

transmission as follows:

Fig. 13. — The radiator grille is secured with two bolts )

and two nuts (2).

® Remove the spare wheel.

® Slacken the wheel nuts of the front wheels and jack up the front of the vehicle.
The wheels must be hanging free. Remove both wheels.

® Disconnect the negative and the positive cable of the battery. The battery can

be also be removed.

® Remove the radiator grille to gain better access to some of the engine parts
(optional). Fig. 1.3 shows where the grille is attached.

® Drain the cooling system.
Anti-freeze can be collected if
it appears to be in good con-
dition. A drain tap is fitted to
the bottom of the radiator; a
plug must be unscrewed from
the cylinder block.

The following operations are
carried out from below the
vehicle:

® Remove the bolts shown in
Fig. 1.2 to free the suspen-
sion ball joint from the stee-
ring knuckle (lower arrows)
and the steering lever (upper
arrows).

On the L.H. side of the ve-

hicle:

® Insert a chisel in the manner
shown in Fig. 14 between

R LTI
, %
el A 1 ]

Fig. 1.4. — Removal of the L.H. drive shaft. Insert the
chisel in the direction of the arrow (1) and then hit it with
a hammer in direction (2). The shaft will come out of the
gearbox connection.

the CV joint housing and one of the bolt heads of the final drive housing.
Check that the chisel is in the correct position and hit the end of the chisel with
a hammer, as shown by arrow (1) in the illustration. Then hit the side of the chi-
sel (arrow 2), until the shaft is freed from the gearbox.
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p the suspension arm as
shown in Fig. 15 and pull it
towards the bottom, away
from the suspension ball
joint. With the other hand
push the wheel towards the
outside. The drive shaft will
now be fully freed from the
inside of the transmission
and can be “deposited” on
the suspension arm.

On the R.H. side of the ve-
hicle:

® Remove the suspension arm
ball joint and the steering le-
ver as described for the L.H.
Fig. 15. — Pull the suspension arm downwards&at thel side.
same time pushing the wheel towards the outside unti ® Use a circlip pliers, as shown
the drive shalt can be fully withrawn from the gearbox. in Fig. 16, ps(;’uege ogener
the circlip and push the shaft
in the direction of the arrow. Slacken the nuts (2) in the illustration and unscrew

the bolts (1) by half a turn to release the bearing outer track.

® Remove the three bolts secu-
ring the bearing block to the
cylinder block.

@ Push the suspension arm
downwards to separate the
suspension ball joint from the
suspension arm.

® The suspension arm is now
gripped as shown in Fig. 1.7
and push the steering knuck-
le together with the wheel to-
wards the outside. This will
free the inner tri-axe joint
from the shaft. Take off the
aluminium bearing assembly.
and “‘deposit” the drive shaft Fig. 16 — Removal of the R.H. drive shaft. First remo-
onto the lower suspension VY& the circlip on the L.H. side and push the shat in the

arm direction of the armow. Then slacken the bolts (1) and the
) nuts (2) as described in the text.

The following operations are
carried out on the transmission:

® Disconnect the clutch operating cable on the clutch cable bracket by unscre-

wing the two nuts until the cable is long enough to unhook the cable from the
clutch release lever.

@ Follow the speedometer drove cable and unscrew the nut connecting the cable
to the transmission.

@ Above the clutch cable remove the nut securing the rear power unit mounting
and drive out the bolt.

12
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The following operations are
carried out at the rear of the
cylinder block:

® Evenly unscrew the two nuts
securing the exhaust pipe to
the exhaust manifold and re-
move the two springs and
spacers. The connectio must
be tightened in a certain
manner during installation.
Retain the springs, as they
will be needed. Immediately
below the exhaust pipe, dis-
connect a hose from the rear  Fig. 1.7. — Removal of the R.H. drive shaft. Push the
water pipe. Details of the wheel towards the outside, until the tri-axe joint can be
parts mentioned above can  removed from the support bearing.
be seen in Fig. 18 (behind
the oil sump).

e

® The following operations
are carried out under the
bonnet:

® Disconnect the bonnet prop
from the R.H. side of the
bonnet, carefully open the
bonnet towards the rear and
with a piece of string tie the
bonnet to the R.H. rear view
mirror.

® Remove the spare wheel, the
spare wheel carrier bracket
and the air intake.

Remove the complete front pa-

Fig. 1.8. — Attachment of the exhaust pipeto-manifold  nel as follows:

g'}?"" (0 and the weler hoss-towater pips comnes- Disconnect the wires and the

connector plugs from the fol-

lowing electrical consumers: headlamps and direction indicators, the electric
cooling fan, the temperature switch on the radiator, the ignition coil.

® Remove the two lower fastenings from the electric fan unit and free the wiring
clips. Fig. 1.9 shows where some of the connections are located.

® Disconnect the upper and lower radiator hoses at the engine end, the de-
aerating hose at the de-aeration chamber end (expansion tank end), the bonnet
latch. The latter is secured by two screws.

® Remove two bolts at the upper end and two bolts at the lower end of the front
panel and remove the complete assembly together with the radiator, the cooling
fan and the headlamps towards the front. The two radiator hoses must be dis-
connected from the engine connections at the same time. A helper should be
around to facilitate the operation.

® Remove the lower pin from the gearchange control.

® Remove the heater inlet and outlet hoses and the brake servo vacuum hose.

13




e Disconnect the following
units: The earth cable from
the gearbox, the cable from
the reversing light switch, the
cable from the temperature
switch and from the thermi-
stor switch on the cylinder
head.

® The following cables can be
disconnected by referring to
Fig. 1.10 (shown by the ar-
rows): The starter motor ca-
bles, the alternator cables,
the cables from the oil pres- . > 3
sure switch and the cables 2 =
from the fuel cut-off vaive. Al Fig. 19. — Cables must be disconnected at the posi-
so disconnect the fuel hose  tions shown by the arrows.
from the fuel pump.

Remove the engine and trans-
mission as follows:

e The lifting brackets already
mentioned earlier on must
now be bolted to the engine.
First remove the two front se-
curing bolts from the engine
mounting (one bolt at a time),
fit the lifting bracket and re-
tighten the bolts. To prevent
damage to the horn, slacken
its attachment and push it as
far as possible into the direc-
tion of the arrow (L.H. bottom,

- - Fig. 1.11).

Fia. 1.10. — View of the engine compartment. Cables .

D Baoornétind bt i poi:'g e by the @ On the LH. side remove the

arrows. clutch housing upper secu-

ring bott, fit the lifting bracket

and refit and tighten the bott. Make sure that both lifting brackets are fitted se-
curely in position.

@ Remove the upper nut from the mounting rubber pad.

@ Attach the lifting device shown in Fig. 1.1 or a similar arrangement to the two if-
ting brackets, using suitable chains and suspend the complete assembly onto
a lifting tackle or hand crane. Lift the assembly until the engineftransmission
mountings are under tension.

° R‘gnm% the four upper bolts from the intermediate mounting at the transmis-
sion end.

® Check once more that all connections, cables, pipes, etc. have been separated
and lift the power unit slowly out of the engine compartment, continuously
checking that none of the engine auxiliary parts or cable connections can get
caught in the engine or transmission. Lower the complete assembly onto the
fioor after it is free from the engine compartment.
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® Remove the transmission
from the engine if required.
The starter motor must be re-
moved. Take care not to di-
stort the clutch drive shaft
when the transmission is lif-
ted off.

Installation

The installation is a reversal of
the removal procedure. The follo-
wing points must be noted in
general:

® All self-locking nuts, lock was-
hers, etc. and all parts which

are no longer in good condi-
tion must be replaced.

® Prepare the engine compart-

< il
iy L

=W ¥

Fig. 1.11. — The two arrows show where the lifting
brackets are attached. The hom is moved towards the
outside to prevent damage.

ment for a trouble-free lowering of the engine and transmission.

All disconnected cables, pipes, hoses, etc. must be moved out of the way. Use
sticky tape and attach them to the outer panels, if necessary.

Thoroughly clean all connections. Check for rust, if applicable.

When fitting the L.H. drive shaft make sure that the circlip in the end of the

shaft engages in the inside of the side gear in the differential. Check by moving
the drive shaft to and fro.

The exhaust manifold to exhaust pipe connection must be made as follows:

® Coat the sealing cones with a
heat-resistant grease, such as
“Gripcott A-F, as used by Ci-
troén workshops. Place the
springs and washers in posi-
tion, fit the two nuts and tigh-
ten the nuts evenly until the
dimension “X" in Fig. 1.12 is
22 mm. This will assure a
gas-tight connection.

® Adjust the clutch pedal free
travel. This is obtained by ad-
justing the clutch pedal
height. A helper is required to

S
LA
X ), J..'..'...

mension “X" is 22 mm on both sides of the pipe.

observe the position of the
Fig. 112, — The two nuts must be tightened until di- pedals as the two nuts are
adjusted. After joining the
clutch operating cable with
the clutch release lever, adjust the two nuts, shown by the arrows in Fig. 1.13,
until clutch and brake pedals are at the same height. Lock the two nuts against
each other after the adjustment has been obtained.

® Fill the cooling system with 9 litres of ant-freeze solution. Refer to the *Cooling
System" section for the filling procedure.

® Re-connect the various cable connections. Some of them are shown in Fig.
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Fig. 1.13. — The clutch pedal height is adjusted by rotating the two nuts at
the outer end of the cluich release lever.

1.144. Some of the cable co-
lours are as follows: I|dle cut-
off valve (1) = orange, tem-
perature sensor (2) =
green/white, reversing light
switch (3) = white, cooling
temperature switch (4) = whi-
te, starter motor (5) = red, al-
ternator (6) = brown or
green, depending on ignition
system, oil pressure switch
(7) = green, alternator (8) =
black/vicizt. Take care not to

interchange the cables for the
ignition coil.
Fig. 1.14. — The location of some of the cable connec- @ When tightening the engine
tions on the engine. mountings refer to the section
1 Idle cut-off valve 5 Starter motor at the end of Chapter
2 Temperature sensor 6 Altemator “Engine”’
3 Reversing lights 7 Oil pressure switch :

4 Temperature switch 8 Altemator e Joint the suspension ball

joints and the steering knuck-
les. Refer to section “Front Suspension” for details.

® After starting the engine check the cooling system for leaks, the oil level and
the correct operation of the gearchange mechanism.

1.2 Engine — Dismantling

Before commencing dismantling of the engine, all exterior surfaces should be cle-
aned as far as possible, to remove dirt or grease. Plug the engine openings with
clean cloth first to prevent any foreign matter entering the cavities and openings.
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Detailed inforation on engine.dismantling and assembly is given in the de-
aling with the servicing and overhaul (commencing at 1.3) and these should be fol-
lowed for each of the sub-assemblies or units to be dealt with.

Follow the general dismantling instructions given below. The two engine types are
described under different headings.

Dismantling must be carried out in an orderly fashion to ensure that parts, such as
valves, pistonis, bearing caps, shells and so on, are replaced in the same positions
as they occupied original
ly. Mark them clearly, but
take care not to scratch or
stamp on any rotating or
bearing surfaces. A good
way to keep the valves in
order is by piercing them
through an upside-down
cardboard box and writing
the number against each
valve (see Fig. 1.15). Se-
gregate together the
springs and retainers with
collets for each valve, if
possible in small plastic
bags for each individual
valve.

If a proper engine dismantiing stand is not available, 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 biock, should be supported by a

metal strap, screwed to the manifold face and secured by two nuts onto the mani-
fold studs.

The following text describes the general dismantiing of the engine. Specific instruc-
tions for the removal of a certain parts can be found in the following sections.

® On one side of the engine re-
move the oil filter. A suitable
oil fiter wrench must be avai-
lable. Otherwise drive the bla-
de of a screwdriver through
the side of the filter and un-
screw it. The fiter must be re-
placed in any case.

® Remove all accessible parts
from the engine, including cy-
linder head cover, air intake
and exhaust manifold (with
carburettor), alternator and
drive belt, ignition distributor,
fuel pump, one oil pipe, cable
harnesses, etc. Fig. 1.16. — View of the cylinder head after removal of

. the cylinder head cover.

® Unscrew the 5 nuts securing
the rocker shaft assembly.
Slacken the 10 cylinder head bolts from the outside towards the inside in seve-

Fig. 1.15. Keeping valves in order of removal.
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nain:
ral stages. Fig
view of the engine with the
cylinder head cover removed.

e Lift off the rocker shaft as-
sembly and withdraw the
push rods in their order of in-
stallation. Immediately mark
each push rod. We recom-
mend to push them through
a piece of cardboard, writing
the number against each rod
as it is removed (No. 1 on ti-
ming side).

® The cylinder head should be
lited off as shown in Fig.
1.17. Insert two iron bars (1)
and (2) as shown and lift the
head with the bars. This will

116.showsa

Fig. 1.17. — Lifting off the cylinder head. Use two lifting
bars (1 and 2) as shown.

break the seal between cylinder head and cylinder liners. Immediately secure
the cylinder liners in position as shown in Fig. 1.18. Each pair of cylinder liners
must be secured with suitable clamps and bolt.

® Remove the valve tappets
from the cylinder block bores.
Either use a magnet or insert
a pointed piece of wood into
the tappets to remove them.
Store the tappets in their fit-
ted order.

® Unscrew the distributor sup-
port housing. Below the hou-
sing you will find the
distributor drive shaft which
can also be removed.

® Unscrew the oil sump with
the engine in the upright po-
sition. This will allow the oil to

Fig. 1.18. — Cylinder liners can be clamped in position
with two clamps (1) as shown. Bolt the clamps to the

block (2).

remain in the sump, preven-
ting the contamination of the
crankshaft assembly with old

oil. It is assumed that the oil is already drained. Otherwise do it now.
® Invert the cylinder block and remove the oil pump from the bottom of the

crankcase.

® [nsert a wooden block between one of the crankshaft throws and the wall of the
cylinder block to block the crankshaft against rotation and unscrew the clutch
securing bolts evenly in a diagonal manner. Use a centre punch and mark the
fiywheel and the clutch at a point opposite each other. If clutch and/or flywheel

are not to be replaced

, refit the parts in the original position. Remove the clutch
driven plate from the flywheel.

® With the crankshaft still locked against rotation unscrew the flywheel bolts. The-
¢ !'ewnoneedtomarkmeﬁttedpositjonoftheﬂywheel,asitcanonlybeﬁued
in one position. Remove the flywheel with a mallet, if necessary.
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Sedis Chain Tensioner
® Insert a screwdriver as shown

Renold Chain Tensloner
® This type of chain tensioner

® From the front end of the en-
gine remove the crankshaft
pulley nut. A tight pulley can
be removed with two tyre le-
vers, inserted at opposite
points undemeath the pulley.
Unscrew the timing cover.

Next is the removal of the
chain tensioner. Two types
were used during production
and must be removed accor-
dingly:

in Fig. 1.20 into the chain ten-  Fig. 1.19. — The oil pump is fitted to the bottom of the
sioner bore and press against  cTankcase.
the chain tensioner pad to re-
lease it from the chain. Lock
the chain tensioner by tur-
ning the screwdriver in the di-
rection of the arrow. The
ratchet inside the tensioner
will lock the pad in position.

has no locking mechanism. It
must therefore locked mecha-
nically, before it is removed.
You require a piece of wire to
lock the tensioner as shown
in Fig. 1.21. Make sure the
end is twisted securely.

Fig. 1.20. — A Sedis chain tensioner is operated by an

All Chaln Tensloners internal mechanism which must be locked in position

before it can be removed.
® Undo the two securing
screws and remove the chain tensioner. Treat the chain tensioner with care to

ensure it can not unlock. Below the chain tensioner there is a fitter which can
now be withdrawn.

In the given order remove the camshaft timing sprocket, the timing chain, the
crankshaft timing sprocket and the camshaft. Before removing the chain check
for timing marks. If none are visible mark the chain and the corresponding
sprockets accordingly. The camshatft is held in position by a keeper plate and
three bolts.

Remove the timing cover back plate.

The removal of the connecting rod and pistons is next. If no markings can be
seen on connecting rods and big end bearing caps, use a centre punch and
mark each rod and cap with the cylinder number (No. 1 = 1 punch mark, No.
2 = two marks and so on). One after the other remove the big end bearing cap
nuts and remove the caps with the bearing shells. The crankshaft must be ro-
tated to gain easy access to two of the bearing caps in turn.
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Note: BI end bearing bearing
and bearing shells must be

caps r
kept together if they are to be re-
fitted.

® The crankcase will now look
as shown in Fig. 1.22. The
main bearing caps can be
marked in the manner descri-
bed below. Starting from the
fiywheel end (cap No. 1), the
following paint marks can be

seen: \

Cap No. 1 No marks

Cap No. 2 Red == : :
Cap No. 3 Green Fg. 1.21. — A Renold chain tensioner must be tied to-
Cap No. 4 White gether with a piece of wire before it can be removed
Cap No. 5 Blue from the cylfinder block.

In addition to the paint marks gi-
ven above, you may also find re-
ference marks in bearing caps 4
and 5 and bearing caps 2 and 3.
If no marks are visible, mark
each bearing cap either with
paint or a centre punch with the
respective bearing cap number.

® Unscrew the main bearing
cap bolts from the outside to-
wards the inside in several
stages until the bolts and be-
g \ { aring caps can be removed.
¢/ \ Keep each bearing cap toget-
FIB7 23, 2 T crarfiahal mals Doaring ceps et B her with its bearing shell.
checked for identification marks before they are @ Carefully lift out the crabnks-
removed. haft and remove the remai-

ning bearing shells from the
crankcase bores. Mark the bearing shells in accordance with their position in

the cylinder block and keep the together with the bearing shell and the bearing
cap

Remove the cylinder liner clamps and withdraw the cylinder liners together with
the piston/connection rod assemblies. Mark each cylinder liner with the cylinder
number, if they are to be refitted. A sticking cylinder liner will have to be remo-
ved with a piece of wood and a hammer. Place the cylinder block on one side

to do this. Remove the pistons and con rods out of the cylinder liner bores.
Mark the piston crowns with the cylinder number.

Dismantle the pistons and connecting rods as described later on. We recom-
mend to attach the big end bearing caps and bearing shells to the connecting
rods (the correct ones) until you dismantle the assemblies. The pistons and

connecting rod assemblies can then be stored as shown in Fig. 1.23 on a clean
sheet of paper or cloth.
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Fig. 1.23. — Provisionally attach the big end bearing caps and bearing shells to connecting rods and
pistons and lay them out in the manner shown.

® The cylinder head can be dismantled as described in Section 1.4.

® If work is to be carried out on the crankshaft remove the counter weights. The-
se are attached as shown in Fig. 1.24. Plugs are fitted to the crankshaft throws
and can be removed with an Allen key of suitable size to clean the oil galleries.
In the end of the crankshaft (flywheel side) you will find a pilot bearing for the
clutch shaft. A puller is required to withdraw the bearins.

Fig. 1.24. — The crankshaft counter weights are secured to the crankshaft

as shown. Mark each counter weight for installation position before
removal.

13. Engine — Assembly
The following general instructions are applicable to all engines. When assembling

the engine, follow the general proceedings outlined in this section and refer to the
later sections, commencing at 14. for any detailed information that is necessary. In
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led or replaced, as necessary.

Carefully clean the cylinder block, paying particular attention to the crevaces which
are easily overlooked.

Lubricate each rotating or moving part BEFORE it is assembled. Lubricating it after
the assembly has little purpose, as the oil cannot reach the gliding surfaces at all
times. Oil seals should be replaced as a matter of course. The same goes for the
lock washers and lock plates. Check that all oilways are thoroughly clean.

Refer to the technical data to check important dimensions before parts are re-used.
In doubt it is always better to replace a part.

Assemble the engine in the following general order, referring to particular sections
as indicated for individual details:

® Check the protrusion of the cylinder liners before assembly of the engine. The
liners are fitted with paper gaskets or steel shims at their bottom ends, which
govern the fitted position of the liners. In most cases you will find that the instal-
lation height is correct, should however, be checked. Note that either paper
gaskets or steel shims are used, depending on the year of production. Proceed
as follows during the measurement:

® Insert the cylinder liners wit-
hout gaskets into the cylinder
block. Make sure that the
marks in liner and cylinder
block bore are opposite each
other. Push each liner fully
home.

® Measure the protrusion of
each liner as shown in Fig.
1.25, using the gauge shown.
First place the stylus at points
A to D against the cylinder
block face and write down
each dimension. Then place
the stylus against the edge of - S
the liner at positions Ato D in  Fig. 1.25. — Place the dial gauge with a suitable block
Fig. 1.26, again writing down  onto the cyfinder block face. The stylus is placed in tum
the dimension. Compare the  over points Ato D.
value obtained for each point
The difference between the first and the second measurement must not exceed
007 mm. If this is the case, there may be some foreign matter between the li-
ner and the liner seating. Remove thje liner and check.

Before proceeding with the operation note the following:

® The cylinder liners must protrude by 0.07 to 0.144 mm above the cylinder block
face in the case of engines produced to April 1989, with the liner seal fitted. A-
ways try to obtain the 0.14 mm value. On engines produced after the date
above, the protrusion has been reduced to 003 - 0.10 mm. Again the higher va-
lue should be considered.

° Linefseals_arernadeofdiﬁerentrnateﬂal. depending on the year of production
of the engine. Up to July 1985 they were made of paper and white, synthetic fi-
bre material. From July 1985 steel shims with aluminium coating are used.
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Fig. 1.26. — Second stage to check the cylinder liner protrusion. The dial
gauge stylus is now placed over the shoulder of each liner, at points A to D,

All seals/shims have tags on the outside, which are, however, also different on
the old and the new version. The table below lists the allocation of the liner se-
als for the engines in question:

Paper Gaskets to July 1985

Highest point of liner without seal No. of tags Thickness
+0.039 to 0.045 mm 1 007 mm

+0.019 to 0.038 mm 2 0085 mm
—0.006 to + 0018 mm 3 0.105 mm
—0.095 to 0007 mm 4 0.130 mm
Steel Shims from July 1985

Highest point of liner without seal No. of tags Thickness
+0.039 to 0.045 mm 1 0.10 mm

+0.019 to — 0006 mm 2 0.12 mm

—0.095 to 0.007 mm 3 0.15 mm

Note: Only one seal is placed underneath each cylinder liner. Mesure each liner
on both sides of the cylinder block.

If the correct protrusion cannot be obtained, remove the liner and check the joining
surface of the liner/seal for foreign matter.

® Remove the cylinder liner and fit the liner seals in accordance with Fig. 1.27,
but note the following points: The seal has a tag (1), which is inserted into a lo-
cating groove in the liner. A second tag (tab) is used to identify the thickness of
the liner seal and must be arranged so that it is in line with the flat (3) at the
upper end of the liner. If all cylinder liners are removed at once, make sure they
are identified where they come from.

The engine can now be assembled in the following manner. It is assumed that alf
parts have been checked andlor replaced as necessary:

® Screw the plugs into the crankshatft. As the original plugs were peened in po-
sition, it is possible that the threads are no longer in perfect condition. Dama-
ged threads can be re-cut with a M25 x 15 thread cutter, but not deeper than
10 mm (04 in.). Use new plugs and tighten them to 55 kgm (40 ft.Ib.).
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® After the plugs have been tightened,
use a pointed centre punch and
peen the plug in the inside to the
crankshaft. As you may notice, the
plug will be rather deep in its bore
and must be peened as shbown in
Fig. 1.28. Make sure that the plug is
well secured.

Note: Crankshafts without closing
plugs are also used. These crankshaft
also have a different arrangement of
the main bearing shells and will be re-
ferred to later on.

® Refit the crankshaft counter weights
in accordance with the identification
and fit and tighten the bolts to 6.8
kgm (41 ft.Ib.). Lock plates are used
underneath the bolt heads and Fig. 1.27. — View of a cylinder liner with the fit-
must be locked after installation of ted seal. Refer to text.

the weight(s). Make sure that
the bolts are well locked to
prevent the weights from co-
ming off. The best way to se-
cure the lock plates is shown
in Fig. 1.29.

® |f removed, fit a new bush for
the clutch shaft (chamfer to-
wards the outside). Fit a new
oil seal and lubricate the
bush and the seal with engi-
ne oil.

The crankshaft bearing shells
are now fitted to the crankcase in
accordance with the type of
crankshaft fitted. Refer to Fig.
130 on the next page to avoid
Fig. 1.28. — Oil gallery plugs are peened in position in  Mistakes:
oo o, afisr they havo been tightsned © 1 o unkehafts with Phuigs
® |[nsert the bearing shells with
oil grooves into bearing bores |, Il und V, the bearing shells without oil groo-
ves into the bearing bores Il and IV.

Crankshafts without Plugs
° Thepearingsheliswiﬂmollgmovesareﬁned into the cylinder block bores, the
bearing shelis without oil grooves are fitted into the main bearing caps.

® Genemusly_' lubricate the main bearing shells with engine oil and insert the
crankshaft into the bearing bores. Rotate the shaft a few times 1o settle the be-
arings.

® Fit the two half thrust washers for the crankshaft end float on the flywheel side
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Fig. 1.29, The locking plates for the crankshaft counter weights are locked
with a chisel and a hammer as shown.

Insert the bearing shells into the
main bearing caps (noting the
identification marks), lubricate
the shells with engine oil and fit
the caps in position (again in ac-
cordance with their markings).
Fit the rear bearing cap without
the side seals but with the half
thrust washer for the crankshaft
end float. The oil lubricating
grooves of the thrust washer
must be facing towards the
crankshaft side. Make sure to oil
the thrust washer face.

Insert and tighten the main bea-
ring cap bolts. Tighten from the
inside towards the outside in se-

veral stages to a final torque rea- :
ding of 75 kgm (54 ft.b.). Fig. 1.30. — The various crankshaft bearings.

The end float of the crankshaft must now be checked. Arrange a dial gauge
with a suitable holder as shown in Fig. 131, placing the stylus against the
counter weight face.

Use a screwdriver and push the crankshaft all the way to one side. Set the dial
gauge to “Zero” and push the shaft into the opposite direction. The indication
on the dial gauge is the end float and should be between 0.08 and 0.20 mm
(0.003 and 0.008 in.). If the end float is greater than the maximum value, two
oversize half thrust washers must be fitted. Both washers must have the same
thickness and are available in thicknesses of 230, 235, 240 and 245 mm are
available. If the end float is smaller than 0.8 mm you can assume that “somet-
hing” has not been fitted properly during the installation of the crankshaft and
the whoie assembly must be investigated.
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The rear main bearing cap and
the two side seals are now fitted
as follows. The workshop uses a
special tool to fit the seals to pre-
vent their damage.

® Insert new rubber seals into
the bearing cap and fit the
tool shown in Fig. 1.32 to the
cap. Insert the assembly into
the cylinder block, taking ca-
re that the two side shims are
pushing against the seals.
Lubricate the shims and fit
the whole assembly into the
block. As the special tool
shown is most probably not
available, you can use thin
sheet metal and insert them
between the cylinder block
and the side seals. Knock the
bearing cap in position and
remove the special tool (or
the sheet metal pieces).

® Re-tighten the two bearing
cap bolts evenly across to a
torque of 75 kgm (54 ft.Ib.).

® The side seals will protrude
above the crankcase sealing
face and must be cut-off. 2.0
mm of the seals must, howe-
ver, remain. To obtain the

Fig. 1.32. — Fitting the rear main bearing cap with the exact length, use a piece of
special tool to fit the side seals. The two side shims sheet metal of this thickness
must be inserted on the L.H. and R.H. sides. and drill a hole of the diame-

ter of the seals into it. Place
the sheet metal in position as shown in Fig. 1.33 and cut off the emerging

ends. Both seals must be treated in this manner. The flat metal plece must
have a thickness of exactly 2.0 mm.

® Thoroughly clean the flywheel face on the crankshaft and the flywheel itself
and fit the flywheel to the crankshaft (only one position possible). Coat the flyw-
heel bolts with “‘Loctite” and tighten them evenly to 6.75 kgm (49 ft.lb.). The
crankshaft must be blocked against rotation in suitable manner.

® Insert the clutch driven plate into the flywheel and fit the clutch (refer to the re-
levant section). If the original parts are refitted, align the marks made during
dismantling before tightening the clutch securing bolts. The bolts are tightened
evenly to 15 kgm (11 ft.Ib)).

® Fit the marked cylinder liners with the seals or steel shims into their marked bo-
res. The identifications tabs must be arranged on opposite sides of the cylinder
block, i.e. on one side for the fist cylinder and on the opposite side for the se-
cond cylinder.

® The protrusion of the cylinder liners should now be measured with the
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sealshim fitted. This requ
that the liners are pushed into
the cylinder block under pres-
sure. The workshop uses a
special applianance as
shown in Fig. 1.34. The same
operatior: can, however, be
carried out under a large dri
ling machine. Important is
that the liners are pushed ful
ly down. The maximum pro-
trusion to April 1989 must not
exceed 0.14 mm, after this
date it must not exceed 0.10 \ :
mm. Also measure the diffe- \ Sy RN

: I
rence between two adjacent  Fig 133 _ The protruding ends of both seals must be
liners. Proceed in a suml!ar cut-off with a sharp knife. The sheet metal piece (1) is
manner as described earlier

placed in position as shown.
on, but place the dial gauge
stylus onto the shoulders of
two adjacent liners. If the dif- ||
ference is more than 004
mm, replace the seal/shim of
the liner with the higher pro- - .
trusion. SN A S
After all liners have been me- sk
asured in the manner descr- | Y S0 y° O ©
bed, secure them in position
with the clamps.
Assemble the pistons and
connecting rods and fit the
pistons into the cylinder liners
as described later on.

Insert the big end bearing
shells in accordance with the
markings into the con rods (if
the original shells are used).

Fig. 1.34. — Special tools to push the cylinder liners in
position, compressing the seals/shims. The exact protru-
sion can only be established with the liners under
pressure.

The tabs on the shells must

enter the locating recesses in the connecting rods. Fit the bearing caps to the
connecting rods and tighten the bolts to 4.0 kgm (30 ft.Ib.). Refer to *‘Pistons
and Connecting Rods™ for details of fitting direction, piston rings, etc.
Lubricate the camshaft journals with engine oil and insert the shaft into the cy-
linder block. Insert the keeper plate into the groove of the camshaft, align the

plate with the threaded bores of the cylinder block and insert and tighten the
two bolts to 1.7 kgm (125 ft.Ib.).

Place a new paper gasket over the cylinder block and attach the intermediate
plate to the block (1.0 kgm/75 ft.Ib.).

Slide the double timing sprocket over the end of the crankshaft with the Woo-
druff key entering the groove. The timing mark must be positioned on the
outside.

Rotate the crankshaft and the camshaft until the timing marks in the two
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other. Compare the aligment
with Fig. 1.35.

® Place the timing chain over
the crankshatt timing sprocket
and insert the sprocket on
the other side into the timing
chain. Check that the timing
marks are aligned as shown
in Fig. 136 and bolt the
camshaft sprocket to the
camshaft. Timing chains wit-
hout marks must be fitted in
accordance with the marks
made during dismantling.

® Place a new lockplate over
the camshaft sprocket and fit

. Fig. 135 — Rotate the crankshaft and the camshaft un-
the three bolts. Tighten the til|gthe two timing :narks are aligned as shown. o
bolts to 23 kgm (17 ft.lb).

The lock plate tabs must be
bent over the sides of the
three bolts.

Dismantling and Assembling
the Chain Tensioner

As already mentioned, one of
two chain tensioner types can be
fitted. The following description
assumes that the chain tensio-
ner has been dismantied. If the
overhaul of the engine is extensi-
ve, it is always necessary to dis-
mantle the tensioner, as this will
make sure that the glide shoe
ggn move ef?:gy ;nd bthat the oil
. - - res are obstructions.
m;%;st?m;gwgznﬁm"“;fﬁ°m“§£g After dismantling, the tensioner
marks are aligned as shown, must be assembled and pre-

tensioned to ensure its correct

operation after installation. The work required is described separately for the
two chain tensioner types.

Sedis Chain Tensioner
;l'rlnm the chain tensioner shown in Fig. 1.37. Dismantle this type of tensioner as
0 -

° Plaoemeratohetlnbmepositbnstmninbm((1)andwimdra~meglideshoe

and the spring as an assembly. Lock the tensioner by turning the ratchet into
the position shown in box 2.

® After cleaning the tensioner parts, assembly in reverse order, finally locking the
tensioner in accordance with box (2). A screwdriver is inserted into the hole
shown by the arrow to turn the ratchet inside the tensioner body.
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Chain Tensioner

® Insert a 3 mm Allen key as
shown in Fig. 138 into the in-
temal hexagonal bore and ro-
tate the key until the
tensioner is locked. In this
position fit the glide pad into
the tensioner body.

® A new tensioner is supplied
together with a plastic washer
which is inserted between the
tensioner body and the glide
shoe as shown in Fig. 139,
which is removed after the
tensioner has been refitted. If
the old tensioner is used, you

need a piece of wire of 2 mm

Fig. 1.38. — The Renold chain tensioner.

in diameter at the position shown in
the illustration. This will prevent the
tensioner from accidently uniocking
itself.

® Insert the filter into the cylinder
block opening and fit the tensioner
to the cylinder block. Tighten the
bolts (0.6 kgm).

® The chain tensioner must now be
pre-tensioned before the glide shoe
is released onto the timing chain.

Sedis Chain Tensioner

® Insert a screwdriver into the hole
shown in Fig. 1.20 and turn the rat-
chet inside the tensioner body to-
wards the right, not to the left, as
shown in the illustration. The loca-
tion of the hole is also shown in Fig.
1.37 by the arrow

Fig. 139. — A Renold chain tensioner is sup-
plied with the plastic lock washer (1) and must
be inserted as shown. A steel wire (2) must be
inserted when the original tensioner is assem-
bled. Remove the washer/wire after installation
of the tensioner.
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Id Chain Tensioner

® Refer to Fig. 1.39 and remove the lock washer (1) or the wire (2) and push the
chain from the inside towards the outside in order to push the glide shoe/plun-

ger into the tensioner body. After releasing the timing chain the tensioner wil
be in the operating position.

Note: Never pre-tension the chain tensioner by moving the glide shoe/plunger to
and fro. This warning is valid for both types.

® Refit the timing cover with a new gasket. The cover must be centred to fit the
front oil seal. A piece of tube is used to drive the oil seal in position. Insert the
oil seal into the timing cover, place the tube over the oil seal and use the
crankshaft pulley nut to draw the seal in position. Insert and tighten the cover
screws to 1.3 kgm (95 ft.ib.). Fig. 1.40 shows the operation.

® Knock the Woodruff key into
the crankshaft and slide the \q
pulley over the key and onto
the crankshaft. Block the
crankshaft against rotation
and tighten the pulley nut to
170 kgm (1225 ft.b.). A piece
of hardwood can be jammed
between crankshaft and
crankcase to jam the crank-
shaft.

If the timing plate has been re-
moved it will have to be re-
adjusted to establish the top de-
ad centre:

® Rotate the crankshaft until the
pistons of No. 1 and No. 4 cy-
linder are at top dead centre.

The valves of No. 4 cylinder
must be “rocking”, ie. one
valve must be opening and
the other one closing. The
exact TDC point should, ho-
wever, be set with a dial gau-
ge, applied as shown in Fig.
141. Rotate the crankshaft
until the dial gauge needle
shows that TDC is obtained.

® Fit the timing plate and rotate
it until the “Zero" in the plate
is opposite the timing mark
on theO"pulley Tighten the two
- 141, — To fit the tmi 1) in the correct nuts. One of the nuts and the
2%. use a dial gauge (agm)m 1 piston mp&' plate should be marked with

dead centre. The zero on the timing plate must be in' 1. paint for future use of the ti-
ne with the notch in the crankshatt pulley. ming plate.
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® Fit the oil pump and distributor shaft. The piston of No. 1 cylinder must be at

top dead centre. Insert the shaft so that the slot in the shaft end is parallel with
the engine centre line. The slot is off-centre and the shaft must be fitted with
the smaller segment facing towards the cylinder block. Push the shaft fully in
position. The shaft will tum as it engages with the drive gear on the camshaft
and the slot should be orientated from the bottom left to the top right, with the
wider segment of the driver towards the rear of the engine. Fit the distributor
support/clamp and tighten.

® Fit the oil pump. First check that the dowel pin is in position in the cylinder
block. Fit a new ““O" seal and fit the pump to the crankcase. Turn the shaft to
engage the drive. Tighten the screws to 1.0 kgm (7.2 ft.Ib.)

® Fit the oil sump with a new gasket. Tighten the screws to 1.0 kgm (7.2 ft.Ib.).

® Generously lubricate the valve tappets with engine oil and insert them into their

original bores, if the old ones are used. New tappets can be inserted in any
bore.

® Remove the cylinder liner clamps. Once more check that the flats on the end

flanges of liners No. 1 and No. 2 and No. 3 and No. 4 are parallel with each
other.

The next operation is the installation of the cylinder head. The tightening method
has been altered since introduction of these engines, i.e. you will have to know

when the engine was manufactured. It is also imperative to obtain the correct cy-
linder head gasket.

® Insert two locating pins into two corners of the cylinder block (into the side op-
posite the distributor). Cut the ends of two old cylinder head bolts and cut a siot

for the application of a screwdriver into the end. Any bolt/stud of suitable diame-
ter and thread will do.

® Place the cylinder head
gasket over the block. Gas-
are marked (for exam-
ple DESSUS, top) and the
writing must be visible after
the gasket has been fitted.
® Place the cylinder head in
position, tapping it down
with a mallet.
® Insert the push rods into the
tappets in accordance with
the cylinder number and
valve number. Lubricate the
rod ends with engine oil.
® Fit the rocker shaft assem-

bly. The cylinder head will Fig. 1.42. — Cylinder head and rocker shaft assembly fit-

ted to the ne.Themlwutlngplnsareﬁttedtoposi-
now have the appearance tions . -

shown in Fig. 142.

® Coat the cylinder head bolts with engine oil and screw them in position. Two
versions can be encountered: Bolts with 12 mm diameter are fitted with was-
hers, bolts with 11 mm diameter with a shoulder underneath the bolt head re-
quire no washers.

The cylinder head bolts are now tightened in the sequence shown in Fig. 1.43.
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The introduction of the modified engine has not taken place at the same time on
all vehicles (manufacturers). The engine types listed below are given as a general
guide line and you will have to make sure which engine is fitted to your vehicle:

EngiiadiBeB XMAY): et il oo sttt e et e To end of 1986
ENgaaiPD BIDMNIEIN 25 ¢l Sl 30 aaio o disies sie s os b e s To end of 1986
Eagin@iI8IBOMMTA): o8 P it i i s v s e To April 1989
EAPRAID BRI T 0o Sl o T i v v s s s e s To April 1989
Engine 169 B (XM7-T): ... ... it From April 1989
EQOIORBMLR DENISTAY: o oo i s sisses oot s, o 5ie i 6 0 Sets w1 From April 1989

Different cylinder head wrenches are also required, again depending on the year
of manufacture. Engines produced after April 1989 require a *“Torx 55" in conjunc-
tion with a graduated disc. The following differences must therefore be observed:

® |n the case of all engines tighten
the bolts to 50 kgm (36 ft.Ib.).

® Tighten the rocker shaft pedestal
bolts to 1.5 kgm (11 ft.Ib.).

ATTENTION: Foliow the instruc-
tions step by step. We have taken
great care to describe each engine
carefully to make sure you cannot
encounter any problems.

7 n

To End of Model Year 1986: L‘*/ T I

® Slacken all bolts in the reverse A Fy /
order to the one shown in Fig. N s
143 and re-tighten them in the RSP
me)f 110 10 to 20 kgm (145 Fig. 1.43. — The tightening sequence for the cylin-

der head bolts. Valid for all engines.
® Place the socket without torque

wrench over bolt No. 1, make
a note of the position of the
bolt, as shown in Fig. 144
and tighten the bolt exactly
by one quarter of a turn. This
is the socket travel indicated
in the illustration by 90° The
easiest way to do this, is to
apply the socket and tommy
bar parallel to the cylinder he-
ad and then tighten the bolt
until the tommy bar is parallel
to the small end of the head.
® Tighten the remaining cylin- ey’
der head bolts in the same b
manner, following the tighte- ' :
ning sequence. Fig. 144, — Angie-tightening of the cylinder head bott:

when the angie is 90° The socket (1) must be markec
Attention: If you think you may as shown.

have omitted one of the botts, re-
start the tightening of the head from the beginning. The cylinder head bolts mus
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re-lig

mileage as described below.

From Model Year 1986

® Slacken all cylinder head
bolts in the reverse order to
the one shown in Fig. 143
and tighten them in numeri-
cal sequence to 20 kgm (145
ft.ib.).

® Place the socket with a tom-
my bar over the bolt No. 1
and mark the bolt head as

shown in Fig. 145. Tighten
the bolt by half a turn. This is

N

shown in the illustration by Fig. 1.45. — Angle-tightening the cylinder head bolts

the 180° Arrange the tommy when the anige is 180°. The socket (1) must be marked

bar parallel with the long side 25 Sho%™-

Fig. 1.46. — The graduated disc is used to
re-tighten the cylinder head bolts to any of
the angles required. Cylinder head bolts for
engines after April 1989 have a ‘“‘Torx"
recess.

of the cylinder head and tighten the
bolt until it is once more paraliel, but on
the other side of the head. This will gi-
ve you the 180°.

® Tighten the remaining cylinder head
bolts in the order shown in Fig. 143.
Read the not above if you have omitted
one of the bolts during the angle-
tightening.

Note: The cylinder head bolts must be re-
tightened as described below after the ini-
tial torquing, but not after a certain milea-
ge, as is the case on engines to the end of
model year 1986.

From April 1989

Cylinder head bolts with a so-called “Torx”’
head are used on these engines. If the cy-
linder head bolts have the shape shown in
Fig. 1.46, tighten the bolts in the manner
described below. You will also need a gra-
duated disc, also shown in Fig. 146), but
the description below will show you how to
carry out the operation without one.

® |nsert the bolts and tighten them finger-

tight from the inside towards the
outside.

: ® Tighten the bolts in the order shown in Fig. 143 to 60 kgm (435 ft.Ib). Only
, use a “Torx 55" insert to prevent damage to the bolt heads. “Torx” socket in-
serts are available in sets containing various sizes, but make sure a ‘55" is in-

cluded.

® Slacken all bolts in reverse order and re-tighten them to 2.0 kgm (145 ft.lb) in
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the tightening sequence.
® The boits must now be re-tightened to a certain angle which is 300°. If the disc
shown in Fig. 146 is used, there will be no problem, i.e. you place the disc bet-
ween the socket and the tommy bar and with the pointer on “Zero”, tighten the
bolt until the pointer reaches 300" If the disc is not at hand, you will have to
set out that three quarters of a turn will give you 270°. The remaining 30° are
one third of a quarter of a turn. To sum up, tighten the bolts by 3/4 of a turn and
then the remaining 30°. A little confusing perhaps, but is has been tried.

There is no need to re-tighten the cylinder head bolts of these engines.

Re-tightening of Cylinder Head Bolts
As in the case of the original tightening procedure there are also differences bet-
ween the various engines when the cylinder head bolts are re-tightened.

To end of Model Year 1986

After the vehicle has been driven with the new cylinder head gasket approx. 1300

miles, slacken each bolt in the order shown in Fig. 143 (never more than one bolt

at a time) and re-tighten it immediately to 2.0 kgm (145 ft.Ib.).

® Re-tighten each bolt in the order shown in Fig. 143 by a quarter of a turn, as
described for this engine.

® The valve tappet clearance must be adjusted after the bolts have been re-
tightened.

From Model Year 1986 (to April 1989)

The cylinder head bolts of these engines require no re-tightening after a certain mi-
leage has been covered. After the cylinder head bolts have been tightened as
described for these engines, tighten them a further 35° The graduated disc shown
in Fig. 146 is, of course, a great help. To obtain this angle without the disc, divide
half a tum by 6 and tighten the bolts by one segment and a little more. The engine
can either be coid or warm (not hot).

® The valve clearances must be checked with the engine cold and again after a

mileage of approx. 1200 miles has been covered.

From April 1989
We will mention it. There is no need to re-tighten the bolts. The valve clearances
must be adjusted with the engine cold.

14. Engine — Servicing and Overhaul
140. CYLINDER HEAD AND VALVES
1.400. Technical Data

Cylinder Head:

MABBRAE . .. occvnnnions somimeinns sampmaiearsesisiss » soidionisss s § 5 Aluminium
Cylinder head height: . ......925 £ 0.15 mm (35675 + 0006 in.)
Min. cylinder head helght SHER 3 o T RN AT i e S5 92.10 mm (3659 in.)
Head surface, Max. diStOriON: . . . . ... ... ceveeemereeecneennnns. 0.10 mm (0.004 in.)
Identification of cylinder head gasket: ............ According to engine type and number
Valve Guides

Outer diamBlesg ize 12 .. .70 =01 00 5 idd SOOSTI Sauds SO UVLSN 1402 mm (0557 in.)
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Outer diameter, size 2: .. SiE § % TR & § § A PSRRI 58 14.13 mm (0561 in.)
Outer diameter, repairsize 1:. .. ...........ooiiiiiiiininneenn. 14.29 mm (0.568 in.)
Outer diameter, repairsize 2. ...............oooeieiieeeiian. 14.59 mm (0.580 in.)
Innerdiameter, Std.: .......... ... ... . oL 802 + 0022 mm (0319 + 0.0009 in.)
Valve guide length: ....................coiiun.n. 584 + 03 mm (2320 + 0012 in.)
Locating Bores in Cylinder Head:
Standard 8120 1: ..o ¢ s sawsen s s s s s e 13965 + 0032 mm (0555 + 0.001 in.)
Standard 8178 2%, .. = s simmiess & s sswEs 6o s e 14035 + 0032 mm (0558 + 0.001 in.)
ROpaIrsizo 12 .00 - - simsisie s ¢ 5 womion 5 s s sisres 14195 + 0032 mm (0564 * 0.001 in.)
ROPAINSIZB 21 . .ui .o oonsnnsss smemmaes s mams 14.495 *+ 0032 mm (0576 + 0.001 in.)
Installation Height between lower guide edge and Valve Seat (“x” in Fig. below):
TNIEE VAIVES (A): . ... e eeee et e e e 3150 mm (1.2515 in.)
Exhaustvaives (B): . ........c.couiiiiiiiniiiiiiieennnnnns 21.30 mm (0.858 in.)
Sectional view of the cylinder head.
Instaliation Angle of Valve Guides (see Fig. above):
INIBE VAIVES (A): . ...ttt e 19°
Exhaustvalves (B):. ... ......coiiviiiiiiieiinnnnerenronerccarssaceassens 6°
Valves
Valve Head Diameter:
TOIBEVAIVOES . ....oooomiocn « o scassimioss o o o 5 momomamn & & 5 BGATEISIHINS 4 5 & & Sfessie 4250 mm (1.689 in.)
Exhaustvalves: . ......... ..o 355 mm (1.4104 in.)
Valve Length
IOMBLVAIVESS . . . : suminisris o s o stammres & & » wrmsusieie & s o o Sywiwnesainis = & » s 118.25 mm (4.698 in.)
EXhaust ValVES: . . . .. ..ottt 112.00 mm (4.450 in.)
Valve Stem Diameter:
IIOE VBIVBBY . ;5 :oimuviois « = wnirammsons s & ¢ winieasaies o @ = » wcmimsosesi o o v § & Bisalbss 802 mm (0.319 in.)
EXhaust ValVes: . . .. ... ..ottt e 800 mm (0.318 in.)
Max. permissible grinding offof valve stem: . ................... 0.20 mm (0.008 in.)
Min. permissible vaive edge thickness: ......................... 050 mm (0.002 in.)
Valve Stem Running Clearance:
IDIBtVAIVOBS ... ::simaivmssss smmuegsssomnimssss 0.02 - 0042 mm (00008 - 00017 in.)
EXhonst VAIVEBS, . . ;. cirs &« 5 s s 5.3 sisislas 88 5 0.04 - 0060 mm (00016 - 0.0024 in.)
Valve Clearances:
TR VAIMBES ... ioimunisn cuswmmmes s s sasemios o v o wmseremmions s & » %00 0.10 mm (0.004 in.)
Exhaustvalves: ............. ..o tiiiiiiiiiiiinaineniaennnn 0.25 mm (0.010 in.)
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Inlet valves — XM7-T Engine

Valve Seats:
Valve Seat Angles:
IO VAVOBY ..o & 5 5 sisisisisrsns s 2 o hmorone
Exhaustvalves: ................... ... . et 90°
Inlet Vaive Seat Diameters — XM7-T Engine (above left and right) — in Millimetres:
Diameler!A, SKL. 81T 7 ST s e et 4351 mm
DiameteriA, Std. 8128 237, . seue s v livt e rneeanss e 4371 mm
Diameter A, repalrsize 1: ..........o....cuiiiniinn 4381 mm
Diameter A, repairsize 2:............. ... 4401 mm
DIAMeIBr B:....c.. . s voiliinivs s s s s minibte e Shmmd b e o o st 4100 mm
Dimension “e” — 169 Bengine: ...............................0" 733 mm
== 170 ONQINGE - s e e T 10.257 mm
Valvo angle (Bl . . ... 1.y ico e wa s 40 T e aie s o st b n s s 120°
Valve angle (beta) — 169 Bengine: ....................... ... 17°
—70engine: ... 70°

Exhaust valves — All engines
Exhaust Valve Diameters — Cast Iron (see above):

Diameter A, 1708, to 11/83, 169B from 4/85 Std. size 1: .......... ... .. 3701 mm
Diameter A, 1708, to 11/83, 169B from 4/85, Std. size 2:. ... . ' 117 37.21 mm
Diameter A, 1708, to 11/83, 169B from 4/85, repair size 1: .......... . . . 3731 mm
Diameter A, 170, to 11/83, 1698 from 4/85, repairsize 2: ........... . . " 3751 mm
Diameter B, all engines: .................. .. 00 [ Tt 3500 mm
Valve seatangle (alfa): .................. . .. .. [ [l 90°
Angle (beta):
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iameters — Steel (see Page 36, bottom):
Diameter A, 170B, t0 11/83, Std. 8iz€ 1. .. ............oooroeee . 3801 mm
Diameter A, 170B, to 11/83, Std. size 2: ........................... .. .. 3821 mm
Diameter A, 170B, to 11/83, repairsize 1: ......................... . 3831 mm
Diameter A, 170B from 11/83 and 169 B from 4/85, Std. 1: . ................ 3701 mm
Diameter A, 170B, from 11/83 and 169 B from 4/85, Std. 2: ............ .. .. 37.21 mm
Diameter A, 170B, from 11/83 and 169 B from 4/85, repairsize 1: ........... 3831 mm
Diameter B, all engines: ... ....................coouonnnoo 10 3500 mm
Dimension “e”, allengines: ....................................." 6.462 mm
Valve seatangle (alfa): . .....................cooovuonono T 90°
Angle (beta), all engines: ... .................oiuiiiiiiiii 15°
above dimensions and angles are also valid for the 170 C engine.
Valve Springs
Numberof springs: ............................. 2 inner springs, two outer springs
Wire diameter: ........................ 30 mm, inner springs, 43 mm, outer springs
Identification colour: ........... ... ... ... white
Fitting direction: .................. ... .. ........... 00000000 Not important
Free Lenghts:
Innersprings: ..... ... 3960 mm
OULer SPINGS: . . ...ttt 44.00 mm
Direction of Coil Windig:
Innersprings: . .....c. .. ... Anti-clockwise
OUer SPrings: . ............ouiiiinir i Clockwise
Length under Load — Inner springs:
Underload of 88 Kkg: ........... ... 359 mm
Underload of 300 kg: ...................oiiiiii 2680 mm
Length under Load — Outer springs:
Underload of 170 kg:.. ... .. . ... ..o 3980 mm
Underload of 590 kg: ...................oovuiinnn 39.70 mm
Camshaft
Number of bearings: ................................... ... 3, pressure lubricated
Camshaftendfloat:.............................. . .07 005 - 0.14 mm
Max. runoutof shaft:........................... ... [ TTiiiTO 002 mm
Colour identification of camshaft:
Newshafts: ...... .. . pink
Repairsize: ............................... ... oo brown
Timing Drive:
Timingchain: ................. ... ... Double-roller chain, 58 links
Number of teeth on crankshaft sprocket: . ..................................... 19
Number of teeth on camshaft sprocket: . . .. .................. . 1Tt
Hydraulic chain tensioner: .. ................................." Renold or Sedis

14041, CYLINDER HEAD — REMOVAL AND INSTALLATION
A special socket may be required to undo the cylinder head bolts. The engine will
have to be lifted out of its mountings, i.e. a suitable jack will have to be available.

Note: Remember that the cylinder head bolts are tightened in a different manner.
Before removal ensure that you know the type of head fitted.

® Disconnect the battery plus cable. Push the cable to one side to make sure it
cannot jump back accidently.

® Drain the cooling system.
® Remove the spare wheel.
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® Rer;mé he air lritak; \hbu-sing and the air cleaner. Disconnect the upper hose
‘. from the water pump.

® Disconnect the following hoses between engine (cylinder head) and body: inlet
‘ hose to heater, hose for the inlet manifold pre-heating on the exit of the cylin-
| der head, the outlet hose for the pre-heating of the inlet manifold on the mani-
J fold side and the vacuum hose for the brake servo unit on the servo side.

® In the following order disconnect the parts from the cylinder head: The cables
from the temperature switch for the temperature gauge and from a second tem-
perature switch, the cable from the fuel cut-off valve on the carburettor, the
throttle operating cable, the choke cable and the oil hose for the rocker shaft
assembly.

® Unscrew the diagnostic box and place it to one side.

® Unscrew the cylinder head cover.

® Remove the spark plug seals and pins from the spark plug tubes, the alternator
and the drive belt.

® Jack up the front of the engine to gain access from underneath. First remove
the water pump drive belt. The easiest way to remove the belt Is to insert a
screwdriver as shown in Fig. 147 and then turning the crankshaft pulley with a
35 mm socket. The belt will slip off and can be removed.

® Remove the two bolts securing
the rear pipe assembly from
the water pump, located imme-
diately above the drive shaft.

® Remove the connection bet-
ween the exhaust manifold and
the exhaust pipe, as described
during the removal of the
engine.

® Support the engine from below
(iack with wooden block under-
neath the oil sump) or lift the
engine with a suitable lifting
tackle and ropes or chains, wit-
hout obstructin the access to

the cylinder head. Fig. 1.47. — Removal of the drive belt. Insert a screw-
® Remove the engine mounting  driver (1) below the V-belt and rotate the pulley with a

in Fig. 148. First remove the  Socket (2) untl the bett Is free.

two bolts near the water pump,

then the nut (1) in the centre of the engine mount and finally the aluminium car-

rier bracket (2). Make sure that the engine is well supported before the moun-

ting parts are removed.

® Slacken the 10 cylinder head bolts in reverse order shown in 143 until they can
be removed. Remove the 5 rocker shaft assembly securing nuts and lift off the
assembly. The push rods can be withdrawn from the cylindert block.

® The cylinder head can now be removed. Fig. 1.17 shows two iron bars which
can be inserted as shown. Lift the ends of the bars until the hed is free. This
will break the seal between cylinder head gasket and cylinder liners. Otherwise
grip the two manifolds and rock the head to and fro until it is free. Never lift the

head upwards, as the liners may stick to the gasket. Make absolutely sure it is
free before it is lifted off.
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® Remove the cylinder head gasket
and secure the cylinder liners
with clamps, as shown in Fig.
1.19. Immediately clean the cylin-
der head and the cylinder block
faces and remove the remaining
parts of the cylinder head without
damaging the surfaces. Emery
cloth must not be used to clean
off the faces. Take care not to
drop any gaskets rests into the
cylinder bores. If possible “fill"” \ Y 2
the bores with rags. The same \\\\ \
applies to any other openings or \ /%\ ‘ \:Uv\ \\éx
bores in the cyllinder block. il

: : . Fig. 1.48. — The location of the engi ti
The installation of the cylinder head t,,'% R.‘}fside dethe eng;ne_ B
is covered in detail in the section co- 1 Engine mounting nut 2 Engine carrier5
vering the assembly of the engine.

1402. Cylinder Head — Dismantling and Overhaul

Remove all external parts from the cylinder head. The valves must now be remo-
ved as follows:

® A valve lifter, similar as
shown in Fig. 149 is the best
tool for the removal of the val
ves. Valve lifters are now
available from most tool hire
companies and there should
be no problem obtaining one.
It is also possible to remove
the valves by placing a piece
of wood into the combustion
chamber, to support the valve
head, and then to proceed as
follows:

® Use a piece of tube, the
same diameter as the valve spring cap and place the tube over the valve
spring. With a hammer give s short and sharp blow onto the tube. The valve
springs will be compressed and the valve cotter halves remain inside the tube.

® Take the parts off the valve and withdraw the valve from the other side. Mark
the valves. This is best done by piercing them through the bottom of an upside-
down cardboard box and writing the valve number next to each valve. No. 1
valve is the one nearest to the timing end of the engine.

Fig. 1.49. — A valve lifter suitable for these engines.

Valves: Check the valve faces for wear or grooving. If the wear is only slight, re-
grind the valves 1o their appropriate angle in a vaive grinding machine. All inlet val-
ves and all exhaust valves of all engines have the same angle. Important is the valk

ve head edge. This is the dimension shown in Fig. 150 between the arrows and
must not be less than 050 mm (0.002 in.)
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Check the valve stem diamete!
this connection the inside diameters of
the valve guides. Professional tools re-
quired are a micrometer and an internal

precision gauge. Fig. 151 shows how
the valve stems and the valve guide
bores are measured and where the
measurements should take place. If
there is a deviation from the nominal
values, it may be necessary to replace
the valve guides (see below). Also
check the end of the valve stems. The-
re should be no visible wear in this
area. Valve ends can be re-ground to a
maximum value.

Fig. 150. — The valve head head is measured
between the arrows. Make sure to observe the
minimum permissible dimension.

Fig. 1.51.—Measuringthevalvestemdiamelersonmeldlandmeintemaldiamaetsdthevalve

guides on the right.

Valve Seats: Valve seats may
be re-cut to their original angle
with the appropriate cutters, but
note that a 45° cutter (exhaust
valves) and a 60° cutter (inlet
valves) are required. If this ope-
ration is carried out properly, the-
re should be no need to grind-in
the valves. Fig. 152 shows how
such a cutter is employed. Use
correction cutters to bring the
valve seating area into the centre
of the valve seat. Refer to the
views of the valve seats on

Fig. 152. — Re-cutting a valve seat. Rotate the cutter 36 and the technical data for

with even pressure.

specific dimensions. Both the
valve seat angles (90 or 120°)
chan-

and the correction angles are given. Note that the valve seat diameters have
ged since introduction of the engines. Make sure you check under the engine in

question.
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Valves should be ground into re-cut val-

ve seats. To this, coat the valve seat
with fine lapping compound and use a
suction tool. Move the valve backwards
and forwards, as demonstrated in Fig.
1.53. Ever so often lift the suction tool,
move it forward by % of a turn and
continue grinding. Work the seat until
an uninterrupted ring is visible around
the face of the valve. After grinding-in,
clean the cylinder head, and even more
important the inside of the valve guide
bores thoroughly. Any lapping paste in- - —
side the cylinder head will gocelerate Fig. 153, — Grinding-in of a valve.
the wear of the new parts.

Use a pencil and mark across the valve seat closely spaced. Drop the valve into
the respective valve guide and tumn the valve by 90° using the suction tool, apply-
ing slight pressure to the tool. Remove the valve and check if the pencil marks ha-
ve been removed from the entire circumference. The gap created will indicate the
width of the valve seat and can be measured with a ruler or caliper. Otherwise re-
peat the grinding-in until this is the case.

Valve Springs: |f the engine has a high mileage, always replace the valve
springs as a set. To check a valve spring, place the old spring and a new spring
end to end over a long bolt (with washer under bolt head) and fit a nut (again with
a washer). Tighten the nut until the springs are under tension and measure the
length of the two springs. If the old spring is shorter by more than 10%, replace
the complete spring set. Check the free length of the valve springs (Fig. 154) and
compare the values with the dimensions given in Section 1.4.00.

Valve Guides: Measure the in-
side diameter of the guides, as
shown on the R.H. side in Fig.
151. As an inside micrometer is
necessary for this operation,
which is not always available,
you can insert the valve into its
guide and withdraw it until the
valve head is approx. level with
the cylinder head face. Rock the
valve to and fro and check for
play. Although no exact values
are available, it can be assumed
that the play should not exceed
1.0 - 1.2 mm (0.04 - 0047 in.).

Fig. 154. — Measuring the free length of a vave.  Valve guides are available with

oversize outside diameter (see
Section 1.4.00.) and the locating bores in the cylinder head must be bored out to
take the new guides. This may be a job for the workshop. Drive out the guide with
a suitable mandrel. The cylinder head should be heated in boiling water to facilitate
the operation. Measure the protruding end of the guide (write it down) before dri-
ving the old guide out and drive in the new guide to obtain the same dimension.
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New valve guides always require the fitting
be re-cut and the valves ground into the seats.

If you fit the guides yourself, lubricate them with engine oil and press or drive them
into the cylinder head until dimension “X” in Fig. 155 has the required value.
From the illustration you will also see the inclination of the guides, i.e. the cylinder
head must be supported on one side to have the respective guide in vertical po-
sition. Valve guides must be reamed after installation to the diameter given in Sec-
tion 14.00. The guides of all engines have the same inner diameter. Use an
adjustable reamer. The correct running clearance is automatically obtained when
the guides have the correct internal diameter.

Fig. 155 — Sectional view of the cylinder head with the location of the ex-
haust valve guides (A) und the inlet valve guides (B). Dimension “X" shows
the installation depth. Inlet valve guides = 315 mm, exhaust valve guides
21.3 mm.

Attention: The valve seats must be re-cut after fitting new valve guides. Vaive gui-
des and valves should always replaced as a set.

Cylinder Head: Thoroughly
clean the cylinder head surfa-
ce and measure the surface
for distortion. To do this, place
a fine-edge steel ruler across
the cylinder head face as
shown in Fig. 156 and mea-
sure the gap between ruler
and head with feeler gauges. :
if a feeler g of more than | - = U ’
specified in Section 14.00. oo g
can be inserted, replace the \}\/
cylinder head. The head can
be re-ground as long as the

f i i Fig. 156. — Checking a cylinder head gasket face for distor-
m:u;.)helghtlsretmned(smo Son. Check In diaginal and k =k pler

. the gasket face.

Camshaft: All engines use the same camshaft. The camshaft is secured to the
cylinder block by means of a keeper plate, inserted into a groove in the shaft and
secured by two screws.

To remove the camshaft, remove the Woodruff key with a side cutter and un-
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. Careful
withdraw the shaft wityhout
hitting with the cams against
the bearing shells.

Place the camshaft with the
two outer bearing journals in-
to “V” blocks, as shown in
Fig. 157 or clamp the shaft
into a lathe and apply a dial
gauge to the centre. Slowly
rotate the camshaft and read
off the indication of the dial
gauge. If the run-out of the
shaft is more than 0.01 mm,
replace the shaft, as it is
bent.

Check the bearing journals for visible wear. Obvious wear requires the replace-
ment of the camshaft. Note that replacement camshafts have a different identifica-
tion colour.

Check all cams for obvious wear, usually shown by shiny faces.

To measure the end float of the camshatt, fit it into the cylinder block and attach a
dial gauge to the cylinder block, with the stylus resting against the end of the
shaft. Move the shaft to and fro and read the dial gauge. If the reading is more
than 0.14 mm, replace the keeper plate. In severe cases the thrust face of the
camshatft could be worn, i.e. replace the camshatt.

Fig. 157. — Checking a camshaft for run-out.

1403.  Cylinder Head — Assembly

If the cylinder had has been replaced, transfer exhaust manifold, spark plugs, ther-
mo switches, etc. from the old to the new head. Make sure all parts are clean. All
sliding and rotating parts should be lubricated with oil.

® [nsert the well oiled valves into the respective valve guides. If the original valves
are used, fit them to the same valve guides; if the valves have been ground-in,
make sure that the valve is fitted to the vaive seat in which it has been
ground-in.

® Assemble the valves. First place the valve spring seat over the cylinder head
and push the valve stem seals over the valve stems and valve guides. Fit the
valve springs and the upper valve spring cup to the valve spring and compress
the spring with a valve spring compressor. When the valve stem end protrudes
from the valve spring cup, insert the two valve cotter halves with a pair of poin-
ted pliers. Slowly release the valve spring compressor, checking continuously
that the cotter halves are kept in position.
With a plastic mallet, tap against the end of all valve stems. If the valve cotter
halves have not engaged properly, they will jump out. A piece of rag should be
replaced over the valve stem ends — just in case.

® The remaining assembly is carried out in reverse order to the removal procedu-
re. Adjust the valve clearance as described in Section 14.05.

® The fitting and adjustment of the drive belts for the water pump and alternator
are described in Section *‘Cooling System".
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1404. Cylinder Head — Installation

The installation of the cylinder head has already been described during the as-
sembly of the engine. The following points must be noted when the head is fitted

with the engine in the vehicle:

® The nut securing the en-
gine mount (1 in Fig. 158)
must be tightened to 55
kgm (40 ft.Ib.), the bolts (2)
near the water pump to
50 kgm (36 ft.Ib.).

® Tighten the exhaust pipe- |-—=
to-exhaust manifold con-
nection until the dimen-
sion “X" in Fig. 1.12 is
220 mm.

® Fill the cooling system
with anti-freeze.

® Remember that the cylin-

der head bolts must be re-

tightened after a certain '

mileage. Refer to 31 to 34

for details. Fig. 1.58. — The engine mounting at the front of the engine.
i 1 Nt = 55kgm 2 Bolts = 50 kgm

The following instructions should also be noted:

® When fitting the cylinder head cover use new seals and packings for the spark
plug tubes. A new rubber gasket must be bonded to the cover. Attach the cylin-
der head cover with the two screws. Fit new rubber tubes. Fig. 159 shows how

the cylinder head cover is lowered in position.

Fig. 159. — Fitting the cylinder head (rocker) cover.

® On the flywheel side fit the oil

lubrication pipe for the rocker
shaft between the cylinder
head and the cylinder block
connections. New seals are
used on the banjo bolts.
Adjust the initial setting of the
dsitributor. First rotate the
crankshaft until the notch in
the pulley is in line with the
pointer on the timing plate, as
shown in Fig. 1.60. Check the
position of the driver for the
distributor shaft. The

offset of the drive dog must
face towards the rear of the
engine when the piston of
No. 1 cylinder is at top dead

centre (firing point). If this is not the case, rotate the crankshaft one turn.
® Insert the distributor into the cylinder block. Set the distributor in the centre po-
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sition of its elongated clamp
slot. The engine will start,
enabling you to adjust the ig-
nition with the engine
running.
® Fit the water pump to the cy-
linder head, using new rub-
ber seals. Note the tightening
torques: 8 mm nuts = 23
kgm, 10 mm nuts = 4.2 kgm,
10 mm bolts = 2.75 kgm.

1.404. Valve Clearance
Adjustment

If the adjustment is carried out
with the engine fitted, as is the

case during a routine check of
the valve clearances, remove certain
parts to gain access to the valves.
These include the cylinder head
(rocker) cover, air cleaner, certain
hoses, etc. Valve clearances can be
adjusted by two different methods,

both are described.

® Rotate the engine until the ex-

Fig. 1.80. — The notch in'the crankshaft puliey must be
opposite the pointer on the timing plate before installa-
tion of the distributor.

S

® Bt |

=] =3
haust valve of No. 1 cylinder is
full open. In this position adjust
the inlet valve of No. 3 cylinder ®1 3. ®4
and the exhaust valve of No. 4
cylinder. To rotate the engine eit-
her apply a socket to the cranks- ®3 4‘ ®2

haft pulley nut (35 mm A/F) or
jack up one of the front wheels, @ 4 2. ® !

engage the highest gear and ro-
tate the wheel until the cranks- ®2 1@ X3
haft is in the correct position.

The spark plugs can be removed
to facilitate the rotation of the Fig. 161 — Adjusting the valve clearances. Exhaust
crankshaft. valves are marked with “X" in circle, inlet valves are

; . rked black. With the exhaust valves on the left
Rotate the engine further untii ™ it th ok
the next exhaust valve is fully ~Poned: adiust the valves shown on the rig

open. Adjust the valves in accordance with Fig. 161. On the left you see the ex-
haust valves. The cam must be in the position shown when the valve is fully
open. On the right you will see the valves to be adjusted.

The valves can also be adjusted when one set of valves is fully closed. Follo-
wing this method, rotate the crankshaft until the valves of No. 1 cylinder are fuk
ly closed, ie. the cams of the two valves must be in the position shown in Fig.
1.62. This can be checked on No. 4 cylinder, where one valve should be ope-
ning and the other one closing, i.e. the valves are whats technically known
“rocking”. If you now move the rocker levers of No. 1 cylinder up and down you
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Fig. 162. — Adjusting the valve clearances when the valves shown on the
L.H. side are fully closed. Adjust both valves of the cylinder shown on the
R.H. side. Note the positions of the cams.

18Nm

Fig. 1.63. — Insert feeler gauges of the thickness shown between the ends of the valve stems and
the rocker arm pads. Tighten the locknuts to 1.8 kgm.

will notice that some play can be felt. After adjusting the valves of No. 4 cylin-

der, turn the crankshaft by half a turn and adjust the next closed pair of valves.
Follow the table below:

Valves closed Valves to be adjusted
Cylinder No. 1 Cylinder No. 4
Cylinder No. 3 Cylinder No. 2
Cylinder No. 4 Cylinder No. 1
Cylinder No. 2 Cylinder No. 3

To adjust the valves insert a feeler gauge of the applicable size between the end
of the valve stem and the rocker arm pad as shown in Fig. 162. The feeler gauge
should have a gliding fit. A good indication of a perfect play is when the feeler
gauge can be inserted easily, tries to offer a slight resistance and then “jumps” in-
to the gap.

To adjust the clearance slacken the adjusting screw locknut with a ring spanner
and turn the screw with a screwdriver. Re-tighten the nut (Fig. 162).
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We advise you to re-check the adjustment after all valves have been adjusted in

the manner described above.

If the engine is in the vehicle, refit the parts removed. This includes the parts of the
cylinder head cover.

14.1. PISTONS AND CONNECTING RODS
14.10. Technical Data

Pistonpinfitt ............... ... .. ... ... ... Floating fit in piston and connecting rod,
secured by two snap rings
Piston assembly direction: . ...................... Arrow in piston towards timing side
Piston Rings:
NUmber: .
Type: ......... 1 straight compression ring, 1 taper compression ring, 1 oil control ring
Ring Thickness (in mm):
UPPer FING: L e 150 mm
Centre MiNg: ... e 200 mm
Ol sCraper fiNG: ... ottt e 396 mm

Piston Diameters — 169 B Engine:
SIANGAN" 601505 5 ¢ 555 8000555 5 5 v ousosnoces o o = wascusagons 5 o+ » eemmEPIERLN 500 azasH"e 84.000 mm
: 83930 - 83941 mm
83942 - 83952 mm

83964 - 83974 mm

Piston Diameters — 170 Engines:

SENAAID oo ;55 oo s 555 s v 55 93085 95 5 5 bEEEEE L85 5§ HEERE 86 88000 mm
ClasB AL . . . cuviirvs o s s ssmummss s ssawaim &  SEmFmeT § § 5 S oEiseEs 87925 - 87936 mm
CLaB8BE . .ivvs s s« simiibiones v & & wimisstn 6 6 6 % S50 4 £ 5 & 5 SRISEREE § § 6 87937 - 87947 mm
ClaSS C: .« siwimic s s 55 5 v s 5 SwmisEs § 5 SaEmis & § 5 § SsHHAR 8 87948 - 87958 mm
CaB8 DX , oo s o 5 1 5 s ¢ semuins 5 5 5 seasn ¢ 5 55 BepenEts 87959 - 87969 mm
OVOrSIZO PIBIONB: . . & - uicvraiuin s 5 5 wiems v 5 5 & Siarmsa s s o 8 As per parts catalogue/microfiche
Cylinder linerdiameter:. ..................... See under “‘Cylinder Block and Liners”
PHEtON FUNNING CIBRIBNGCE: . cio0s 5 & o simivins s & s salhies s & & Fiersiialeisss o & § 5k 006 - 008 mm
Raised Piston Crown (2.0 litre only):
AP0 BONGING: .4 o o o Snivinmivn s 5 smmimis & & 5 sremimas § s s wawasmnis s shmsie s & 051 mm
VIO CONGING: ooconavsionc s § 5 ¢ wimomn 5 8 5 somugiersss § 5 Saroidalon & 6 § SHERMTE 8 § Bpsws 298 mm
Connecting Rods
Matorial of cONNBCUNG TOMBY. ...« « suwsisimis s ¢ & 5 wpssions s § snievcnEe s s S5 Forged steel
Material of big end bearingshells: ......................... Steel with bearing metal
Longth Lolween CONIOS: . . . . «.iccivs s ssrenie s « « sosiieaions s & s e 132 mm + 007 mm
Big end bearing diameter (withoutshelis): . ...................... 53655 + 0019 mm
Big end bearing joumals and bearing shells: . . . .............. See under “Crankshaft”
Small End Bush Bore —Standard: .. .......................... 24.408 + 0068 mm
—Repairsize: ................ ..., 24.708 + 0068 mm

Piston Ring Gaps:




' Contre TINGS: - . i ccvivne s cmiiinnnos s sl mnion ea s s aisees v daise ....0.40-055 mm

LOWBT TINGS: . i cocvceeassssiosssssanoenamsnssssasonsossonenss 0.25 - 040 mm
Piston Pins:
Piston Pin Bore in Piston:
BIIO MBI ..o & &« sioisions s 5 5 aieioiaies s § o BEEEIIHE 8 5 3 Gooeiam s » s woie 23009 - 23005 mm
White mark

Piston Pin Diameter:

Plin/cOloUr COde bRIO ..ovivss & 5 simismimns » ¢ § w37t & 5 s Mz s o o 23.005 - 23001 mm
Pincolourcodewhite:. .........coviiiiiiiiniiinnennennnnan 23001 - 22.996 mm
Pin colour code red:

1444, General

The pistons and connecting rods can be only be replaced when the engine has
been removed from the vehicle and the transmission disconnected from the engi-
ne. New pistons and cylinder liners are matched to each other and must be kept
together. This also applies to original parts, if they are to be refitted. In this case
mark the pistons, connecting rods and the liner with the cylinder number.

Each piston is fitted with two compression rings and one oil control ring. The up-
per compression ring is chromium-plated on its outside, the second piston ring has
a taper section and is therefore marked with “Top™ to prevent incorrect fitting. The
marking must be visible from above.

Although the pistons and connecting rods are not the same in all engines, you will
find that the following description is valid for all engine types. New piston/cylinder
liner assemblies mus, however, be obtain by quoting the engine number.

141.2. Dismantling Pistons and Connecting Rods

No special tools are necessary to dismantle the pistons and connecting rods. Se-

curing rings are used to hold the piston pins in position. Proceed as follows to dis-
mantle:

® Use a pair of piston ring pliers and
remove the piston rings one after
another from the crown end of the
piston, as shown in Fig. 1.64. If no
piston ring pliers are available, use
three thin metal strips and slide the
rings over the strips to remove them
one by one. One of the strips must
be placed underneath the piston
ring ends to avoid scratches.

® Remove the securing rings out of
the two piston pin bores. Either use
a small screwriver or a pair of circlip
pliers for this operation.

® Use a stepped mandrel to drive out
the piston pin. Hold the piston in
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a tight fit,

one palm of the hand whilst t
heat the piston in warm water.

Note: Pistons and connecting rods should only be separated if pistons or connec-
ting rods must be replaced.

1413 Checking Pistons and Connecting Rods

Thoroughly clean and check all parts. Signs of seizure, scratches or wear mean
that the respective parts must be replaced.

® One after the other insert each piston ring into the top or bottom of the cylinder
bore (from where it was removed) and push the ring squarely into the bore,
using an up-side-down piston o do so, as shown in Fig. 165, until the ring is in-
serted by approx. 15 to 20 mm (05 - 08 in.). Insert a feeler gauge into the gap
between the two ring ends and check that the value obtained is not greater
than specified in Section 1.4.00. Ring gaps cannot be adjusted and new rings
must be fitted if the gap of any of the rings is greater.

® Measure the piston diameter with a
micrometer. Apply the jaws of the
micrometer at right angles to the pi-
ston pin bore at the bottom of the pi-
ston skirt. The pistons are graded in
four tolerance groups. Additionally
the piston pins are provided with co-
lour codes. Pistons and piston pins
are manufactured in pairs and are
marked accordingly. Piston crowns
are marked with a letter, a code
number for the matching of the as-
sembly and an arrow which points
to the timing side of the engine. If
the piston crown is covered with
carbon you will not be able to see
the marking. Careful scraping will, Fig. 165. Checking the piston ring gaps.
however, the marked details.

® Pistons of the 2.0 litre XN1-TA engine were modified, ie. the pistons of an older
engine cannot be fitted to the iater engine. The same applies visa versa. Fig.
1.66 shows a sectional view of a piston. The dimension between the arrows
shows to which engine the piston is fitted.

® o check the piston running clearance measure the cylinder bore diameter with
an internal micrometer. Bores are measured in longitudinal and transverse di-
rection and in three different depths of the cylinder bore. The resulting measu-
rements will give the smallest and the largest diameter. Deduct the piston
diameter from the bore diameter. The difference is the running clearance which

should be as given in Section 1.4.1.0. New pistons/liners must be fitted if a gre-
ater difference is established.

® Check piston pins and the bores in the pistons for wear. Piston pins must have

a sliding fit in the pistons and connecting rod small ends, with the parts well
oiled.

® Excessive wear required the replacement of pistons, pins and liners.
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Fig. 166. — Sectional view of a piston as fitted to the earlier engine. Pistons
for later engines have a different piston crown.

1414 Assembling Pistons and Connecting Rods

It is assumed that all parts have been checked as described in the last section and
parts have been replaced as necessary. The connecting rods should be checked

Fig. 167. — Correct assembly of pistons
and connecting rods. The arrow in the
piston crown and the oil splash hole
must be on the same side.

for twist or distortion. A special jig is available
for this operation and we recommend that the
con rods are taken to a dealer to have them
checked. The big end bearing cap studs in
the connecting rods can be replaced indivi-
dually, if the threads are damaged.

e Coat the piston pin and the piston bore

with engine oil and place the piston over
the connecting rod small end. The arrow in
the piston crown and the oil splash hole in
the connecting rod must be aligned as
shown in Fig. 167.

Lubricate the piston pins, piston pin bores
and small end bores of the connecting
rods and push the piston pin into piston
and small end as shown in Fig. 168. A
tight piston pin can be fitted easier if the
piston has been warmed-up in hot water.
The pin securing clip must be fitted to one
side of the piston. Push the pin in position
until it rest against the circlip and the fit the
clip on the other side (engage fully).

® Use an oil can and generously splash engine oil onto the piston pin bore area.

e Fit the piston rings one after the other, using a pair of piston ring pliers shown
earlier on. Check the fitting direction of each rind before installation. Remember
that piston rings are brittle and easisy snap — Take care.

@ Coat the piston rings with engine oil and arrange the ring gaps around the cir-
cumference of the piston. The ring gaps must, however, be located at specific

50




intervais. Refer to Fig.
and turn the oil control
ring until the gap is at po-
sition *“a". Then rotate the
two remaining rings until
the gaps are spaced 20 to
50 mm from the gap of
the oil control ring, one to
the left and the other one
to the right.

Lubricate the piston with
engine oil and insert it into
the cylinder liner. Suitable
piston ring clamps must
be available to push the
piston rings into their
grooves. With the cylinder
liners fitted, place the
clamp around the piston
as shown in Fig. 1.70 and
carefully push the pi-
ston/connecting rod as-
sembly downwards, using
a hammer handle, until
the clamp slips off and
the piston rings have ent-
ered the bore.

After fitting all pistons in
the manner described
check once more that the
arrows in the crowns of all
pistons face towards the
timing side of the engine.

Fit the big end bearing Fig. 169. — Arrangement of piston ring gaps. The gap of
caps, noting the alignment  the oil control fing is positioned at “a". The gaps of the ot-
marks in caps and rods.  her rings left and right as shown.

Tighten the nuts evenly to

a final torque setting of 4.0 kgm (30 ft.Ib.). After installation check once more
that each cap has been fitted to the correct connecting rods and that marks in
rods and caps are opposite each other.

Rotate the crankshaft a few times to check for hard spots. An easy way to rotate
a crankshatt is to screw two of the flywheel bolts into the crankshaft flange. In-

serting a screwdriver plate between the bolts will allow you to rotate the
crankshaft.

14.2. CYLINDER BLOCK (Technical Data see Page 53)

The cylinder block consists of the crankcase and the actual block with the cylinder
liners. Special attention should be given to the cylinder block at each major over-
haul of the engine, irrespective of whether the liners are to be replaced or not.
Thoroughly clean all cavities and passages and remove all traces of foreign matter
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from the joint faces. If any
machining or cylinder block
face has taken place, it is es-
sential that all swarf is remo-
ved before assembly of the
engine takes place.

Measurement of the cylinder
liners should be made in con-
junction with the data given in
Section 1.4.10., noting the dif-
ferent diameters of size clas-
ses and the two engines.
Measuring a cylinder liner bo-
re is not an easy operation
and can be rather confusing,
mainly as there are interme-
diate sizes and class sizes.
We strongly recommend to
have the work carried out by an engine shop which is familiar with these engines.

Cylinder liner bores are measured in both transverse and longitudinal planes and
at three positions down the bore. The worst measurement must be taken when de-
ciding the wear of an individual bore.

Measure the gasket face of the cylinder block in similar manner as shown for the
cylinder head. If feeler gauge of more than 0.10 mm (0.0004 in.) can be inserted,
the block is distorted. Re-machining of the gasket face is permissible, as long as
the minimum height of the cylinder head is retained.

Fig. 1.70. — Fitting a piston with a piston ring clamp.

143. CRANKSHAFT AND FLYWHEEL
1.430. Technical Data

Number of Main JoUMAIS: .. ........o.uitieman i e 5
LT 111 A R R R R Forged steel
Main Bearings:

Type — Crankshaft WITH plugs: ...... Plain bearing shelis with oil holes in bearings

1, Il and V, without oil holes in bearings Il and
V.

..... Plain bearing shells, with oil holes in cylinder
block (all), without oil holes in main bearing

Type — Crankshaft WITHOUT plus:

caps.
Crankshaftendfloat: .................cccooaiinnn 0.08 - 0.20 mm (0003 - 0.008 in.)
End float regulation: . . . .......... Four half thrust washers at flywheel end main bearing
Thrust washer thicknesses:
Stk sicivn ate b 5 4 wretee 8 & e § B Al EIEIREE § § SeieateTs 5 § 8 S e 230 mm
OVEISIZOS: . ...vvvvvnrnacnseanennnnnnsacnasssnsans 2235, 240, 2.45 and 250 mm
Main Bearing Journal Diameter — All Engines (in millimetres):
Nominal diameter — Bearing No. 1 (clutchside) : ..................... 5492 mm
—BearingIl: ...l 56.165 mm
— Bearing lli (centre): ....................lll 57573 mm
—Bearing Ve ...l 58573 mm
— Bearing V (Timing side): ....................... 59416 mm
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Main Bearing Shell Widths:
Bearing No. I:

................................................. 2935 mm
Bearing No. I: ... ... o 2150 mm
Bearing No. lIl: ... . 2950 mm
Bearing No. IV: ... 2150 mm
Bearing No. V:

L 1885 mm

Repairsize: ... ... ... 2035 mm
Crank Journal Diameter:

Diameter — Std.: ... .. ... 5000 mm

Repairsize: ... ... ... . ... 49.70 mm

Widthof journals: . ....... ... ... ... . . ... . i, 3005 mm
Big End Bearing Shells:

TRICKNESS. .o 1815 mm

OVBISIZE: ... i 1965 mm
Cylinder Block and Cylinder Liners
Cylinder block height: ~ ...................................... 2859 * 0.15 mm
Height between cylinder head face and liner locating flange: .............. 90.00 mm
Linermaterial: ................... ... ... ... ... ... ... ... Centrifugal cast iron
TYPOL o ¢ o s ioiisiois 55 5 EAISH15 & = s umaein: o » sosieiasens = = = o ‘araia wisietE o 4 “Wet"" cylinder liners
Linerlength: .. ... .. ..ot e 136.20 mm
Lower locating diameter: ............ .. ... ... ... 9300 mm
Cylinder Liner Protrusion:

TOAPHLDB: cccv - & 5 imimais = sninieiae o » svmrsincoie o o = wioalosmernin & o o wistarass 007 - 0.144 mm

From April 1989: . ... ... ... ... 003 - 0.10 mm
Seals/Shims for Liner Protrusion Adjustment:

ToJuly 1987, paper: ...............c.cvuiinnnn... 0.07, 0.085, 0.105 and 0,13 mm

FromAugust 1987: ........ ... ... ... ... ... ... ..., 0.10, 0.12 and 0.15 mm
Differences in Cylinder Liners I: .. . .. Liners have been changed, quote engine number
Cylinder Liner Bore Diameter:

169B Engine 170 Engines

ClassA—1refline: ................. 84.000 - 84011 mm 88000 - 88011 mm
ClassB —2ref.lines: ................ 84012 - 84022 mm 88012 - 88022 mm
ClassC—3vref. lines: ................ 84.023 - 84033 mm 88023 - 88033 mm
ClassD —4ref.lines: ................ 84034 - 88044 mm 88034 - 88044 mm

Note: Pistons are marked with the same class sizes. Refer to Page 47 for piston sizes belon-
ging to each of the cylinder liners.
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14.31. Genetai B

The removal of the crankshaft is described in Section 1.2. The crankshatt runs in

five shell bearings. Main bearing and crankpin journals can be re-ground to one
undersize to fit oversize bearing shells.

The crankshaft end float is controlled by half thrust washers, fitted to the rear

side the timing cover. The rear end of the crankshaft is sealed off by two side séals
in the rear main bearing cap.

Note that the main bearing journals have different diameters. The bearing shells
have, however, the same thickness,

1432. Checking the Crankshaft End Float

Check the end float of the crankshaft before the shaft is removed from the crank-
case. The resulting value can then be used to correct the end float during the in-

stallation of the shaft, by fitting oversize thrust washers. Check the end float as
described below:

® Attach a dial gauge with a suitable bracket to the cylinder block end face and
place the dial gauge onto the shaft as shown in Fig. 131 on Page 26. Push the
crankshaft in the direction of the arrow, using a screwdriver, and set the gauge
10 “Zero"".

® Push the crankshatft into the other direction and read off the value on the dial
gauge. The standard value is between 008 - 0.20 mm (0.003 - 0.008 in.). Write
down the value for installation reference. If the end float is outside the upper li-

mit, fit new thrust half washers during assembly. The oversizes are given in
Section. 1.430.

® Remove the dial gauge. The crankshaft can now be removed.

1433. Inspection of Parts

Thoroughly clean the crankshaft, paying particular attention to the oilways. Check
the crankshatft for visible damage to the journals (seizure, nicks, etc.). Use a mi-
rometer to measure the main
bearing and crankpin journals
at various points. From the me-
asurements evaluate if a parti-
cular journal is out of round or
tapered. Each journal must be
fully round, within a tolerance
of 0.007 mm.

If facilities are available, the
crankshaft should be in

for run-out at the centre jour-
nal. To do this, place the two
end journals into “V" blocks
and apply a dial gauge to the
centre bearing journals as

shown in Fig. 1.71. Slowly rota- Fig. 1.71, — Checking th kshaft for t. Place th
te the crankshaft and read off tw% end joumals lmzq'V‘?ggncis. e °

54




b i ywheet .
the dial gauge. Note that the value on the gaug must be div
the correct value. This must not exceed 002 mm (0.001 in.).

14.34. Crankshaft — Installation

The installation of the crankshaft is described in conjunction with the assembly of
the engine in Section 1.3. Make sure that bearing shells with oil drillings are fitted

to the correct locations (see Page 52). Both half thrust washers must have the sa-
me thickness.

14.34. Front Crankshaft Oil — Replacement

The front crankshatft oil seal is located in the timing cover and can be replaced
with the engine fitted. Parts obstructing the access to the oil seal must be removed
accordingly. To remove the oil seal, screw two selftapping screws into the seal and
withdraw it with a combination of screwdriver and pliers.

The engine must be supported from below as the engine mounting on the timing

side must be removed to replace the oil seal. Remove the oil seal or the timing co-
ver as follows:

® Disconnect the battery earth cable. Push the cable away from the terminal to
prevent accidentagl “re-connection’’.

® Remove the alternator drive belt.

® Place the front end of the vehicle on chassis stands to gain access to the water
pump drive belt. Remove the belt by inserting a screwdriver as shown in Fig.
1.72. Then tum the crankshaft pulley with a 35 mm socket until the belt slips off
and can be taken off. Take care not to damage the belt.

® Slacken the crankshaft
pulley nut. The crankshaft
must be blocked against
rotation. Either remove the
cover below the flywheel
and insert a strong screw-
driver blade into the flyw-
heel teeth or engage a
gear. A 35 mm socket is
required to slacken the
nut.

@ Jack up the engine with a
jack (wooden block bet-
ween jack head and oil
sump) or lit the engine
with a suitable tackle. Ma-
ke sure the engine is well

Supported and remove the — _
engine mounting shown in :cigmg:m (f;m "‘:'e "\;6 _b:nmr pump drive belt. Insert a

. and rotate the pulley with a
Fig. 158. Remove three socket (2) until the belt is free. prsey
bolts on the water pump

and the nut (1) in the centre of the engine mounting. Take off the aluminium en-
gine mounting carrier. Check once more the support of the engine before the
mounting parts are removed.
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Remove the crankshaft pulley. A ti
tyre levers underneath the pulley.
® Unscrew the tming cover and remove the oil seal in conventional manner or
use the two self-tapping screws as mentioned above to remove the seal without

unscrewing the cover. The Woodruff key must be removed from the crankshaft
(side cutter).

ght pdlley be removed by inserting two

Note: The ignition timing plate must not be removed from the timing cover. Do not
slacken the timing plate securing screws.

® Coat the outside of the oil seal with engine oil and knock the oil seal into the ti-
ming cover or into the timing cover and over the crankshaft end. If the cover
has been removed, re-attach it loosely (with a new gasket) and drive the oil seal
in position, at the same time centering the cover. A piece of tube, a large was-
her and the pulley nut can also be used to draw the seal in position. Tighten
the timing cover when the seal is fitted.

® Fit the Woodruff key and slide the pulley in position. Place the drive belt behind
the pulley to facilitate its installation.

® Raise or lower the engine to refit the engine mounting. Tighten the bolts t 50
kgm (36 ft.Ib.) and the nut in the centre to 55 kgm (40 ft.Ib.).

® Block the crankshaft against rotation and tighten the nut to 170 kgm (1225
ft.Ib.).

® Refit the water pump drive belt in a similar manner as during removal. Fit and
tension the alternator drive belt.

1435.  Flywheel

If the flywheel teeth are damaged, check the teeth of the starter motor pinion. Both
may have to be replaced.

The fiywheel bolts are offset, i.e. the flywheel can only be fitted in one position. Co-
at the flywheel bolts with “Loctite”. Always use new bolts. Tighten he bolts evenly
to 6.8 kgm (49 ft.Ib.). The flywheel must be blocked against rotation.

144. TIMING MECHANISM

A timing chain is used to drive the camshaft. The chain is held under its correct
tension by means of a chain tensioner. The timing chain and the two timing gears
can be replaced with the engine fitted. Remove and/or replace the parts as follows:
® Remove the timing cover as described in the last section.

® Drain the engine oil and remove the oil sump.

® Remove the chain tensioner, observing the different operations for the type
fitted:

Sedis Chain Tensioner

® Insert a screwdriver as shown in Fig. 1.20 into the chain tensioner bore and
press against the chain tensioner pad to release it from the chain. Lock the

chain tensioner by tuming the screwdriver in the direction of the arrow. The rat-

chet inside the tensioner will lock the pad in position. The tensioner is now free
to remove (see next page).

56




Renold Chain Tensioner

® This type of chain tensioner has no locking mechanism. It must therefore
locked mechanically, before it is removed. You require a piece of wire to lock
the tensioner as shown in Fig. 1.21. Make sure the end is twisted securely.

All Chain Tensioners

® Undo the two securing screws and remove the chain tensioner. Treat the chain
tensioner with care to ensure it can not unlock. Below the chain tensioner there
is a fiter which can now be withdrawn.

® In the given order remove the
camshaft timing sorocket, the
timing chain, the crankshaft
timing sprocket and the
camshaft. Before removing
the chain check for timing
marks. If none are visible
mark the chain and the corre-
sponding sprockets accordin-
gly. The camshaft is held in
position by a keeper plate
and three bolts.

Attentlon: It is possible that the-
re is no timing mark in the chain.
In this case mark the chain and
the two sprockets at opposite
points to have a reference for in- L—

3 i . 1.73. — Rotate the crankshaft and the camshaft un-
:t;"?etlf%?eg)’mv it the same parts tilﬂgthe two timing marks are aligned as shown.

Thoroughly clean and check all
parts of the timing mechanism.
Damage or wear can normally
be found on the sprocket teeth.
Shiny chain rollers are also signs
of wear. The filter for the chain
tensioner must be cleaned.
Refit the timing mechanism parts
as follows:

® Fit a new paper gasket and
attach the plate to the cylin-
der block. Tighten to 10 kgm
(7.2 ft.Ib.).

® Slide the double-row timing
sprocket over the crankshaft

. 1.74. — When fitting the timing chain make sure end and drive it in position
th::‘g the timing chain marks and ?e timing sprocket (tube). The key must engage,
marks are aligned as shown. the timing mark must be on

the outside.

® Rotate the crankshaft and the camshaft until the timing marks are aligned as
shown in Fig. 1.73.

® Place the timing chain over the crankshaft timing sprocket and insert the
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sprocke er side into the timing chain. Check that the timing marks
are aligned as shown in Fig. 1.74 and bolt the camshaft sprocket to the cam-
shaft. Timing chains without marks must be fitted in accordance with the marks
made during dismantling.

® Place a new lockplate over the camshaft sprocket and fit the three bolts. Tigh-
ten the bolts to 2.3 kgm (17 ft.lb.). Fig. 1.75 shows the operation. The lock plate
tabs must be bent over the sides of the three bolts.

Dismantling of the chain tensioner is described on Page 28. Follow the instructions

for the chain tensioner in question until the tensioner is refitted to the cylinder
block.

® Fit the timin%hcover with a new gasket The cover must be centred to draw in
the oil seal. The operation is described on page 56 during the replacement of
the front oil seal. Tighten the cover screws to 1.3 kgm (10 ft.Ib.).

® Fit the Woodruff key and slide the pulley in position. Place the drive belt behind
the pulley to facilitate its installation.

® Block the crankshaft against rotation and tighten the nut to 170 kgm (1225
ft.ib.).

If the timing plate has been
unscrewed from the cover,
align it as follows:

® Rotate the crankshaft untif
the pistons of No. 1 and
No. 4 cylinder are at top
dead centre. The valves of
No. 4 cylinder must be
“rocking”, ie. one valve
| must be opening and the
; other one closing. The
| exact TDC point should,
however, be set with a dial
gauge, applied as shown
in Fig. 141. Rotate the
crankshaft until the dial
gauge needle shows that
TODC is obtained. Fig. 1.75. — The camshaft spocket is secured with three
® Fit the timing plate and ro- locked screws to the camshaft.
tate it until the ““Zero” in the plate is opposite the timing mark on the pulley.

Tighten the two nuts. One of the nuts and the plate should be marked with
paint for future use of the timing plate.

® The remaining operations are carried out in reverse order to the removal pro-
cedure.

145. COMPRESSION CHECK

A compression check can be carried out as follows:

® Unscrew the spark plugs.

® Open the throttle valve flap and the starter plate.

® Insert the compression tester into the first plug bore.
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® Ask a helper o press the throttle pedal fully down and operate the starter motor
" until the compression printer shows the highest valve.

® Check the remaining cylinders in the same manner.

Normaly the cylinder with the lowest compression should not be less than 80 %
when compared with the cylinder with the highest compression. Worn piston rings
could be a reason for low compression.

1.5. Engine — Tightening Torques

Cylinder Head Bolts:

169 B Engine to Engine No. 012625

170 B Engine to Engine No. 021874

170 B Engine from Engine No. 021875
First stage:

............................................... 5.0 kgm (36 ft.Ib)
Secondstage: .......................... .. o Slacken all bolts
Thidstage:...................................... 2.0 kgm (145 ft.Ib.)
Fourtthstage: ........................... . . .. .ot Angle-tighten 90°

169 B Engine from Engine No. 0126261

170 B Engine from Engine No. 031999:

170 C engine
Firststage: ....... ... ... ... .. ... .. 5.0 kgm (36 ft.Ib.)
Secondstage: ............................ . e Slacken all bolts
Third stage:. ........ e et e e e ee et e et a et 20 kgm (145 ft.lb.)
Fourthstage:........................................" Angle-tighten 180°

Re-tightening of cylinder head bolts: . ... ............. .. ... . .. Refer to Text (Page 34)

169 B, 170 B, 170 C Engines from April 1989 (“Torx" heaqd bolts)

FIBUBIAOBT .. civ o v o5 555506 § 45 momvorasn o« « o cssmesese 5 # 8 3 mimtos &' 5 it 6.0 kgm (435 ft.Ib)
Secondstage: ............................. .. [l Slacken all bolts
Third 818062 . . ... ..t iiiiiins ceceene e e 20 kgm (145 ft.Ib)
L L S A Angle-tighten 300°

Re-tighteningofbolts:. . ..................... ... """ Refer to Text, Page 34

Cylinder Head Bolt Use:

TOUABBE: . ..ococo = 5 44557000 5 m Srorosernre o o 12 x 144 mm long, 19 mm hexagonal head
FromApril 1989: ....... ... ... ... ... ....... 11 x 15, 181 mm long, hexagonal head
From April1989: .................... .. 11 x 15, 175 mm long, “Torx” head, No. 55

Camshaft sprocket bolts: ................ ... .. ... .. .. ... . .. . 23 kgm (17 ft.Ib.)

Rocker shaft pedestal bolts: .................. ... 15 kgm (11 ft.Ib.)

Intermediate plate, timing side: ......................... """ 1.0 kgm (7.2 ft.Ib.)

Keeper plate, camshaft: . ........................ ... . 1.7 kgm (12.2 fLIb))

Water pump to cylinder head:

MO BORE: ... . .. ciocvnicios o 5 o 5o s o srmimsesmmere o » o wremerone s & & iersiois 2.8 kgm (20 ft.Ib.)
L U 23 kgm (17 ft.I.b.)
JOUINWYS I . . Coovuiiccionsio 3 5 55190008 & Summsmmonmte = o 0 scorescrarone o« mroroicis .. .43 kgm (31 ft.Ib.)

ONTIBY DEACKIOE ... s < v o sic 6 5 55 frvimsn o s 0 s ovimsmiare o b 5 2in S o s e e 13 kgm (95 ft.Ib.)

Oilpressureswitch: ...................................—" 4.0 kgm (30 ft.Ib.)

Main bearingcapbolts: ............... ... .. ... 75 kgm (54 ft.Ib.)

Bigend bearingcaps: ................... ... ... T 4.0 kgm (30 ft.Ib))

Flywheelbolts: ............................ ... 6.8 kgm (49 ft.Ib)

CRICI BOB? .eiv v s s o s wieimwiss o 5,055 €5 0 mrmmmvosie o e o o oooiatsin s s s crorsisss 15 kgm (11 ft.lb.)

Crankshaftpulley nut: ................................." 17.0 kgm (122 ft.Ib.)

ONPUIMIDE . . 5 ciuiones o 5 5 0EB16505 § 5 aibiossin = o moasesasecatss o o & wrosirite s o o ot 1.0 kgm (7.2 ft.Ib))

Crankshaft counterweights: .. ........................ ... """ 68 kgm (49 ftb.)
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1.6. Ignition System
1.60. Technical Data
Spark plugs
POL: ¢ v Rt In general Champion N281 YC or Bosch W7DC, check with manufacture
Eloctrode gap: . : ssescis s samanis 55 smmasne s s amine 06 - 0.7 mm (0.024 - 0.003 in.)
Tightening torques: . .. ...ttt 10 - 13 kgm (7.2 - 94 ft.Ib.)
HEXaQONAIF: 5 sisraies i 5§ 55557008 5 5 5 A1 » 5 sonswinie & » mimiesesoteis o o & o wiateesniers 21 mm
Ignition Distributor and Ignition System
MYPOL s <o vsiviasis & 5 5iasiaiiie 685 s mibsmusosssd o 5 » = mon Transistorised ignition with ignition module
Fitted Distributor (typical examples):
169 Band 170 Bengines: ................. Ducellier 525 450 or Bosch 0237002 093
170 Cengine: .. ...t e Ducellier 525 627
Ignition Timing Point:
169Band 170Bengines: ............................ 10° before TDC at 800/rpm
(retard by 4° with lead-free petrol)
170 C engine:. . ... % 3 Siniiiondhos » 5 50 10° before TDC at 700 rpm (6° with lead free petrol)
Firingonder . ... ... ... e 1—3—4—2
Ignition timing pointmark: .......... ... L .. Crankshatt puliey
ignition Coil
Makar: ... ....ciiimniiioessass Ducellier 520015 or Bosch 02 211 22 317) — typical
Primary Resistance:
DIIOBINON ™. - < & croisli o 5 55 5 0 SIRL04 5 5 5 8 ousiilois o o o v iokoinsos o » wonsevenens: o a4 08 + 5% Ohm
BOBCIY. : iviciinsia 5 & 5 8sirainis s & 3 5 raisiiid 55 4 5 S imomidiousin o » wgacsneie o o s 10 082 + 10 % Ohm
Secondary Resistance:
DRICBINGT o o & iomviis 55 5 65 inlann s 55 & s urininns o o wmimiains = wrnimiaimince 6000 + 5% Ohm
BIOBOIY <5 1.5 & & s.wci8iohs & 5 5 55,5540 £ 5 5 38 iniormumuens » o mzaversis: o = mowsesasede 8250 + 10 % ohm
Length of Spark Plugs Cables:
OYENdar NO. 1250 ¢ ¢ ssiuiisimns 35 5 SEEEEEE 5 5 5 55/ 0a & a5 oinissaansen 700 mm (3900 ohm)
OYENDONNG: 25icic.s ¢ 5 5 ommmins 5 5 5 § SENIEFS § 5§ 5518 6 o » muesmiwmvon v o o 525 mm (2900 ohm)
OVINAOr NO: 32 & o5 srapiniss o 5 5 50wwEiondd & 55 5500 € 5 movonessie o v o 450 mm (2500 ohm)
CYBNDOT NOL AL 10 5 & 5 sioteisisinmeis & § s BEREHN 5 § 5 Srsohinsl = o mumsmsecnsnin 300 mm (1700 ohm)

16.1. GENERAL DESCRIPTION

All engines operate with a transistorised ignition system with an electro-magnetic
impulse trigger. Fig. 1.76 shows a diagram of the ignition system. The distributor (5)
has no contact breaker points:

The contact breaker points are replaced by a magnetic feeler, which sends the ig-
nition pulses to the electronic ignition module (75).The magnetic circuit has four fi-
xed branches and four moveable branches driven by the distributor shaft. When
the moveable branches during their rotation pass the xied ones, a flow variation ta-
kes place and the currect is induced into the pick-up coil.

This current in tum triggers the electronic module which builds up the current in
the the primary circuit of the ignition coil (50) and then cuts it off, thereby creating
a high tension current in the secondary circuit of the coil and providing a spark at
the plug selected by the distributor rotor arm.
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The following precautions must be observed when working on the ignition system:

® When checking the idle speed or the ignition timing point use a revolution
counter compatible with the ignition system. Make sure you have the right in-
strument before you connect it.

® No starting aid must be used to start the engine. The battery must not be re-
chared with a quick charger.

® Always disconnect the battery before electric weldings are carried out.

1.6.2. Distributor
16.20. Maintenance

At regular intervals clean the distributor cap inside and outside to remove carbon,
dust or moisture. Also clean the rotor tip. Use a rag moistened in petrol to wipe off
the part. Check the distributor cap for cracks, if the ignition system has given
problems.

Replace the distributor rotor if the contacts in the inside show signs of wear. Con-
tacts must not be filed to clean themn.

With the distributor cap removed, luricate the inside of the distributor shaft with 2
or 3 drops of oil to lubricate the shaft.

The ignition cables (spark piug cables) must be kep clean and free from moisture.
As a precaution withdraw the cables from the distributor cap and check the con-
necting ends. Never cut off cable ends to rectify any corrosion, always fit new ca-
bles, noting the length of aech cable (Section 16.0.)

16.2.1. Removal and Installation

If the distributor is to be removed, it is preferable that the engine should not be ro-
tated with the unit removed. If this is possible, the replacement of the distributor is
simply a question of aligning the drive slot in the camshaft with the drive dog of
the distributor. If the engine is undergoing repairs, it will be necessary to reset the
engine to the correct position to install the distributor.
The distributor is fitted to the side of the cylinder block and driven through a shaft
from the camshaft. A a slot in the end of the shaft engages with the drive dog on
the distributor. The distributor must be removed if you remove the oil pump. Remo-
ve the unit as follows:
® Disconnect the battery.
® Spring back the distributor cap clips and remove the cap. Disconnect the vacu-
um hose and the electrical lead leading to the ignition module.
® Rotate the crankshaft until the piston of No. 1 cylinder is at top dead centre po-
sition (ignition timing point) and mark the position of the rotor tip into the outsi-
de edge of the distributor housing. To rotate the crankshaft you can remove the
plugs and apply a 35 mm socket to the crankshaft pulley nut. Otherwise jack

up one of the front wheels, engage the highest gear and rotate the crankshaft
by turning the wheel.

® Remove the distributor clamp and remove the diistributor upwards.

The installation of the distributor is a reversal of the removal procedure. The follo-
wing points should be noted:

62




® If no repairs have been carried out and the engine has not been rotated with
the distributor removed, refit the distributor and tighten the clamp. If the engine

- has been rotated, proceed as follows:

® Rotate the crankshaft until
the piston of No. 1 cylin-
der ist at top dead centre,
i.e. both valves of No. 1
cylinder must be closes (if
the cylinder head cover is
removed) or the ignition ti-
ming marks on timing pla-
te and crankshaft pulley
are in line.

® Turn the distributor rotor
until it points to the mark
in the distributor housing
(the one marked before
removal).

® Shine a torch into the
opening for the distributor
and check that the drive Fg77 — The position of the drive sot during the installa-
slot in Fig. 1.77 is in the  tion of the distributor. From the horizontal fine (2) obtain the
position shown by (2). The  position (2) before you insert the distributor.
view shows the shaft with
the distributor support housing removed. You will notice that the driv siot has a
larger and s smaller segment. The larger segment must face towards the rear
of the engine, If this is not the case, rotate the crankshaft by one turn and re-
align the notch in the pulley with the index on the timing plate. Secure the
clamp plate in this position.

® Fit the distributor cap, connect the HT. leads to the spark plugs and to the ig-
nition coil and connect the pick-up connector to the wiring harness. Make sure

that the H.T. cables are well secured to their attachments. Also re-connect the
vacuum hose.

® Adjust the ignition timing as described in Section 163.

163. IGNITION TIMING

The ignition timing must be checked and/or adjusted by means of a stroboscopic
timing light. A timing plate on the timing cover will give you the TDC position and
the graduations for the ignition timing point. A notch in the crankshaft pulley must
be aligned with the ignition timing point (for example 10° before TDC, but refer to
Section 1.60 for exceptions). Check and/or adjust the timing point as follows. The
vacuum hose must be disconnected from the distributor and plugged-up to carry
out the check. Proceed as follows:

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

@ Connect a suitable revolution counter in accordance with the instructions of the
manufacturer.

® Start the engine and run at idle speed. Note the following differences: The 18
litre engine and the 20 litre 78 BHP engine must idle with more than 800 pm,
the 85 BHP engine must idle with more than 700 rp.
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The screw securing the distributor must be slackened. if the distributor has been
refitted after removal, set the unit so that the securing screw is in the centre of the
elongated hole.

® Direct the flash of the stroboscopic timing light at the crankshaft pulleytiming
scale plate. The notch will be “stationary” and shows the timing point. If the
nolch cannot be seen immediately, stop the engine and mark the notch with a
spot of white paint. Allow the pain to dry and re-check the setting.

® If the timing point is outside the value given, rotate the distributor at the same
time observing the notch. It will “wander” under the influence of the timining
light.

® Switch off the engine and secure the distributor clamp plate. Re-check the ti-

ming point as described. If necessary make further corrections after slackening
the clamp.

® Disconnect the timing light and revolution counter and re-connect the vacuum
hose.

® Start the engine and check that the correct idle speed is still there.

164. SPARK PLUGS

Some spark plugs for the different engines are given in Section 1.6.0.0., but note
that not all manufacturers may recommend the same plugs. Always check with
your parts supplier to obtain the recommended plugs for your engine. The electro-
de gap of all types is 0.6 - 0.7 mm (0024 - 0028 in.). Always make sure that the
plug threads and seats are clean before the plugs are screwed in.

Plugs should be cleaned and their electrode gaps adjusted at regular intervals. Ne-
ver attempt to bend the centre electrode as this will split the insulator. To reduce
the plug gap, use the handle of a screwdriver and tap the side electrode towards
the centre electrode. To increase the plug gap, insert a small screwdriver between
the electrodes and carefully bend away the side electrode.

inspect the condition of the insulator tip and the electrodes. 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 electrodes should be black or sooted. These are signs
of a plug which has been used under normal conditions with altemative short and
long driving periods. White or yellow deposits mean that the car has been used for
long 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, iniet valves or valve guides, wom bearings, etc)). Hot-
ter plugs are normally able to overcome the fault, but in serious cases an overhaul
of the engine is necessary.

Burnt or Overheated Appearance: Burnt or overheated plugs can normally be
recognised by their electrodes being coloured white or being burmt, or by the pre-
sence of blisters on the insulator or the electrodes. Electrodes may also be burnt
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proper ignition timing.

off. Faults can be.traced to the

To single out a faulty plug in the engine, proceed as follows:

® Remove the plug from the engine and push the plug cable connector over the
plug.
® Place the plug on the cylinder head cover, ensuring that it cannot fall off when

tf:estansrmobrlsoperated.Aninsulated pair of pliers can be used to hold the
plug.

® Have a second person tumn the starter switch and observe if there is a spark
between the two electrodes. If a spark is visible, this is by no means an indica-
tion that the plug is in perfect condition, as it is possible that the spark cannot
be produced under the compression of the engine. This can only be tested with
a spark plug tester. _

® If no spark is visible after several attempts, examine the plug. If the engine has
been running with one of the plugs out of action this will be indicated by the
fact that the spark plug will be saturated with petrol or oil and this is your con-
firmation that this particular cylinder has not been firing. This could be so for
various reasons, with the extreme case that the piston rings are allowing oil to
pass from the cylinder into the combustion chamber. There are, however, a few
points which might be cured on the spot. The first remedy is, of course, to sub-
stitute the suspect plug with one known to be working to ensure that the plug

is at fault. To do this, proceed as follows (fet us assume that the No. 3 cylinder
is the faulty one):

Unscrew one of the remaining plugs and check the appearance of the plug face.
This will be dry and will most probably have a light brown colour. Screw this plug
into the cylinder where the first plug has been removed and fit the faulty plug to
the remaining cylinder. Re-connect the high-tension leads to the spark plugs and
re-start the engine.

Check the firing of the engine by pulling off the HT. leads between the ignition dis-
tributor and the plugs. If the suspected plug is faulty the engine should still run on
three cylinders with the difference that the cylinder that was originally misfiring is

now operating and that the good cylinder, where the suspected plug is fitted, is
now out of action.

Example:

As already mentioned, it was assumed that the No. 3 cylinder (and thereby the
spark plug) was faulty. Remove either Nos. 1, 2 or 4 spark plugs from the engine
which should operate normally. For our example let us remove No. 1 spark plug.

Fit the No. 1 spark plug into the No. 3 cylinder and the No. 3 spark plug into the
No. 1 cylinder. After the engine has been re-started it should now run on cylinders
Nos. 2, 3 and 4 as the suspected plug is in the No. 1 cylinder this cylinder will,
therefore, not be able to fire. This can be further confirmed by unscrewing the plug
from the No. 3 cylinder which will now have a wet appearance, although it will not
be the same as the plug face of the faulty plug because it has not been running
for very long.

Remove the faulty plug (which is now in the No. 1 cylinder according to our exam-
ple) and fit a new plug. It is still possible to rectify the fault if either of the two fol-
lowing cases apply:

1. The spark plug electrodes are too close together so that no gap exists.
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2. The spark plug electrodes are too far apart so that the spark is not strong
enough to jump from one electrode to the other.

Before the plug s refitted to the engine, wipe off the plug face with a clean cloth
and make sure that no deposits are bridging the gap between the two electrodes.
if the plug appears wet, blow in the inside of the plug. The plug insulator (the white

centre part) must be wiped clean to prevent leakage of current between the end
terminal and the plug body.

164. IGNITION COIL

The coil cannot be dismantled or serviced, but your dealer can check the resistan-
ce of the primary and secondary windings with special equipment. In the event of
trouble with the coil, the easiest test is to borrow a known good coil and substitute
it in the circuit. It is useful to remember that ignition coils sometimes do not show
faults except when at their working temperatures. A “cold” test may, therefore, not
always be a complete answer.

To check the cable between the centre of the ignition distributor cap and the centre
of the ignition coil, withdraw the cable from the distributor cap and hold the blank
end of the cable 10 mm (004 in.) away from a good earthing point. An insulated
pair of pliers should be used for this check. Ask a second person to operate the
starter motor switch. A clean spark should jump between the blank end of the ca-

ble and the earth (ground) point. If the spark is there, the fault should not be in the
coil.

1.7. Lubrication System
1.70. TECHNICAL DATA
Engine Sump capacity:
WVINOUR IO ..o toauiacains 5 5 Sisiobiom o o » seremrns s o
WY BB oo o 5 0 romimeinsis £ 5iommmmonese » = moveronern o <
CONY™ BOGING: ...c s o ciiviioioin £5 bremmnie o » wcarerars & o s
Difference between “Low" and *High” on dipstick: .. 10 litres
Recommended oil grade: ......... Follow recommendation of the various manufacturers
(10 W40 or 15 W 40)
Oil Filter — Type (typical):
WithMiBthread: .............................. ... ... .. ... Purflux LS 152
WIRINM20MNIORMS . . « . ooivivniss 5 s amiaimse 55 Thrnmiminte = sisiminas s « 5 s Purflux LS 468 A
O PIOSIUIBEL. .. ... . . wuisisiuic s 55 55065508 5,8  Brmsmceseione = o srwrararorn s & srstamsies oo Refer to Page 9
171 OIL PUMP
1.710. Removal and Installation

The removal of the oil pump can be accomplished with the engine fitted to the ve-
hicle. The vehicle should preferably placed onto a lift; failing this, ramps can be
used to lift the front end of the vehicle, but remember the height of the van. Pro-
ceed as follows to remove the oil pump:
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® Unscrew the plug from the oil sump and drain the engine oil into

g
a suitable container (approx. 65 pints). The oil will drain easier, if the vehicle
. has been driven a short distance.

® Slacken the ignition distributor and remove it. If the engine is set to the TDC

position for the 1st cylinder it will be a matter of reversing the removal installa-
tion later on.

® Remove the distributor support housing. The drive shaft for the oil pump and
the distributor must be set to a specific position when the parts are refitted.

® Remove the oil sump bolts evenly and take off the oil sump. A sticking oil sump
can be freed by tapping it with a hammer. Avoid to insert a screwdriver between
the sealing faces, as this mau damage the sump.

® The oil pump can now be seen at the bottom of the crankcase. Fig. 1.78 shows
the location with the engine removed. Unscrew the pump and withdraw it from
the crankcase. The drive shaft can also be withdrawn from above.

If the pump has been removed
because of low oil pressure, re-
place the complete assembly, as
most probably the pump gearw-
heels and the housing bore is
worn.

Before fitting the pump clean the
face of the crankcase without
using sharp tools. Refit as
follows:

® Insert the drive shaft into the
cylinder block with the drive
slot in the position (1) in Fig.
1.78. The smaller of the two
segments must face towards
the cylinder block.

® Push the shaft fully in to en-

gage the pinion on the other  Fig. 1.78. — Removal of the oil pump. A dowel sieeve (1)
end with the skew gear on locates the pump on the crankcase face.

camshaft. The drive shaft will
now rotate, as the teeth enga-
ge and the drive slot will mo-
ve to the position (2). The
larger segment of the drive
dog will now be facing to-
wards the rear of the cylinder
block. If this is not the case,
rotate the crankshaft by one
full turn.

® Refit the distributor support
housing and attach it with the
single screw.

® At the bottom of the crankca-

- = se check that the dowel slee-
Fig. 1.79. — Fitting the oil pumpddistributor shaft. ve (1) in Fig. 178 is in posi-
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tion. Fit a new “O" seal. Fit the oil pump, engaging the shaft and push the
pump over the dowel sleeve. Tighten the bolts evenly to 1.0 kgm (7.2 ft.Ib.)
Refit the oil sump with a new gasket. Tighten the screws evenly to 1.0 kgm (7.2
ft.ib.).

Refit the ignition distributor. The ignition timing must be checked and if neces-
sary adjusted as already described (Page 63).

Fit the oil drain plug, tighten it to 30 kgm (21 ft.Ib.) and fill the engine with the
required amount of the recommended engine oil. Withdraw the centre lead
from the distributor and crank the engine with the starter motor until the oil

pressure warning light is “‘out”. This ensures that the

pressure to lubricate the engine. Re-connect the HT. cable.

® Start the engine and allow it run at idle speed until the operating temperature
is obtained. Check the oil sump joining faces for oil leaks. Also check the oil le-

vel and correct if necessary.

1.7.2. OIL FILTER

pump produces enough

An oil filter with a by-pass valve is fitted after July 1983. The oil filter (Purflux LS
468 A) is specially designed for these engines and only a replacement of the same
type must be fitted. You can recognise sich a filter by the threaded sleeve. It will

have a diameter of 20 mm. The filter is fitted

in Fig. 1.80.

To remove the filter, disconnect
the battery and use a filter
wrench to unscrew the filter. If
none is available, try a piece of
emery cloth. Place this around
the outside of the filter, with the
abrasive side towards the filter
housing and with the two hands,
try to unscrew the filter. Another
method is possible by driving the
blade of a screwdriver through
the side of the fiter and using
the handle to unscrew the filter.

Lubricate the seal of the new
fitter with engine oil and tighten
the filter until it touches the
cylinder block. From this posi-
tion, and with the hands only,
tighten the filter by a further 3 of
aturn.

® Check the oil level in the sum, if the en
same time. Otherwise fill the engine w

mended oil.

to the engine at the position shown

=)

Fig. 1.80. — Location of the oil filter.

gine oil has not been replaced at the

173. CHECKING THE OIL PRESSURE

If a suitable adaptor to screw into the thread for
the oil pressure can be checked as follows:
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® Run the engine until the oil temperature has reached 90° C (temperature gau-
ge shows normal). Then idle the engine for 5 minutes until the cooling fan has
switched off.

® Check and if necessary correct the sump oil level.

® Switch off the engine.

® Disconnect the oil pressure switch lead and unscrew the switch. The switch is
located at the bottom of the oil filter, on the R.H. side next to the alternator, be-
low the large water hose.

® Fit the oil pressure gauge with a sealing washer and re-start the engine. Run
the engine at idle speed and check the oil pressure indication, which should be
around 2.7 kg/sq.cm. (38 psi.). Increase the engine speed to 2000 rpm and
check that the oil pressure reaches at least 33 kg/sq.cm. (47 psi.).

® Once more increase the engine speed, this time to 4000 rpm. The oil pressure
must now be 38 kg/sq.cm (54 psi.).

® If the oil pressure is below the values given, it may be necessary to carry out
an oil change. Re-check the pressure. If the pressure Is still low, the oil pump
must be suspect and the pump must be removed for further investigation.

® Tighten the oil pressure switch to 2.2 kgm (16.0 ft.Ib.).

The oil pressures given are valid for a good engine. If the engine has already a

high mileage, it is possible that the pressure is lower as given during idle speed,
must however, not drop below 0.2 - 0.4 kg/sq.cm. (3 - 55 psi.).

1.74. ENGINE OIL LEVEL

The oil level must be checked with the vehicle standing on level ground. Preferably
the engine should be switched off for at least 10 minutes. Check the oil level in the
conventional manner. From the mark on the dipstick decide the amount of oil mis-
sing. The difference between the *“‘Low” and the “High"” marks is 10 litres. Aways
check the oil level before any long journey.

1.8. Cooling System
180. TECHNICAL DATA
Typeofsystem: ............... ... .. .. ... ... ... ... Sealed, with expansion tank
System capacity: ........................... T See Section 03.
; Impeller, not repairable
Waterpumpdrive: ................... .. ... . T “V" belt
Thermostat:
Location: ............ ... .. - . . Below water pump
Opening temperature: ........................... .. Marked in thermostat
FUMY ODBN: wcce « o w.obimimisiniiin o 3 slioois s 5 555000004 4 » et tarare o 3 cromomars sooromsriot s 95° C
Water Temperature Switch in Cylinder Head:
Opening temperature: ............................. .. .. .. . ... ... 105 £ 3°C
Cooling Fan Temperature Switch:
Opening temperature: . . .............................. ... ... .. . 92+22C
Closing temperature:. . ................... ... 87+ 2°C
Filingeapacity: . .......... ... ... ... 9 litres (3 Gallons)
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Opening pressure of expansion tankl cap: .. 10 kglsg.cm. (145 psi.)

Cooling Fan:
Numberoffans: ...... ..ottt e e 1
Performance: ............... ... ...l 80 kW
Speed:.... ... 2700 rpm
Diameter: ................ .. ... . o ool 280 mm
Direction of rotation: . . .......................... 000 o Clockwise

181. DRAINING AND REFILLING

Two separate drain points are provided and both must be opened to drain the sy-
stem. First unscrew the expansion tank cap, then remove the drain plug at the bot-
tom of the radiator. Make sure the engine is not hot when the expansion tank cap
is removed. The anti-freeze can be collected if still in good condition. :

If new anti-freeze is to be filled in, place a suitable container underneath the drain
point and collect it. It should not be emptied into the ground.

® Remove the drain plug from the side of the cylinder block to drain the remai-
ning coolant.

® Remove the expansion tank from its attachment and empty the remaining coo-
lant. Place the tank to one side.

Prepare the anti-freeze mixture in accordance with the temperatures you expect in
your area. Manufacturer’s charts will give you the correct ratio, but remember that
the cylinder head is made of aluminium and only an anti-freeze which will not at-
tack this type of metal is suitable.

Refit the cylinder block and radiator drain plugs and make sure that they are tight.
Open the bleed screws in accordance with the cooling system diagram shown in
Figs. 1.81. The expansion tank cap must not be fitted.

® Refit the expansion tank and fill it completely until the water, free of air bubbles,
ermerges from the bleeder screw bore. Tighten the screw.

® Once more check that both drain plugs are tightened. Never start the engine
with the bleeder screw opened.

® Start the engine and wait until the thermostat has opened fully, i.e. the fan has
switched on. Re-check the coolant level and add more anti-freeze if necessary.

When the engine has cooled down, waut approx. 10 minutes and re-check the
level. The coolant must be at the “‘Max’’ mark on the expansion tank.

18.2. RADIATOR — REMOVAL AND INSTALLATION

The radiator is made of aluminium. Make sure that only anti-freeze suitable for alu-
minium is used in the cooling system. Remove the radiator as follows:

® Disconnect the battery earth cable.

® Drain the cooling system as described in the last section. Disconnect the upper

and lower radiator hoses and withdraw all hoses between radiator and other
parts.

® Remove the front section of the vehicle and disconnect the cables from the fol-
lowing connectors: Headlamps and flasher lamps, cooling fan motor, radiator
temperature switch. Free the cable clamps as applicable (see also Fig. 1.9).
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Fig. 181. — Cooling system diagram.

1 Radiator 5 Manifold pre-heating element
2 Expansion tank 6 Thermostat

3 Heater radiator 7 Bleeder screw

4 Water pump

® Disconnect a small hose leading to the expansion tank (R.H. side of engine
compartment).

® Remove two screws securing the bonnet lock and remove the lock.

® Remove two boltsatmetopandmefurtherbonsatthebottomonheﬁontpa-
nel and remove the complete radiator grille together with the radiator and the
cooling fan assembly. The two water hoses are pulled at the same time from
their connectors on the engine. The help of a second person could be appre-
ciated. The radiator can now be removed from the front panel.

The instaliation of the radiator is a reversal of the removal procedure. Check all
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coolant hoses for porosity or other damage. Suspect hoses should always be re-
placed. Refit the drain plug. If the radiator has been replaced, transfer the rubber
mountings to the new radiator. The thread of the temperature switch is coated with
sealing compound.

The remaining installation is a reversal of the removal procedure. Finally refill the
cooling system as described in 1.8.1.

183 WATER PUMP — REMOVAL AND INSTALLATION

The water pump cannot be repaired or serviced. If the pump is faulty or leaking,
it should be replaced with a new unit.

The water pump is driven by a separate drive belt from the crankshaft pulley. The
belt has no tensioning device, i.e. it must be “forced” off the pulleys and fitted in
a similar manner. The layout of the belt is shown in Fig. 1.82.

Fig. 182. — The water pump drive belt is fitted vertically between the
crankshaft pulley and the water pump. The other belt drives the altemator.

As the water pump is connected to the R.H. engine mounting you will have to sup-
port the engine in suitable manner from below or use a lifting tackle and ropes or
chains to lift the engine out of its mountings. Remove the water pump as follows:

® Disconnect the battery earth cable.

® Drain the cooling system as described in Section 18.1. If the anti-freeze is still
in good condition, collect it in a container.

® Jack up the front end of the vehicle and place on chassis stands, to gain ac-
cess to the water pump drive bek. First remove the alternator drive belt to have
this one out of the way. To remove the drive belt, use a screwdriver and insert
it undemeath the drive belt as shown in Fig. 183. Apply a 35 mm socket to the
crankshaft pulley nut and slowly rotate the crankshaft until the belt slips off the

lower puiley (towards the inside). Take care not to damage the belt. Take off the
belt after it is free.
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The installation of the water
the following points:

® Fit new rubber seals to the

Fig. 183 — Insert a screwdriver (1) as shown and rotate the crankshaft with
a socket (2) until the water pump drive belt is free.

® The engine must now be lifted out of the engine mountings. Either place a jack

underneath the oil sump (wooden block between jack head and oil sump) or lift
the timing side of the engine with a tackle or hand crane. Remember, however,
not to obstruct the access to the cylinder head.

Remove the nut (1) in Fig.
1.84, followed by the bolts
(2) to remove the moun-
ting carrier from the water
pump. Remove the carrier.
Make absolutely sure that
the engine is well suppor-
ted before the parts are
removed.

Remove the water pump
securing bolts and lift off
the pump at an inclined
position as shown in Fig.
1.85. Not all nuts have the
same size and must be
tightened to the torque va-
lues given below. Remove
the sealing rings from the
sealing face. They must
be replaced.

4

Fig. 184, — The engine mounting on the water pump side.
1 Nut,55kgm 2 Bolts, 50 kgm

pump is a reversal of the removal procedure, noting

pump sealing face and lift the pump against the cy-

linder head face. Observe the angle shown in Fig. 185, otherwise it may be dif-
ficult to fit the pump over the studs in the cylinder head. Tighten the nuts and
bolts to the following torques, depending on the thread size:
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Fig. 185. — The water pump must be removed or installed at the angle

shown.
MBnuts: ... ... ... 23 kgm (165 ft.Ib.)
b L 43 kgm (31 ft.Ib.)
MIObolts: ............ . ... ... 2.8 kgm (20 ft.Ib.)

® Place the water pump drive belt behind the crankshaft pulley and engage it
with the water pump pulley. Now fit the belt at the bottom over the crankshaft
pulley in a similar manner as shown in Fig. 182, again rotating the crankshaft

pulley nut with a 35 mm socket and a ratchet until the belt jumps into the
groove.

® Fit the alternator drive belt and tension it as described in the next section.

® The remaining operations are carried out in reverse order to the removal pro-
cedure. Finally fill the cooling system as described earlier on and check all re-
fitted hoses and the water pump joining face for leaks after the engine has
reached operating temperature.

184. ALTERNATOR DRIVE BELT TENSION

The layout of the alternator belt can be seen in Fig. 1.82. The adjusting point for
the bett is located on the alternator. The workshop will use a special gauge to ten-
sion the belt, which is placed against the beft. Without this tension checking gau-
ge proceed as follows:

® Check the deflection of the belt between forefinger and thumb. This should be
around 5 mm (0.2 in.) or perhaps a little more.

® To tention the belt, slacken the aftemator securing bolts and push the altemator
towards the outside using a strong screwdriver or a tyre lever until the belt can
be deflected on its longest run by the amount given above. Hold the altemnator
in this position and re-tighten the mounting bolts.

Note: A slipping altemator belt can normally be recognised by a squealing noise
during quick acceleration.
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185.  COOLING FAN

To check the operation of the cooling fan disconnect the lead from the temperature
switch in the side of the radiator and connect it with the electrical system, using a
bridging wire. The fan must rotate.

The radiator cowling must be removed to replace the cooling fan or the cooling fan
motor.

186. THERMOSTAT

The thermostat is located inside the water outlet on the cylinder head at the loca-
tion shown in Fig. 1.81. To remove the thermostat, drain the cooling system and

disconnect the hose from the water outlet. Unscrew the thermostat cover and lift
out the thermostat.

The thermostat cannot be re-
paird or adjusted and must be
replaced if faulty. The opening
temperature of the thermostat is
the same on all engines. The
opening temperature is stamped
into the thermostat and can be
used as a guide during the folio-
wing test.

A thermostat can be tested by -
immersing it in a container of % 't
cool water and gradually raising oot melon oz |
the temperature to check that it
opens smoothly. =
Suspend the thermostat on a -
piece of wire so that it does not Fig. 186. — Checking a thermostat.

touch the sides of the bottom of

the container. A thermometer must also be suspended in the same manner. Check
the temperature when the thermostat opens. A difference of plus or minus 1° C is
permissible.

The installation of the thermostat is a reversal of the removal procedure. Check the
condition of the hose before connecting it. Refill the cooling system.

I

z!'”

187. ANTI-FREEZE

The cooling system is filled with an anti-freeze solution and this mixture should be
left in the system throughout the year. If a fresh mixture is prepared, use anti-
freeze and mix with water. 50% anti-freeze and 50% water will protect the system
to very low temperatures. Use less anti-freeze if lower temperatures are anticipated.
We advise you only to use the anti-freeze marketed by Citroén, Fiat or Peugeot De-
alers, as this solution has been specially formulated for use with your engine. If the
system is topped-up with plain water, remember that the anti-freeze solution will be
diluted. Make sure to check the strength of the mixture before the cold temperatu-
res are expected and correct if necessary.
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1.9. Carburettor Fuel System
190. CARBURETTOR — TECHNICAL DATA
Carburettor type: ................................ ... Solex 34 PBISA 16
Fitted to:
169Band 170Bengines:........................ ... PEU A 315
10 Cengine: .................. 0000000 T e PSA 425
Operation: . . . . Single-barrel downdrau

ght carburettor with manually operated choke valve
Carburettor Jets and Settings

PEU A 315 PSA 425
Venturi bore: 25 mm 25 mm
Main jet: 130 1275
Air correction jet: 160 155
Idle air jet: 4 45
Constant CO fuel jet: 35 35
Accelerator pump injector: 50 50
Econostat calibration: 70 50
Float needle valve diameter: 16 mm 1.6 mm
Float weight: 57g 57¢g
Idle Speed:
169Band 170Bengines:............................. ... .. 800 + 50 rpm
170CoNgiNe: ........oinriiiiinnninnnn T 900 * 50 rpm
CO Content:
169Band 170Bengines:................................ .. 05-2509%
1M0CengIne: ......c.ouvnnennnnaa e 10-20%
Positive throttle valve opening: 08 mm 1.0 mm
End of pump stroke for a butterfly
opening of 40 mm 10 mm

191, CARBURETTOR — REMOVAL AND INSTALLATION

The following instructions are applicable to the carburettor fitted to all models, but
differences may be encoutered. Remove the carburettor as follows:

® Disconnect the battery earth cable.

® Disconnect the connecting hose for the air cleaner from the suction hom of the
carburettor.

® Disconnect the throttle operating cable from the carburettor lever.

® Drain the cooling system to the height of the carburettor. The foot of the carbu-
rettor is surrounded by coolant to pre-heat the fuel/air mixture.

® Disconnect all water hoses from the carburettor.

@ gi‘soonnect the choke cable after slackening the two clamp screws on the car-
rettor.

Disconnect the vacuum hose from the connection on the carburettor.

® Disconnect the fuel pipe from the carburettor. Plug the open end of the fuel pi-
pe in suitable manner to prevent entry of dirt or other foreign matter.

® Withdraw the electrical lead from the idle speed cut-off vaive.

® Unscrew the carburettor from the inlet manifold. Immediately place clean rag
over the intaikte opening to prevent anything dropping into the inlet manifold
opening.
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The installation of the carburettor is a reversal of the
new gasket. After installation to

Fig. 1.87. — View of the carburettor from the side with the idle fuel cut-off
valve.

1 Idie fuel cut-off vaive 4 Fuel line connector with filter

2 Mixture control screw with cap 5 Carburettor No. marking
3 Constant CO adijusting screw

Fig. 1.88. — View of the carburettor from the side with the throttle operating
lever.

1 Accelerating pump linkage 4 Throttle valve segment
2 Throttle valve gap screw 5 Throttle valve stop screw
3 Choke cable connection (idle speed adjustment)

removal procedure. Use a
p-up the cooling system or refill it completely, de-

pending in which manner it has been drained. Check the idle speed and CO con-
tent after installation.
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18.2. SERVICING

If the carburettor is dismantled for cleaning or servicing it is essential that all gas-
kets are renewed. Clean the interior of the carburettor with fuel and use only clean,
lint-free rags. Clear blocked jets with fuel and blow through them with compressed
air. On no account should any wire or metal object (for example paper clips) be in-
troduced into the jets in an attempt to clean them.

Take care that the jets are not damaged by the careless use of screwdrivers or
tools. Any buurs or scratches will ruin the jets.

Figs. 187 to 1.89 show views of the carburettor and give the location of the jets and
other parts. If jets are replaced, make sure that only jets of the same calibration are
used. The jets have been carefully selected for the engine and fitting oversize jets

will in most cases unbalance the engine performance, fuel consumption, starting,
etc.

Fig. 1.89. — Top view of the carburettor.

1 Injection tube 5 Suction valve (accelerating pump)
2 |die fuel jet 6 Econostat jet

3 Idle air jet 7 Air correction jet with emulsion tube
4 Main jet 8 Ventur

193. ADJUSTMENTS
19.30. Float Level

A special float level gauge must be used to check the float level on the single bar-
rel Solex 32 PBISA carburettors. The carburettor cover is held upside down and
the fioat level gauge is placed over the cover face, with the cover gasket fitted. The
float should just touch the upper face of the fioat, with a tolerance of plus or minus
10 mm. If the gauge cannot be obtained, hold the carburettor cover as described
and measurethedistanoefromtheooverfaoetotheupperfaceofthe float. The
measurement is similar as shown in Fig. 190 and should be 38 mm.
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Fig. 1.90. — Checking the float level of a Solex PBISA carburettor. The gap
"a"” must not exceed 1.0 mm.

1931 Idle Speed Adjustment

The idle speed of all engines covered in this manual is given in Section 1.90., but
you must note the differences between the 78 BHP and the 85 BHP engines. The
adjustment is the same for all models. Fig. 191 shows as you will see the carbu-
rettor on the engine. The adjustments are carried out by referring to this illustration.

4 A \ \
S =3 o B

Fig. 1.81. — Throttle valve stop screw (1) and mixture adjusting screw (2).




The ignition timing point and the valve clearances must be correctly adjusted be-
fore a good idling speed can be obtained. A revolution counter and a CO content
meter must be available, you may, however, be able to adjust the CO content wit-
hout CO meter if you follow the instructions below.

With CO Meter

® Connect the revolution counter and the CO meter in accordance with the in-
structions of the manufaturer.

® Warm up the engine until the electric fan cuts in and then stops.

® Check that the choke cable is pushed fully in.

® Check the idle speed on the revolution counter and compare with the specified
value.

® Check the CO content on the CO meter, which should be in accordance with
the value given in Section 1.90.

® The adjustment of the idle speed is now carried out as follows:

@ Turn the throttle stop screw (1) in Fig. 1.91, located at the throttle lever until the
engine runs with the speed given.

@ To adjust the CO content, remove the tamper-proof plug covering the volume
control screw (2) in Fig. 191 and turn the screw until the value given above is
obtained. A pointed instrument (for example a scriber) must be used to remove

the plug. Note the different values for the various engines, given in Section
190.

® Re-adjust the idle speed again as described above and re- check the CO
content.

® Fit a white tamper-proof plug over the volume control screw (2).
Without CO Meter

® Adjust the idle speed as described above until the engine has obtained the
specified speed.

® Rotate the throttle valve stop screw (1) in Fig. 191 until the engine idle speed
has increased by approx. 50 rpm above the value applicable to the engine.

® Try to obtain the highest possible idle speed by screwing the volume control
screw (mixture control screw) in or out.

® Repeat the two adjusting steps until the engine idles as fast as possible by tur-
ning the screw (2).

® Rotate screw ?2) inwards until the engine runs with the specified idle speed
for the engine in question.

1.9.4 Fuel Pump
The fuel pump is supplied by different manufacturers, but their is no rule which

pump can be fitted. Fuel pumps cannot be repaired or overhauled and must be re-
placed if faulty. Removal and installation is straight forward.

1.95. Air Cleaner

The air cleaner element should be replaced every 12,000 miles. Make sure all ho-
ses are securely connected.
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2.0. Technical Data

TVPOE & & 5 s mmmving 5.3 w5 5 Seasarns 5 3 Single plate, dry clutch with diaphragm spring
Fitted type:

With 169 BenginetoJuly 1984: .............. ... 215 CP 450

With 169 B engine, July 1984 t0 Oct. 1985:. ... ...................... 215 DBR 510

With 169 B engine, fromOct. 1985: . . ... .......ccooiiiiiiianinnn.s 215 CP 4850

With 170 (2.0 litre engine), from Sept. 1989:. . ...................... 230 DBR 5500
Clutch Lining Dimensions:: )

With 18litreengine: ............... ..., 215 x 145 mm

WRh 20 M0 ONGING: . . i - ivriviissrsnimdaiss s piaasgesss s wupmm s 2286 x 156 mm

With fourwhee! drives .. ¥ . came s o Tameins s 85 5« sifeomis @ £ 5 s wheEm s 2286 x 153 mm
Clutch driven plate thickness: . .......... ... .. ..ciiiiiiiiiiinn.. 7.7 mm (030 in.)
Driven Plate Identification:

1Blitreengine: ...... ... ... il G12A

20 MO ONQING:. ¢ 5 & coinhiv s &5 simmuin's & & 3 FoalEoie & « s DUNEEIET &8 § JEEIES & O M 33 AX
Colour of clutch driven plate springs:

18litreenginetoJuly 1984: . ....... ... ... ...l 2 x pale green

18 litre engine, Oct. 19820 Oct. 1987: ........................... 6 x greeniwhite

2.0 litre engine, four-wheel drive: . ....... 2 x olive brown, 2 x dark green, 2 x light blue
Lining Material:

1.8 litre 0'Oct: 1985 to Oct. 1987 .. ov: vvswmnics s s s o s miomsmms o s wawars Ferodo F 755

18 litro from Oct: 1987 and 20 litre: ......ccvevevniivnncemesssnnsns Ferodo F 202
Release bearing (general guide line): ......... Ball-type, constantly resting on diaphragm

plate of clutch

CWICH OPeTAtION: i « « s swmmmss & & wimersions & & Srueresmsm 5 & 5 § owsress Mechanical, by cable
Clutch POl CIBATBINGCO: .:v.oi s » & suibics 5o s & wigiaisian & & &' w2 8 - 9 mm, manual adjustment
ClutchIFh/wheeI Bolt Tightening Torque:

CIUtCh BOIS: . . . . ..ot 1.5 kgm (11 ft.Ib))

Flywheel'

.................................................. 6.8 kgm (41 ft.Ib)

2.1. Clutch Unit
2.10. CHECKING THE CLUTCH OPERATION

The clutch can be checked for proper operation when fitted to the vehicle. To do
this, proceed as follows:

® Start the engine and allow to idle. Depress the clutch pedal and wait approx. 3
secs. Engage the reverse gear. If grating noises can be heard from the trans-
mission, it can be assumed that the clutch or driven plate needs replacement,
as the driven plate no longer connects the clutch pressure plate with the
flywheel.

® To check the clutch for signs of slipping, drive the vehicle until the clutch and
transmission have reached their operating temperature. Stop the vehicle, firmly
apply the handbrake and engage the 3rd gear. Keep the clutch pedal fully
depressed and accelerate the engine to approx. 3000 - 4000 rpm. Release the
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mediately.

211 REMOVAL AND INSTALLATION

The transmission or the engine and transmission must be removed to replace the
clutch plate and/or driven plate. Proceed as follows:

® Mark the clutch cover and flywheel face to ensure correct re-assembly. Remove
the clutch bolts carefully, a little at a time. The engine must be prevented from
rotating when the bolts are slackened. Otherwise use a ring spanner and place
it over the bolt heads and hit it with a short, sharp blow to loosen the bolts.

® Remove the clutch and take out the driven plate. Do not allow grease or oil to
get on the lining faces or any other part if there is a chance that the parts can
be re-used. Make a note which way the driven plate is fitted.

® Clean out the inside of the flywheel and check the friction face for wear. If the
clutch lining rivets have worn down to the height of the rivets there is a possi-
bility that the rivet head have left marks in the flywheel. Replace the flywheel if
necesary, but remember that new flywheel bolts must be used. The tightening
torque is different for the two engine groups. Flywheels can be re-ground to a
certain dimension. Your dealer should have all the necessary information.

The installation of the clutch requires normally the use of an alignment mandrel,
which is inserted as shown in Fig. 2.1. If this is not available, a spare clutch shaft
can also be used. If neither of the above is available, and tools cannot be obtai-
ned, it is possible to line up the clutch disc in the inside of the flywheel by inser-
ting a drift of the diameter of the spline bore. The end of the drift should either
have a spigot which fits into the crankshatft bearing bore or in emergency have a
pointed end so that this can be centred in the bore. Note that the long end of the
clutch driven plate hub must face towards you, away from the flywheel.

Offer up the clutch assembly to
the flywheel and centre the disc
by inserting the mandrel into the
flywheel bearing. Tighten the
bolts carefully, a littie at a time,
working in a diagonal manner, to
the torque setting given in Sec-
tion 2.0.
Coat the clutch drive shaft and
the outer face of the clutch relea-
se bearing with a little graphited
grease (Molycote BR2) and refit
the gearbox to the engine.
Adjust the clutch cable free play.
At the end of the clutch cable
there are two nuts. The aim of
;,he adi:fstment 3 % bring the Fig. 2.1. — The centering mandrel Is inserted into the fit
ei the clutch al to the Mg-21.— n: -
wﬁ?heigm 85":,?6 g’;d,e pedal, 12 drven plte before the cutch unit is placed In positon.
Slacken the outer nut and then turn the lower unit. Tightening the nut will raise the
clutch pedal, slackening the nut will lower the pedal. After adjustment tighten the
two nuts against each other.
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of 180 mm with the pedal fully released and the pedal fully depressed. First mea-
sure from the fioor panel to the released pedal and then from the floor panel to the
edge of the depressed pedal. The difference is the pedal travel.

2.2. Servicing

The cover assembly — pressure plate and diaphragm spring — must not be dis-
mantled. Replace, if necessary with a complete assembly from your dealer, quo-
ting the year of manufacture and the chassis number.

Inspect the driven plate and the li-
nings, replacing the complete pla-
te, if the linings are worn down
close to the rivets. Again specify
the engine type and model year
as diffeerwnt clutch units and dri-
ven plates are used since the in-
troduction of the vans. Again
depending on the model year,
clutch driven plates have different
identifications. A driven plate with
the linings contaminated with gre-
ase or oil cannot be cleaned suc-
cessfully and should also be
replaced. All rivets should be tight
and the torsion springs should be
sound and unbroken. Check the
condition of the driven plate spli-
nes. Clamp the driven plate bet-
ween the centres of a lathe and
apply a dial gauge to the outside
of the plate as shown in Fig. 2.2,
at a diameter of 1750 mm (64 in.). Fig. 2.2. — Checking a clutch disc for run-out.

Fig. 23. — Checking the clutch pressure plate for distortion. The gap should
be no more than 0.3 mm (0.012 in.) at the point shown. The max. run-out of
the driven plate should be no more than 0.4 mm (0.016 in.).
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pressure plate and replace the plate, if loose
rivets can be detected.

Place a straight edge (steel ruler) over the friction face of the pressure plate and in-
sert feeler gauges between the ruler and the surface. If the gap at the innermost
spot of the friction face is no more than 03 mm (0.012 in.), the plate can be re-
used. Fig. 2.3. shows this check.

22.1. REPLACEMENT OF RELEASE BEARING

The transmission must be removed from the engine to replace the release bea-
ring. Remove the release bearing from the inside of the transmission bell housing
and withdraw towards the front of the shaft. The release bearing is of the sealed
type and must not be placed in any solvent. Check that the bearing revolves
smoothly.

The installation of the release bearing is a reversal of the removal procedure. Coat
the shaft and the bearing sleeve with Molycote BR2 grease. Grease the two sides
of the release fork ends with M.P grease. The release bearing should always be
replaced at the same time as the clutch unit and clutch driven plate.

23. Clutch Cable Replacement

® Remove the two nuts from the end of the clutch cable, free the clutch cable
from its attachment on the gearbox housing and push it towards the inside of
the vehicle. Unhook the cable from the clutch pedal.

® The installation is a reversal of the removal procedure. All sliding portions of the

cable must be lubricated with M.P grease. Adjust the clutch cable as described
during the instliation of the clutch.

® After adjustment start the engine and depress the clutch pedal. Engage reverse
gear, If no grating noises can be heard, the adjustment should be OK.

3 GEARBOX

3.0. Technical Data

L' S iy R 4- or 5speed gearbox, together with final drive
in one housing.

Gearbox Type: ........... Thegembmhmbeencw\gedmﬁmsinceimoduwon

of the various models. Each gearbox has a type identification

number and only a gearbox with the same number must be fit-

ted in accordance with the model year and the engine fitted.
Gear Ratios (typical):

stgear ... 3727 :
2nd gear: :




TYPBE ovicicis s & saisiminss, 6.5 5 88050505 & = < ronererere. » o = ooesscerartie o mod Transmission oil 75W/80
Capacity — with two wheel drive: .................. 18 litres (1.25 litre to July 1989)

—withfour-wheel drive: ................... ... ... .. .. ... 25 litres

Final Drive Ratio: ...................... 5167 :1,4.769: 1 or 5615 : 1, depending on
engine and gearbox

Fig. 3.1. — Layout of the drive train of a four-wheel drive vehicle.

3.1. Gearbox — Removal and Installation

The transmission can be removed without the engine, if required, if for example
the clutch pressure plate or the driven plate are to be replaced. A mobile jack is re-
quired and it is also necessary to lift the engine out of its mountings. Workshops,
of course, use a special tool for this purpose, but it is possible to place a strong
metal bar across the engine compartment and to tie a wire loop around the bar
and for example to the exhaust manifold. Use a tommy bar and wind the wire to-
gether, until the engine is under tension. Fig. 3.2 shows the arrangement used on
a different engine. Proceed as follows to remove the gearbox, but note that there
are differences in the removal and installation procedures, for two- and four-wheel
drive vehicles and within the different manufacturers.

® Slacken the drive shaft nuts on boths sides of the vehicle whilst the wheels are
resting on the ground.

Remove the following parts: spare wheel, the complete air cleaner and the va-
cuum pump.

® Remove the upper bolts between engine and transmission. A strut is fitted un-
der one of the bolts on some models.

® Disconnect the earth cable from the transmission.
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3 Transr Gearbo

® Disconnect the les from the
reversing light switch. Also dis-
connect the gearchange from
the transmission and the spee-
dometer cable.

® Suspend the engine and trans-
mission as described above
and remove the bolts securing
the L.H. transmission moun-
ting, but leave one bolt in po-
sition. :

® Jack up the front end of the ve-
hicle and place chassis stands
under the sides of the body.
Both wheels must be allowed
to hang down under their own
weight. Details of some of the
following operations are given
in sections “Front Suspension”
or “Drive Shafts”.

® Completely remove the moun-
ting bracket for the L.H. reac-
fol s oo {,mmb‘y“" body or Fig. 32. — Llfting th ine out of its mounti ith
remove tyhe bar removing Fig. 32. — Lifting the eng mountings wi
the two nuts at the other end. the home-made arrangement.
On the same side disconnect the suspension arm either from the steering
knuckle (swivel joint) or remove it at the inside.

® Disconnect the L.H. drive shaft from the transmission as described in the rele-
vant section.

@ Disconnect the clutch cable from the clutch release lever and free it from the
bracket on the transmission.

® On the R.H. side disconnect the complete ball joint from the bottom of the stee-
l'-(ing knuckle and push the suspension arm downwards, away from the steering

nuckle.

® Remove the R.H. drive shaft as described in the relevant section.

® Remove the protective panel above the starter motor, disconnect the cables and
remove the starter motor.

® Make sure that the engine is securely suspended and place a trolley jack un-
derneath the gearbox.

® Lift the gearbox until it is just under tension and remove the last bolt from the
L.H. gearbox mounting.

® Lower the transmission on the jack until the power unit is held by the lifting
tackie only. Leave the jack in this position.

® Fully remove the L.H. gearbox mounting and the bolts between engine and ge-
arbox at the bottom.

® With the gearbox supported on the jack withdraw it from the engine. Take care

not to allow the clutch drive shatft to rest on the clutch driven plate as the gear-
box is tasken out.

The installation of the transmission is a reversal of the removal procedure. Coat the
clutch shaft splines, the guide sleeve for the release bearing with a little graphited
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grease. The gearbox mountings must be well centred.

Fill the transmission with the correct quantity of the recommended oil. The best

way to fill the transmission may be to unscrew the reversing light switch. A funnel
can then be inserted into the switch opening.

Models with four-wheel drive

The removal is carried out in a similar manner, with the difference that the propel
ler shaft must be disconnected at the rear of the gearbox.

3.2. Gearbox Repairs

Many special tools are required to
dismantle, assemble and adjust the
transmission. Additionally the trans-
mission has been changed several
times. For this reason it is practically
impossible to describe the work in-
volved.

A damaged or faulty transmission
should be taken to a workshop for
overhaul or try to obtain an exchan-
ge box. In the latter case you will
need the usual chassis number, mo-
del year, etc. to ensure that the cor-
rect transmission is fitted.

3.3. Transmission Oil

An oil dipstick is fitted into the top of
the transmission unit. After withdra-
wing the dipstick you will see a

Fig. 33. — The location of drain plugs (1), oil dipstick
(2) and oil filler plug (3).

Wz

“Min” and a “Max” mark, showing
you the level of oil in the gearbox.
Fig. 33 shows a view of the transmis-
sion with the position of the drain
plugs (1), the oil dipstick (2) and the
oil filler opening (3). To top-up the
transmission, unscrew the filler plug
and, using a funnel, fill in the missing
quantity of the recommended oil
(7SW 80W). Tighten the plug top 13
kgm (10 ft.Ib.).

Two drain plugs are fitted into the bot-
tom of the transmission and both
must be removed to drain the oil.
Warm oil will facilitate the draining
operations. Clean the plugs and fit

Fig. 34. — The location of the oil drain plug (1) and

filler plug (2) of a 4WD vehicle.

and tighten them with 40 kgm (30
ft.lb.). Fill the gearbox with the quanti-
ty given in Section 30.
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the tightening torque of the plugs is'as given above.

with four-wheel drive have three drain plugs. The oil quantity is different,

34. Rear Axle Oil — 4WD Vehicles

A plug is inserted into the rear of the rear axle, as shown in Fig. 34 and must be
removed to check the oil level. Insert the forefinger to reach the oil. If this is not the
case, fill in additional oil, but note that special oil is used in the axle.

A drain plug (2) is fitted to the bottom of the rear axle drive housing. Unscrew the
plug (2) to assist the draining of the oil. The rear axle will take 1.6 litres.

4. DRIVE SHAFTS

The drive shafts have a tri-axe constant velocity joint, sliding on inner splines, at
the gearbox end and a non-sliding tri-axe constant velocity joint at the wheel end.
An intermediate bearing is used to locate the R.H. drive shaft. Drive shafts have
been changed at least once since production and cannot be interchanged. The nut
at the end of the drive shaft is tightened with a high torque (50 kgm/360 ft.Ib)) and
is subsequently secured in position by peening the shoulder of the nut into a groo-
ve in the shaft. Fig. 4.1 shows a view of the two drive shafts and their main com-
ponent parts.

Fig. 4.1, — View of the two drive shafts.

1 Inner CV joint 4 Shaft splines
2 Rubber boots (gaiters) 5 Threaded end
3 Outer CV joint

4.0. Removal and Installation

It should be noted that the oil seal for the drive shaft in the gearbox housing must

be replaced if a drive shaft is replaced, irrespectivewhattypeofrepairsarecarried

out. Also note the following before proceeding with the work: ’

® You will need a flat chisel to remove the L.H. drive shaft out of the transmis-
sion. You will also need a supply of *“Loctite” to secure the drive shaft nuts.

® The cap over the end of the wheel hub/axle shaft will be destroyed during re-
moval, unless the puller used in the workshop is available.

® Gearbox oil will drip on the floor after removal of the shaft. Take care !
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— v
ting the differences between the L.H.
and R.H. shaft:

® Apply the handbrake and chock
the rear wheels. Slacken the
wheel nuts, jack up the front end
of the vehicle and remove the
wheel.

Remove the hub grease cap by
tapping with a small chisel into the
gap around the cap. With a little
luck the cap may come off without
damage.

Refit the wheel and lower the ve-

hicle to the ground. Locate and re- Fig. 4.2. The named parts must be removed when
move the peening of the nut and removing the R.H. drive shaft. The numbors &re re.
slacken it with a suitable socket ferred to in the text.

and a large extension bar.

Jack up the front wheel on the side to be worked on once more and remove
the wheel. The steering knuckle must be able to hang down under its own
weight, i.e. chassis stands must be placed underneath the body. Fully unscrew
the drive shaft nut.

Remove the gearbox oil drain plug and allow approx. 2 pints of oil to drain into
a clean container. Alternatively drain the gearbox completely.

Remove the two bolts securing the suspension ball joints (3) in Fig. 4.2 to the
bottom of the steering knuckle and the bolts (1) securing the steering lever.
Push the complete steering knuckle (2) towards the outside aqnd push the sus-
pension arm (4) downwards until the ball joint is free of the steering knuckle.
Pull the steering knuckle to the outside as far as it will go until the drive shaft
is free of the steering knuckle. Push the shaft to one side.

Removal of a R.H. Drive Shaft

The removal of the drive shaft depends largely on the vehicle model and the type
of attachment. On some models the shaft can simply be removed from the trans-
mission. In most cases the shaft is, however, removed as follows:

® Refer to Fig. 4.3 and slacken the
nuts (1) and swing down the at-
tachments (4) by half a turn to di-
sengage the outer cage. Remove
the three bolts securing the sup-
port bearing (2) to the cylinder
block and take out the shaft.

Removal of a L.H. Shaft

The small chisel mentioned on the
previous page is now required. Take
care when the given instructions are
followed in order to avoid damage to
the gearbox or drive shaft joint.

- ® |Insert the chisel as shown in Fig.
Fig. 43 — Drive shaft removal — See text. 4.4 between the CV joint housing
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and one of the bolts of the dif-
ferential housing. Check that
the chisel is correctly applied
and hit the chisel in the direc-
tion of the arrow (1) with a
hammer. After the chisel is
wedged, hit against it sideways
in the direction of arrow (2), un-
til the shaft is free of the trans-
mission.

® Grip the suspension arm as
shown in Fig. 4.5. Pull the arm
downwards, at the same time
pushing the wheel towards the
outside until the shaft is com-
pletely free.

3 . Fig. 44. — Removal of the L.H. drive shaft. Refer to
The installation of the drive shafts tefg,
is carried out as follows:

® When fitting the L.H. shaft refer
to Fig 44 and check that the
"0" sealing ring (7) is fitted
and secured with the circlip (6).
It must be assured that the
circlip is fully engaged into the
groove in the differential side
gear.

® When fitting the R.H. drive
shaft insert the drive shaft at
(2) into the support bearing
(Fig. 44). At the protruding end
of the shaft fit the dust seal (5),
the circlip (6) and the ""O" sea-
ling ring (7). Fig. 45. — Pull the suspension arm downwards the

@ Fitg the bearing race (3), slight- push the wheel outwards to remove the L.H. drive shaft.
ly greased, into the support be-
aring (2).

® Swing the tie rod (4) by half a turn so that they grip the outer track and tighten
the self-locking nuts (1) to a torque reading of 1.0 kgm (7.2 t.Ib.).

In case of both shafts:

® Coat the area of the running face for the dust seal with grease and insert the
drive shaft through the wheel hub.

® Lift up the suspension arm until the ball joint can be connected. Fit the bolts
and secure the ball joint. Also refit the steering lever to the steering knuckle.

® Lower the vehicle to the ground and tighten the axle shaft nut(s) to 50 kgm (360
ft.Ib). The shaft threads must be smeared with “Loctite” After the nut has been
tightened, use a small punch and peen the nut shoulder into the shaft at two
opposite points.

® Check that the wheel nuts have been tightened before driving the vehicle and
fill the transmission with oil.
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41. Drive Shaft Repairs

Drive shaft repairs are always difficult. If the CV joint is worn or if the rubber gaiter
is torn we recommend to take the drive shaft to a workshop and have it overhauled
or fit a new drive shaft. if dirt has entered through a torn rubber gaiter it will have
entered the CV joint, requiring the dismantling and greasing of the latter. Note that
drive shafts have been changed during production of the models.

4.2, Replacing the Support Bearing

The support bearing is pressed over the R.H. drive shaft and a puller with long
arms is required to remove the bearing. A piece of tube of 36 mm diameter and
450 mm length is used to press the new bearing over the shaft. We must stress
that the rubber gaiter and the CV joint must be removed from the shaft in order to
pull off the support bearing, i.e. we advise you to take the shaft to your dealer to
have the bearing replaced if it has worn or is damaged.

5. FRONT AXLE AND SUSPENSION
5.0. Technical Data

TP creimsnins = 5 sen miwrindiidsin: 5 & =  miaibiind & 5 Bribssors Independent suspension with McPherson
spring struts, integral shock absorbers, coil
springs, lower suspension arms and reaction

strut bars
Spring Data (Citroén models given)
Wire Diameter:
Long wheel base, models 1000 - 1500: . . .. ... 168 mm (16.3 mm from model year 1991)
Mode) 1800; : : : s s o5 5 5 s & 55 » mssienios 168 mm (163 mm from model year 1991)
WD QWD cnis s s o5 smims 54 a@mie § 5455 3 s 0is s 5§ BEmne § 95 BRERES 4 8 16.8 mm
Free Length;
Long wheelbase, models 1000 -1500: ....................coivinennnnnnn 383 mm
MOON 18003 5i5i0is = 5 » sssimeime.d s § 5 SIS & & § & BIIEINE & ¥ 5 W DS 6.6.8 FEOEEE o 373 mm
BN s o 5 6 5 spsiodes 5§ 5 GOFEISIE & § 4 B BRNGEISEIE § § 4 § STNAIN 5 & § WIRAIENS & L8 W0 389 mm

Fig. 5.1 shows a sectional view of one side of the front suspension, also giving the
tightening torques of the individual elements. The reactions strut fitted between the
lower suspension arm and a mounting bracket on the chassis (body) is secured
with nuts on one end. Shims under the nuts are used to adjust the caster angle of
the front wheel. Other things to note is the rating of the front springs, shock absor-
bers and the diameter of the wheel bearings. Only replace in accordance with the
model and the chassis number.

5.1. Front Spring Struts
5.1.0. REMOVAL

The coil spring must be compressed with a suitable spring compressor before a
spring strut can be dismantled. The wheel can eithe remain on the vehicle or is
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Fig. 5.1. — Sectional view of a front suspension strut,

1 Coil spring 10 Wheel bearing adjusting shims
2 Spring strut 11 Nut, 100 kgm

3 Bolts, 12.5 kgm 12 Bolt, 1.5 kgm

4 Rubber mounting 13 Drive shaft nut, 50 kgm

5 Bolt, 50 kgm 14 Wheel bolt, 18 kgm

6 Bolt, 90 kgm 15 Wheel bearing (note diameter)
7 Bolt, 2.5 kgm 16 Drive shaft

8 Nut, 14 kgm 17 Brake disc

9 Bolt, 50 kgm 18 Steering lever

removed. You have have more Space to operate when the wheel is removed.

® Apply the handbrake, place chocks underneath t
wheel nuts, place the the front end of the vehicle on chassis stands and remo-
ve the wheel. Place the jack loosely underneath the front suspension.

® In the inside of the vehicle remove the three nuts securing the nuts securing
92
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~ the upper spring strut beériﬁg to T
the body panel.

® Refer to Fig. 5.2 and remove the
four bolts shown with the arrows.

® Slowly lower the jack until the
upper end of the spring strut di-
sengages from the body panel
and release the strut from the
steering knuckle. Withdraw the
complete strut towards the rear.
Under no circumstances remove
the nut in the centre of the
spring strut, as it would “‘explo-
de’. If the spring strut is to be

dismanﬂed' you can s|acken the Fig. 52.— RBH'IWB the bolts shown by the arrows o
nut, but re-tighten it again before emMove the spring strut R e mosiing e
the strut is rem {. The stee- spension arm, steering knuckle, etc. remain in the su-

ring knuckle and suspension
arm remain in the vehicle.

spension when the strut is removed.

51.2. DISMANTLING

Only the coil spring, the complete
spring strut, the spring strut bearing
and the sundry parts can be repla-
ced. The spring strut cannot be dis-
mantled. Never try to dismantle a
spring strut without compressing the
spring first. Fig. 53 shows a compres-
sor as used in the workshop. A simi-
lar tool, available from tool hire
companies for example, is suitable as
long as the hooks can be replaced
over 3 or 4 coils.

Fig. 53 — A suitable spring compressor to dismant- ® Clamp the spring strut into a vice

le a spring strut. Anything similar is suitable.

and fit the spring compressor. Fig.
5.4 shows the use of the compres-

sor shown in Fig. 53. Make absolutely sure that the coils are securely retained

in the compressor. Tighten the spring compressor until the spring can be rota-
ted freely between the spring seats.

Insert an Allenkey into the end of the piston rod as shown in Fig. 55 and

slacken the piston rod nut, using a flat or ring spanner of suitable size. Fully un-
screw the nut and remove the upper cup, the needle thrust bearing and the
stop from the upper end of the spring strut. Remove the rubber rebound stop
from the end of the piston rod and the strut from the compressed spring.
The rebound stop, the rubber protector and the washer, the needle thrust bearing,
the seal, a second needle thrust bearing und the spring strut bearing must be re-
placed if no longer in good condition. If a spring strut is dismantled to replace a
spring it is always adviseable to replace the items 3, 4, 5 and 6 in Fig. 56. Take ca-
re not to damage the smooth surface of the piston rod when the spring strut is sto-

red for later assembly.
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absorber can be
checked for correct operation by
clamping the spring strut in
upright position into a vice. Screw
the nut back onto the piston rod
and grip the nut with a pair of
pliers. Move the piston rod up and
down. The piston rod should move
with even resistance. Any “‘dead

play” indicates a faulty shock ab-
sorber.

513 ASSEMBLY

Before assembly of the spring

strut prepare the upper sring strut
bearing.

® Place the upper spring cup on-
to its edge (upright position)
and, using a small chisel or a
screwdriver and knock the
needle thrust bearing (6) in Fig.
5.6 out of the cup (7). Now pla-
ce the spring cup with the
smaller end onto a flat surface
and drive out the bronze bush
(3). A socket of suitable diame-
ter is suitable for this operation.

@ Clean the inside of the locating
bore and drive a new bronze
bush in position from the same
side (use the socket).

® Push the new needle thrust be-
aring (6) into the spring cup, as

Fig. 54. — The spring compressor (1) can be clamped
into a vice. The claws (2) are placed around the coils of
the spring.

Fig. 55. — Slackening of the nut (1) at the end of the pi-
ston rod.

shown in Fig. 57. If the bea-
ring is difficult to fit in the
manner shown, carefuily
use a rubber or plastic mal-
let to tap it in.

® Insert the rebound rubber
(1) into the inside of the
spring cup and fit the seal
(5) in a similar manner as
shown in Fig. 5.7. Lubricate

Fig. 56. — The

parts on the upper end of a spring strut.

ltems 3, 4, 5 and 6 must be replaced when a spring strut
has been dismantled.

the sealing ring and place
the needle thrust bearing
locating washer (3) and

then the strut bearing (7)
1 Rebound rubber 5 Seal !

2 Spring cup 6 Needle thrust bearing over the assembled parts.
3 Bronze bush

4 Needie thrust bearing
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7 Upper spring bearing

Clamp the spring strut in
upright position into a vice




and pull the piston rod out of
the spring strut as far as it will
go. Fit the compressed spring
over the spring strut and, ega-
ging the lower coil with its stop.
Place the spacer over the end
of the spring and the assem-
bled strut bearing over the
spring strut.

® Fit a washer and a new self-
locking nut to the end of the pi-
ston rod and tighten the nut to
70 kgm (505 ft.Ib.). The piston
rod must be held against rota-
tion as shown in Fig. 55 until it
is possible to apply a socket Fig 57 _ Fitting the needle thrust bearing (1) into the
with torque wrench to the nut. upper spring cup.
The latter should be tight
enough to keep the piston rod in position.

® Slowly reiease the spring compressor, at the same time checking that the
spring coils enter their locations at top and bottom.

514. INSTALLATION

The installation of the spring strut is a reversal of the removal procedure. Note the
following points:

® Insert the spring strut with the studs into the holes and fit the three nuts without
tightening them. Always use new self-locking nuts.

® Lift the complete front suspension with the jack and fit the screw in the four
bolts shown in Fig. 5.2. Tighten the bolts evenly alround to 12.5 kgm (90 ft.Ib.).

@ Tighten the three nuts securing the upper spring strut bearing to 15 kgm (11
ft.Ib.).

® Lower the vehicle to the ground and tighten the wheel bolts to 18 kgm (130
ft.lb.).

5.2. Removal and installation of a Front Suspension Unit
on one Side

The following instructions must be followed when the complete steering knuckle to-
gether with the drive shaft is to be removed. It should be noted that the inner
mounting of the suspension arm must be tightened when the weight of the vehicle
is resting on its wheels. This will pre-tension the rubber mountings to their correct
operating position.

Attention: The hub grease cap is normally removed with a puller to be suitable
for re-fitting. A damaged cap must be replaced.

® Slacken the wheel bolts and remove the hub grease cap with a strong screw-
driver or a small chisel. It may be easier to remove the wheel as you will be ab-
le to insert the chisel straight into the gap. In this case slacken the drive shaft
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® After slackening the drive shaft nut, place the front end of the vehicles on chas-
sis stands and remove the wheel (as may be the case).

The front suspension will now look as shown in Fig. 58. The remaining operations

are

carried out by referring to this illustration.
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Fig. 58. — View of the front suspension on one side with the wheel removed.

1 Brake hoses 6 Drive shaft

2 Steering lever bolts 7 Suspension ball joint
3 Reaction strut bar nut, 10kgm 8 Suspension arm

4 Suspension arm bolts 9 Brake caliper

5 Reaction strut

Separate the connection between the brake hoses (1) and the metal pipes on
the chassis. Plug the open ends of hoses/pipes in suitable manner. Sticky tape
is useful for this job.

Remove the bolts (2) securing the steering lever and remove the lever. The
track rod can remain on the lever.

Remove the nut (3) at the end of the reaction strut bar. Remove the washers,
but keep them in the order of removal.

Remove the bolts (4) of the suspension arm mounting at the inside (do not re-
move the fulcrum pin).

In the engine compartment remove the three nuts securing the upper sring
strut bearing. Support the suspension assembly from below as it will drop as
soon as the last nut has been removed.

Withdraw the steering knuckle towards the outside, guiding the drive shaft and
the reaction strut accordingly. If the drive shaft is to be removed, follow the in-
structions in Section 4.1 for the side in question. Otherwise withdraw the stee-
ring knuckle from the end of the drive shaft. Retain the drive shaft with a piece
of wire as horizontally as possible.




Install the removed assembly as follows:

® Insert the sporing strut from below, at the same time guiding the three studs in-
to the upper spring strut mounting. Fit the nuts and tighten them to 15 kgm (11
ft.1b.).

® Swing the steering knuckle towards the outside and guide the drive shaft
through the steering knuckle and the wheel hub.

® Fit the suspension arm mounting bracket, insert the bolts and tighten them to
50 kgm (36 ft.Ib.).

® Insert the reaction strut into the chassis bracket (make sure the parts on the
strut are fitted in correct order), fit the washer and screw on the nut. Tighten the
nut (3) in Fig. 58 to a torque of 100 kgm (72 ft.Ib.).

® Refit the steering lever to the steering knuckle. The bolts are tightened to 125
kgm (90 ft.Ib.).

® Re-connect the brake pipes to the brake hoses. Bleed the brake system as
described in Section “Brakes".

® Refit the wheel and lower the vehicle to the ground.

® Coat the drive shaft threads with “Loctite” and tighten the nut to 500 kgm (360
ft.Ib.). You will obviously need a torque wrench of the necessary strength.

® Finally tighten the wheel bolts to a torque reading of 18.0 kgm (130 ft.Ib.).

53. Dismantling and Aseembling a Front Axle Unit

After the front axle unit has been removed in the described manner you will be ab-

le to dismantle it to replace individual parts. All tightening torques are given in Fig.

51.

® |f the suspension arm is to be removed together with the suspension ball joint,
remove the bolts from the bottom of the steering knuckle. Otherwise remove
the ball joint nut from the bottom of the steering knuckle and separate the joint
stud with a suitable puller.

® Remove the reaction strut from the suspension arm. Keep the mounting parts
with the strut, as the inserted shims will be required to obtain the correct castor.
Depending on the model year, are up to three shims can be fitted.

® Unscrew the suspension arm from the mounting bracket. If a new suspension
arm is fitted, tighten the bolt (6) in Fig. 5.1 to 90 kgm (65 ft.Ib.) when the wheels
are resting on the ground. Note that suspension arms are not the same for all
models. Differences will be found in the diameter of the mounting bush.

5.4. Steering Knuckle and Wheel Bearings

The replacement of the wheel bearings is not a straighi-forward operation, as a
dioal gauge with a suitable holder are required to adjust the wheel bearing clea-

rance. Required are also a puller and press mandrels, which can, however, be
substituted by make-shift or conventional tools.

The steering knuckle must be removed, i.e. either the spring strut or the complete

front axle unit must be removed as already described. A wheel bearing can then
be removed as follows:

® Remove the wheel hub from the steering knuckle. Alternative methods are avai-
lable. Either you place the steering knuckle under a press and remove the hub
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from the rear, using a suitable press
mandrel or you use a puller, as
shown in Fig. 59 and push out the
wheel hub. The pressure of the cen-
tre spindle must be applied to the
outer diameter of the hub, i.e. a sui-
table place must be placed over the
hub before the puller is applied. The
spindle can can then be tightened.

® Place the steering knuckle over a vi-
ce and drive the two bearings (V4]
and (5) in Fig. 5.10 out of the knuck-
le. The two grease seals (1) and (6)

will come away together with the
bearins.

® Remove the two outer bearing races
from opposite sides of the steering
knuckle. Collect the bearing spacer
and the adjusting shims.

Thoroughly clean all parts and check .
them systematically for wear. Grease Fig. 59. — A wheel hub can be removed with a
seals must always be replaced, once

puller (1). Place thrust washer (2) over the whesl
removed. Discolourated bearings are

hub tace. The spindle (3) is tightened to push out
also due for replacement. the hub.

g
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The wheel bearings are refit-
ted in the following manner.
The description is based on
the use of the special tools,
but suitable alternative tools

A can be used as applicable.
\| Fig. 5.11 shows the press
i| mandrels used to draw the
2 4

bearings into the steering
knuckle.

® Make sure that the inside of
the steering knuckle is cle-
an and drive the outer bea-
ring races from opposide
Fig. 5.10. — The component paris of a dismantled steering sides into the steering
knuckle. knuckle with the cone face
1 Inner grease seal 5 Outer grease seal towards the outside. Take
2 Inner wheel bearing

er v [ 6 Outer grease seal care not to damage the be-
3 Adjusting shims 7 Steering knuckle aring running surface.

4 Bearing spacer

The bearing clearance (play) must now be adjusted. The work must be carried out
with great care, as badly adjusted wheel bearings will soon lead to failure. The be-
aring clearance must be adjusted to 0,025 - 0.10 mm and must be measured with
a dial gauge.

® Clean the inside of the fitted outer bearing race, grease the bearing (6) in Fig.
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Fig. 5.11. — Detlails for the assembly of the steering knuckle and the wheel bearings, using the spe-

cial tools.

1 Nut

2 Outer wheel bearing

3 Outer bearing race, outside
4 Bearing spacer

5 Outer bearing race, inside
6 Inner wheel bearing

5.10 and tap the bearing in position.

® Insert the bearing spacer (4) from the
outside into the steering knuckle, with
a shim (7) on either side. The guide
(8) will ensure that the parts are kept
in the centre. Otherwise bring the
knuckle in an upright position and
place the parts in the centre of the
bore.

® Grease the inner wheel bearing (2)
and insert it into the other side. The
two thrust pieces (11) and (10) are now
inserted as shown. Fit a long bolt (9)
through the bearing assembly and fit
the nut (1) to the end. Tighten the bolt
to 1.0 kgm (7.2 ft.Ib.).

® Apply a ring spanner to the nut and
rotate the wheel bearings a few times
to settle them in position.

Note If the special tools cannot be obtai-
ned, use a long bolt. Suitable sockets
can be used in place of items (8) and
(11). Large washers and a nut complete
the make-shift arrangement.

7 Adjusting shims
8 Thrust piece
9 Assembly bolt
10 Thrust piece
11 Thrust piece

Fig. 512. — Checking the wheel bearing clea-
rance. Place the stylus of the dial gauge (3) ont
the end of the bolt (1). Moving the bolt up and
down will indicate the clearance of the dial gau-
ge. The dial gauge holder (2) is attached to the
steering knuckle.

The pre-load of the wheel bearings must now be adjusted. Again the description
Is based on the special tools, but a suitable dial gauge, arranged as shown in Fig.

5.12, will do.
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Clamp the steering knuckle into a vi-
ce as shown in Fig. 5.12, attach the
dial gauge holder and place the sty-
lus onto the end of the bolt as shown
in the illustration. Set the dial gauge e
to *“Zero".

® Girip the end of the bolt (1) and move

it to and fro, at the same time obser-

ving the dial gauge reading. The indi-
cation should be between 0025 and

0.10 mm.

® |f the clearance is not within the Ii-
mits, shims (7) in Fig. 510 must be in-
crease or descrased in their
thickness. Shims are availabe in diffe-
rent sizes.

® Remove the used toolshand take out
the wheel bearings, if shims must be L - -
replaced. :r,\guc S;a — Final assembly of a steering

® Grease the bearing (5) in Fig. 5.10 | Adjusting shim 3 Inner wheel bearing
and drive it into the steering knuckle. 2 Bearing spacer 4 Fitting tube
Fit the grease seal (6) into the stee-

ring knuckle until the outside is flash.

® Place the wheel hub with the flange onto the press table and drive the steering
knuckle and the inserted bearing over the hub, A piece of tube of suitable'dia-
meter must be used. The tube must be placed against the inner bearing race.
Drive the bearing fully over the hub.

® Place the selected shim, the bearing spacer and the second shim into the in-
side of the steering knuckle.
® Fit the well greased inner bearing race (2) into the steering knuckle, using a

suitable piece of tube and fit a new oil seal (1). A sectional view of the final as-
sembly stage is shown in Fig. 5.13.

5.5. Reaction Strut

The reaction sturt can be seen in Fig. 58 in fitted position. A reaction strut must,
for example, be removed if the castor requires adjustment, as the adjusting shims
at the rear of the strut may have to be replaced.

Remove a strut bar as follows:

® Remove the nut at the rear of the strut and withdraw the fitted parts.

® At the bottom of the suspension arm remove the nut securing the strut bar and

remove the strut from the suspension arm and the chassis bracket. Note the in-
stallation order of all parts.

Installation is a reversal of the removal procedure. Shims removed during removal
must be fitted to the original position. Tighten the strut to the specified torque. The-
re may be no need to check the castor adjustment, unless the bar, the rubber bus-
hes or the washers have been replaced.

If the front wheel geometry must be checked refer to the relevant section in the
next Chapter.
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5. STEERING

6.0. Technical Data
TYPBE e« o sisinm i 5 5 5 05056005 5 5.5 Bumsonane = = orn oresmesrere s o 5 o sosfordes Rack and pinion steering
Number of pinionteeth: . ........... .. .. ... ... .. 5
Number of rackteeth: ............................ ... ... 25
Steering Ratio:
Mechanical steering: ....................... .. .. ... i 252:1
Powerssteering: . ............................ ... oo 160: 1
Turning Circle between Kerb Stones:
Wheelbase 2315 mm: . ............. ... 465m
Wheelbase 2923 mm: ................................... ... 570 m

Fig. 8.1. — View of the fitted steering. The numbers refer to the tightening torques. The arrow points
in the direction of drive.

1 = 25kgm 4 = 55kgm

2 = 60 kgm 5 = 125 kgm

3 = 50 kgm
Power Steering:
Manufacturer: ....... ... ... ... . Saginaw T.C.
Capacityof reservoir:. . ...................................~ approx. 0.3 litres
Capacityof system: ...................... .. . ... . . . . . . . . . ... 1.1 litres
Typeoffluid: ... ... . ATF fluid

101




Delivery of steering pumpat 1500 rpm: .. ... ... 50 litres at 35 bar
Min. steering pressure: ..............
Max, steering pressure (steering in lock):

Diameter of crankshaft pulley: ................ ..
Diameter of steering pump PUHBY: . . vt eieiesiinaiecen oo 1300 mm
Steering Lock Angles:
Innerwheel: ... 38 - 41°
Outorwheel: ............... .00 00 0 e 32 - 35°
Front Wheel Alignment:
Camber angle (dependingonmodel):.................... ... ... . 1° 30" to 2° 30
Caster Angle:
SR IO 5 5 ol 45 0S5 o s £ 3 5 6 B S Otfo 1°
ROV Y VIO siiccicn s« 1oyt 1 3t o = o copmnt 5 st e L 0° 15'to 1° 15
JOHO0S s 55 5 bcsercme o 3 3 3SR 5 mmeern  » oot b 4 e B 0to 0° 30’
Toe-in:.................. 05 + 1.0 mm (0.02 to 004 in.)
King-pin inclination: ........ ..o 000 10 e = T mm 9° 30" to 11° 30’

6.1. Steering Unit
6.1.0. REMOVAL

® Place the front end of the vehicle on chassis stands and remove the front
wheels.

® Turn the steering into full
lock to one side and remo-
ve the nut securing und
track rod ball joint to the
steering lever. Use a suita-
ble puller, as shown in Fig.
6.2 and separate the ball
joint connection.

® Turn the steering into the
opposite lock and carry out
the same operations on the
other side.

® From the inside of the engi- S\
ne compartment remove S \““\\
the nut from the end of the
clamp bolt (Fig. 63). The - —
bolt secures the upper part Fig. 6.2. — Removal of a track rod ball joint.
of the steering column to

the steering column universal joint. To separate the connection grip the steering
wheel in pull it sharply upwards.

® Remove the screws securing the fllor cover underneath the pedal assembly
and remove the cover together with the rubber seal.

® In the now open fioor board you will see a second universal joint. Remove the
nut and the clamp bolt and remove the lower steering shaft together wuth the
cover and the rubber seal out of the vehicle.

® Remove the two mounting clamps for the steering unit from below the vehicle.
Onerclamp is situated at the position shown in Fig. 6.4. The second clamp is fit-
ted to the opposite side of the steering box.
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Remove th g i
deways out of the vehicle,
guiding the track rods as
necessary.

If the track rod ball joints are to
be replaced, slacken the lock-
nuts and unscrew the track rod
ends, counting the number of
turns and if apllicable half-turns
necessary to fully unscrew a
joint. Write the value down for
each side for later fitting of the
joint track rod end. If the new
joint(s) are fitted in the same
position they will set the track
rods to the correct length for
the adjustment of the toe-in.

6.1.1.  INSTALLATION

The installation is a reversal of

the removal, noting the follo-

wing points:

® Check the condition of the
steering rubber boots and

make sure the boot clamps
are tight.

® The securing bolts are tigh-
tened to 50 kgm (36 ft.Ib.).
® If new track rod ball joints
are to be fitted, screw them
onto the end of the rod(s).
After the end pieces have
been fitted, measure the di-

Fig. 63. — The arrow shows the ciamp bolt of the universal
joint between the upper and lower steering shaft,

Flg.&S.—Bebreﬁttingthesteeringseltheh’ackrodsloalengthd

322.0 mm (dimension "'X").

Fig. 6.4. — The steering is secured with mounting clamps
on both sides. A similar attachment is on the other side.

mension “x" in Fig.
6.5. Correct the posi-
tion of the end piece
of the dimension is
not exactly 3220
mm. Tighten the
locknut to 60 kgm
(435 ft.Ib.). Even if
only one track rod
end has been repla-
ced or has been un-
screwed, set the rod

to the specified dimension before the track rod is connected.
® Clean the ball joint stud(s) of oil or grease and connect with the steering le-

ver(s). Tighten the nut(s) to 5.5 kgm (40 ft.Ib.).

® Set the steering to the central position. To do this, undo the steering gaiter on
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the L.H. side and pull it
away from the steering box.
Now turn the steering pi-
nion until dimension “X"* in
Fig. 66 is exactly 760 mm.
Use a ruler to measure.
Without moving the steering
rack, re-attach the steering
gaiter,

® Set the steering wheel to
the centre position and re-
connect the two steering
universal joints. This must
be carried out without rota-
ting the steering wheel or
the steering pinion. Tighten
the clamp bolts with 25 Fig. 66 — Turn the steering pinion until the end of the Sioe.
kgm (18 ft.b.). ring rack protrudes by 76.0 mm (dimension *“X"). The rub-
® Check the toe-in setting of ber gaiter must be removed to measure.
the front wheels as descri-
bed in Section 65.

6.1.2. STEERING REPAIRS

The steering should not be dismantled. In case of wear or damage fit a new stee-
ring or try to obtain an exchange steering. Steerings with excessive play (play is
noticed if the steering whel is turned from left to right or visa versa and before the
wheels respond) can, however, be adjusted. For safety reasons, however, we re-
commend to take the removed steering to your dealer where it can be checked
and if necessary adjusted professionally.

The rubber gaiters can be replaced after disconnecting the track rods. You will ha-
Ve 1o assess how long the gaiter is damaged, as dirt may have entered the stee-
ring housing/rack. Before fitting a new gaiter, turn the steering wheel to full lock
and clean off all old grease as good as possible. Then re-grease the steering rack
and fit the gaiter.

The replacement of the track rod ball joints is covered during the removal and in-
stallation of the steering unit.

6.2. Steering Centre Position

The steering must be in the centre position during checks and adjustments of the
toe-in or other operations. Proceed as follows:

® Turn the steering wheel fully into one lock and attach a piece of sticky tape at
the top of the steering wheel rim. Mark a line with a pencil into the tape.

® Turn the steering wheel into the opposite lock, counting the exact number of ro-
tations.

® Divide the counted turns by 2 and turn the steering wheel towards the centre,
The steering wheel must be in the centre position. If this is not the case, adjust

the track rod on the side in question to set the wheel to the centre position.
Check the position of the steering wheel and re-set it if necessary.
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6.3. placing the Steering Shaft

The steering shaft can be replaced without removing the complete steering. First
disconnect the steering shaft universal joint (see Fig. 6.3) by removing the clamp
bolt and pulling the steering wheel upwards until the joint has disengaged.
Disconnect the lower universal joint from the steering pinion. To do this, remove
the cover undemneath the pedal assembly to gain access to the clamp bolt. With-
draw the shaft upwards to disengage it.

The installation is a reversal of the removal procedure. To set the steering rack to
the centre position, remove the steering gaiter (rubber boot) on the L.H. side and
pull it back. Turn the steering pinion until the rack protrudes by exactly 760 mm (di-
mension “X" in Fig. 6.6). Refit the gaiter and secure it.

Tighten the two clamp bolts at top and bottom to 2.5 kgm (18 ft.Ib.). Maks sure the
rubber seal is fitted correctly under the floor panel cover.

6.4. Replacing a Track Rod

It is possible to replace a track rod when the steering is fitted, but it may be far ea-
sier to carry out the work when the steering is removed. This concerns mainly the

locking of the new ball joint housing to the steering rack, as the access is rather
difficult.

If the complete track rod is to be replaced replace it together with the ball joint

housing as the old housing may have been damaged by peening the housing to
the steering rack.

@ Femove the rubber gaiter from the track rod and the side of the rack housing.
Cut the old clamp band. On the other side roll back the two rubber rings secu-
ring the gaiter to the track rod. Move the gaiter towards the outside of the track
rod.

® Clamp the steering box into
a vice (soft-metal jaws) and
unscrew the ball joint hou-
sing. Workshops use a spe-
cial wrench, but a pair of
pliers or grips can be used.
The round-shaped ball joint
housing is fairly tight and
more than one attempt may
be required. Definitely repla-
ce the ball joint housing if
removed in the described
manner.

® Unscrew the track rod and

clamp it into a vice. Slacken : e
the track rod and unscrew Fig. 6.?. — The track rod ball joint housing is secured as

the track rod end piece,
counting the numbers of turns required to remove it.

® Screw the new track rod with the new ball joint housing to the rack and tighten
it as much as possible with the grips.

® Secure the ball joint housing to the steering rack. The rack housing is clamped
into a vice and the lug on the ball joint housing is peened into the groove of the
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rack as shown in Fig. 6.7. Take care not to split the metal,

® Grease the steering rack and refit the rubber gaiter.

® Fit the track rod ball joint the same number of turns and measure the length of
the track rod as shown in Fig. 65. Make the necessary corrections.

® Tighten the locknut to 60 kgm (435 tt.b.). This may, however, be carried out af-
ter the toe-in of the front wheels has been checked and adjusted.

65. Front Wheel Geometry

The front wheel geometry must be checked when the engine has its kerb weight,
i.e. unladen with coolant, oi and fuel.

65.0. Caster Angle

The caster angle can be adjusted by placing washers of 25 mm thickness at the
position shown in Fig. 68 on the inside of the reaction strut rod mounting on the
chassis. Between 1 and 3 was-

hers are used. It should be no-
ted that the caster angle has
been changed over the years.
Some values are given in Sec-
tion 6.0, but we recommend to
obtain the latest values from your
workshop.

The castor angle can be measu-
red with conventional equipment,
but an optical measurement by a
specialist is prefered. If the obtai-
ned values are outside the limits
check the front suspension for
distortion or better still have it
checked professionally before
you start fitting or removing addi-
tional shims. Fig. 68 — hl 03 shimssh of 25 mn;';n thickness can be in-
Note the following tightening tor- serted at the position shown by the arrow in order to ad-
ques if you carry out the work Iust the castor angle of the front wheels.

yourself: Tighten the rear nut of the reaction strut to 14.0 kgm (101 ft.lb.) and the

front nut to 100 kgm (7.2 ft.Ib). The removal and installation of the reaction strut is
described in Section 5.5 (Page 122).

65.1. Camber Angle

The camber should be checked optically. If a mechanical camber gauge is used,
follow the instructions of the manucturer. The difference between the two sides
must not exceed 30'. The camber cannot be adjusted. Incorrect values are mainly
due to distortion in the front suspension.

55.2. Toe-in Adjustment
The front wheel toe-in can be measured with a mechanical tracking gauge. The
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toe-in is set to 05 + 1.0 mm, i.e. the front wheels have toe-in. Me

6 g
asure as follows:

50

Check the tyre pressures and correct as necessary.

Place the vehicle on level ground and turn the front wheels into the straight-
ahead position.

Place the tracking gauge with the pins against the wheel rims (level of wheel
h;.lbs) and set the gauge to “'Zero". Mark the contact points with chalk or a spot
of paint.

Push the vehicle forward by half a turn of the wheels, i.e. the marked spot must
now be at the rear, again level with the wheel hubs.

Push the tracking gauge underneath the vehicle and place one pin against the
marked spot. The pin on the other side will most probably not reach the rim.
Unlock the moveable pin and pull it towards the outside until it can be placed
against the rim. Lock the pin in position.

Remove the tracking gauge and read off the measurement. The indication
should be 05 mm higher or within the tolerance of 1.0 mm more or less.

If an adjustment is necessasry, slacken the locknuts at the inside of the two
track rod ball joints und turn the track rods by the same amount on both sides.
Note that there must be a gap of at least 20 mm (0.08 in.) between the track
rod ball joint and the locknut face. Make sure that the rubber gaiters cannot

twist when the rods are turned. Slacken and re-tighten the gaiter clamp bands
if necessary.

Finally tighten the two locknuts to 60 kgm (435 ft.Ib.). The track rods must be
held against rotation.

6.6. Power-Assisted Steering
6.6.0. REMOVAL AND INSTALLATION

Disconnect the battery.

From the inside of the passenger compartment remove the cover for the stee-
ring universal joint and lift it up.

® Remove the clamp bolt and
the nut securing the universal
joint as shown in Fig. 63. The
clamp bolt is driven out and
the steering shaft pulled up-
wards until the joint if free of
the steering pinion. Secure the
shaft with a piece of wire in
this position to have it out of
the way.

® Remove the union nut imme-
diately behind the steering pi-
nion. The nut connects the
fluid return pipe.

= - ® Jack up the front end of the ve-
Fig. 69. — After slackening the nut and clamp bolt (1) hicle a':d place chassis stands
and removing the bolt, push the steering shatt in the di- h th The
rection of the arrow to disengage it from the steering pi- underneat e body.
nion. Tie the shatt to one side. wheels can be removed to cre-
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ate-“rkmg pace.

® Remove the fuel filler tube
from the crossmember and
the tank and withdraw it, as
shown in Fig. 6.10.

® Turn the steering into full
lock to one side and remo-
ve the nut securing und
track rod ball joint to the
steering lever. Use a suita-
ble puller, as shown in Fig.
6.2 and separate the ball
joint connection.

® Turn the steering into the
opposite lock and carry out -
the same operations on the Fig. 6.10. — Removal of the fusl filler tube.
other side.

® Unscrew the union nut (1)
from the rotary valve of the
steering box (Fig. 6.11) and
withdraw the pipe.

® Suspend the engine on a
hoist and remove the rear
engine mounting bolt.

® Remove the steering moun-
ting bolts on the L.H. and
R.H. side of the steering.
Push the R.H. front wheel
(if still fitted) to one side and
withdraw the steering.

The installation is a reversal of

- - - the removal procedure. After fil-
Fig. 8.11. — The union nut for the pressure pipe (1) can be ling the steering system (1.1 li-
found at the location shown. tres/2 pints) move the steering

wheel a few times to and fro,
with the engine switched off. This will bleed the steering system of air. Correct the
fluid level in the container if necessary. Dexron Il fluid, as used for automatic trans-
mission, also known as ATF, is used in the power steering.

7. REAR AXLE AND SUSPENSION

The rear suspension consists of two leaf springs, fitted in longitudinal direction to
the chassis. Each spring consists of two main leaves and two auxiliary leaves. It is
obvious that due to the different capcities of the various makes and models there
are differences in the carrying capcity of the springs. Whenever a spring is repla-
ced, quote the model and the chassis number.

Models with four-wheel drive have different springs.
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The springs are secured at the centre by two **U" bolts to the rear axle tube. A
spring pin with a detachable bracket secures each spring at the front. A spring
shackle arrangement with welded-in bolts and detachable shackles is used to at-

tach the springs at the rear. Spring pins and spring shackle pins are rubber-
mounted (silent-block mounting).

1 . 2
2 = =) o
3 = ? 5 >
4 b, oy i A pais

Fig. 7.1. — Side view of the rear suspension on one side in the case of two-wheel drive vehicles.
The shock absorber itentification can be found at (A).

1 "U" bolts nut, 8.0 kgm 4 Spring pin nut, 150 kgm
2 Shock absorber bolts, 50 kgm 5 Shock absorber
3 Spring shackle nuts, 12.0 kgm

Fig. 7.2. — Side view of the rear suspension on one side in the case of a foor-wheel drive vehicle.
The shock absorber identification can be found at "A".

1 "U" bolts nuts, 80 kgm 4 Spring bolt nut, 15.0 kgm

2 Shock absorber nuts, 50 kgm 5 Shock absorber

3 Spring shackle nuts, 12.0 kgm

Two-way acting telescopic shock absorbers complate the rear suspension, but ha-
ve different mounting arrangements at the lower mounting. In the case of vehicles
with two-wheel drive you will find the dampers secured above the leaf springs, in
the case of 4WD vehicles the mounting takes place below the leaf springs. The
mounting bolts are also governed by the type of mounting. Figs. 7.1 and 7.2 shows
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side views of the two rear suspensions used within the vehicle range. Note that
different shock absorbers are fitted to the various makes and models. You will find
an identification at A" in the two illustrations.

There also differences in the rear wheel bearings, again depending on the model
and capacity of the vehicle.

7.1, Removal and Installation of e Rear Spring

® Slacken the wheel bolts, jack up the rear end of the vehicle and place chassis

stands under the side of the body. Remove the wheel. The jack is required later
on to lower the axle.

® Follow the brake pipe and se-
parate it at the brake hose con-
nection. First unscrew the pipe
union nut and withdraw the pi-
pe. Suitable protect the pipe
end (wrap sticky tape around).
Drive the spring place out of
the hose bracket and withdraw
the hose. Again protect the
open hose end in suitable
manner.

® Place the jack underneath the
axle on the side where the
spring is to be removed.

® Slacken and remove the nuts
(1) in Fig. 7.3 from the ends of Fig. 7.3. — Attachment of a rear spring to the rear axle
the “U" bolts and carefully dri- tube. The nuts (1) are secured by lock plates. Always re-
ve the bolts out of position. To P'ace the latter.
prevent damage to the threads,
tap each side of the bolt alter-
natively until the “‘U" bolt
drops out. Remove the second
""U" bolt in the same manner.

® At the rear of the spring un-
screw the two nuts shown by
the arrows, at the front of the
spring remove the nut and the
spring pin. The nut is at the
inside.

® Unscrew the two spring shack-
le bracket. At the front unscrew
the bolts to free the bracket, at
the rear, i.e. near the spring

shackle mounting, remove the Fig. 74. — The arrows show the nuts securing the
four bracket mounting bolts. spring shackle plate (2) which is secured to the spring
® Lower the rear axle a few in- bracket (1) and the spring.
ches on the jack, drive out the spring pin at the front and remove the complete
mounting bracket.
® At the rear of the spring take off the spring shackle plate, drive out the two
mounting bolts and take off the bracket. The spring can drop during this ope-
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ration and the necessary care must be taken to keep it “‘balanced". The spring
can now be removed.

The installation of the rear spring is carried out as follows:

® Fit the rear mounting bracket to the spring. To do this, insert the spring shackle

pins from the rear, place the shackle plate in position and fit the nuts without
tightening them.

@ In a similar manner fit the front bracket to the spring, i.e. insert the spring pin
and fit the nut. Again tighten the nut finger-tight only.

® Locate the spring underneath
the frame and fit the rear
bracket with the spring shackle
mounting in position on the
chassis. The mounting bracket
must be centred. In Fig. 75
you can see two bores “a" and
“b". Two metal drifts are requi-
red to centre the holes in the
bracket with the holes on the
locating pad, but note: a drift
of 16 mm diameter must be
used for hole ““a", a drift of 12
mm diameter must be used for
hole “'b". After the bracket is in
the centred position, tighten T e

9. — 8 rear spring mountil rac mu

;';‘?l é).f)lt_s (t)cto. 50. kgm (36 cegntred before tigmenieng !t;he boltsn(g1). Bores "a" and

; b have different diameters.
® Fit the loosely attached front

spring bracket to the chassis and insert and tighten the bolts to 50 kgm (36
ft.Ib.).

@ Lift the axle on the Jack and guide the centre bolt of the spring into the hole of
the axle. Jack up further until the hole assembly is under tension.

@ Drive the "'U" bolts from below into the axle. If they won't fit with a slight tap,
check them for distortion. When both bolts are in position, fit the spring plate
aver the bolt ends and new lock plates. Screw on the nuts and tighten them

evenly to 80 kgm (58 ft.Ib.). Secure the lock plate tabs over the nuts after final
instailation.

® Guide the brake hose through the bracket and insert the spring plate. Drive the
plate in position. Screw the union nut into the hose end asnd tighten it without
allowing the brake hose to twist.

@ Refit the wheels and lower the vehicle to the ground.

® The rear suspension must now be weighted down to tighten the front and rear
of the spring with the correct load. Place enough weight into the rear of the ve-
hicle until the dimension “h" in Fig. 7.6, between the contact area “‘a" for the
rebound rubber (1) and the stop "“b" is exactly 107 mm. With the vehicle resting
on its wheels this will of course be rather difficult, compared to carrying out the
measurement when the vehicle is on a ramp.

® In the set position tighten the remaining spring mounting nuts. Tighten the nuts
on the spring shackle mounting to 12.0 kgm (865 ft.Ib.) and the nut securing
the front spring pin to 15.0 kgm (108 ft.Ib.).

® Remove the additional weights out of the vehicle and tighten the wheel nuts to
18.0 kgm (130 ft.Ib.). The brakes must be bled of air.
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Fig. 76. — The rebound rubber (1) is used to measure the height of the rear
axle when tightening the springs. Measure between points “'a" and "'b"",

7.2. Removal and Installation of the Rear Axle

® Slacken the wheel bolts, lift up the rear end of the vehicle and piace chassis

stands in position. The vehicle must be high enough to roll out the rear axle
with the wheels attached.

Follow the routing of the brake pipe and separate the connection between bra-
ke line and brake hose. First unscrew the union nut and pull out the pipe end.
Immediately protect the open end in suitable manner (sticky tape). Knock out
the spring plate and remove the hose fitting out of the metal bracket. Again pro-
tect the open hose end by closing it off. Fig. 7.7 shows the fitted hoss.

® Also referring to Fig. 7.7 dis-
connect the operating linka-
ge for the brake pressure
regulator (4) from the lever
(5) at the position shown.

® Unscrew the nut from the
end of the handbrake cable
at the equaliser lever con-
nection and disengage the
cable at all attachment
points.

® Place a mobile jack under-
neath the rear axle and lift
the axle until the shock ab-
sorbers are slightly com-
mrﬂr:gmnme shock Fig. 7.7. — The items shown must be disconnected during
gs at the removal of the rear axle.
top and the bottom and ta-

. 1 Brake hose 4 Operating linkage for
ke out the units. 2 Brake pipe brake £ ph suonalr
® Check that the axle is secu- 3 Spring plate 5 Operating lever
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rely supported on the
jack and remove the
bolts securing the
front spring mounting
bracket and the
spring shackle
mounting at the rear.
There is no need to
slacken and/or remo-
ve the spring pin or
the shackle pin nuts.

® Remove the exhaust
system where it is at-
taﬁhed near the rear
g)r(,l: s?t;l:. Apl':esr'; a':]vg)_ EL%CZI% na_ou.‘;trt‘i: gr?gr) spring mounting bracket (1) and the spring
ly remove the sec- ’

tions of the system near the
rear axle.

@ Slowly lower the rear axle
on the jack until the wheels
touch the ground. Withdraw
the axle towards the rear. it
is obvious that help is requi-
red, as the axle must be
held in position on the jack
until it is free of the chassis.

The installation of the rear ax-
le is made more easy when
the spring pin and the shack-
le pin nuts are slackened be-
fore the axle is lifted in
position.

Fig. 79. — The bolts (1) secure the front spring mounting o Roll the axle underneath

At ) o Sachands the vehicle and lift it in posi-
tion until the rear mounting bracket (1) in Fig. 78 is snug against the mounting
face on the.chassis. Fit the mounting bolts without tightening them fully.

e Centre the mounting bracket as described during the installation of the rear
springs, i.e. the bracket must be centred as shown in Fig. 75, utilising the cen-
tering bores "a"* and “b" and suitable drifts. Tighten the bolts to 5.0 kgm (36
ft.Ib.).

® Lift the axle further, as required until the front spring mounting bracket is
against the chassis. Fit the bolts (1) in Fig. 79 without tightening them fully.
Check that all bolts are situated in the centre of the elongated holes and then
tighten them to 5.0 kgm (36 ft.Ib.).

e Refit the shock absorbers without tightening the boits and nuts.

e Re-connect the brake hose to the brake pips, the linkages for the pressure re-
gulator and the handbrake cable. The handbrake must be adjusted as descri-
bed later on.

@ The rear suspension must now be loaded down as described during the instal-
lation of the rear springs. Refer to Page 133 and Fig. 76.
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® Tighten the spring shackle bolt nuts to 12.0 kgm (865 ft.Ib.) and the spring pin
nut to 150 kgm 108 ft.Ib.). The shock absorber mountings are tightened to 50
kgm (36 ft.Ib.) at both ends.

® Remove the weights out of the cargo room. Finally adjust the handbrake and
bleed the brake syste.

7.3. Shock Absorbers — Removal and Installation

® Place the rear of the vehicle on chassis stands and place the jack underneath
the centre of the rear axle. Lift the axle until the shock absorbers are compres-
sed, i.e. they are not longer under tension from the springs.

® Remowve the shock absorber mountings at the top and at the bottom. Fig. 710
shows how a shock absorber can be fitted, i.e. either directly next to the wheel
or further towards the centre.

Fig. 7.10. — Fitting arrangement of the shock absorbers. Bolts (1) have a diameter of 10 mm, bolts @
are 16 mm in diameter.

A shock absorber can be tested as follows: Clamp the unit in upright position into
a vice and slowly ""pump” it up and down. The resistance must be even through
the travel. “Dead” play indicates a faulty shock absorber. Make sure that the
shock absorber you obtain is the correct one for the vehicle in question, i.e. model
year, carrying capacity, etc.

The installation is a reversal of the removal procedure. Note that the shock absor-

ber bolts have different diameters (see Fig. 7.10). The tightening torque, however,
is the same (50 kgm/36 ft.Ib.).

74. Rear Hubs and Wheel Bearings

The rear wheel bearings must be adjusted after the brake drums have been fitted.
The workshop uses a special template to reset the wheel bearing nut by the cor-
rect amount to obtain the necessary bearing clearance (play). The following desc-
ription refers to the special tool, but by studying the illustrations you will see that
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the adjustment can be carried out
without the appliance, mainly if
you have some experience with
motor cars. A wheel hub is remo-
ved as follows:

® Slacken the wheel bolts, place
the rear of the vehicle on chas-
sis stands and unscrew the
wheel or the whesels.

® Unscrew the guide pin for the
whesel (1) and the screw (2) in
Fig. 7.11 and remove the brake
drum. The drum will be very
tight and you will need three
hsl‘g?e:(v 1th265 :;;ltt: 't,?t: ?f:‘ed ;?:eg_ Fig. 7.11. — Removal of a brake drum. Remove the gui-

them alternatively until the
drum can be taken off.

@ Remove the hub grease cap
with a small chisel. We must
warn you, that the cap could
be damaged.

® Find the peening of the wheel
bearing nut (2 places) and
knock it back. The wheel bea-
ring nut must now be slacke-
ned, but note: The nut on the
R.H. side has a left-hand
thread, the nut on the L.H. si-
de has a right-hand thread.
Unscrew the nut in the applica-
Fig. 7.12. — View of the fitted wheel hub. ble direction. To refresh your
1 Hub nut 2 Thrust washer Wheel hub memory: The nut with left-
hand thread is slackened in the
direction normally associated with the tightening of a nut or bolt. Remove the
wheel hub together with the wheel bearing. Fig. 7.12 shows what you will find
at this stage.

If the axle stump must be removed, remove the bolts (2) in Fig. 7.13. Depending on
the bolt diameter you will find lock plates (knock them back first) or not. The axle
stump (1) can now be removed. Quote the chassis number if a new axle stump is
purchased to make sure it is suitable for the bolt diameter of 12 or 14 mm.

@ From the inside of the wheel hub remove the wheel bearing. The outer whesel
bearing race is driven out of the wheel hub (only if the bearing is to be re-
placed).

® From the outside of the wheel hub remove the oil seal, take out the bearing
and drive out the wheel bearing outer race (only if the bearing is to be re-
placed).

e Thoroughly clean all bearing parts. If the bearing requires repiacement, dis-
mantle the wheel hub as described above.
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Fig. 7.13. — View of the brake back plate without brake drum. The axie stum

(1) is secured with four boits (2), but note the different diameter which can be
found.

Assemble and refit a wheel hub as follows:

® Fill the inside of the wheel hub with heat-resisting grease (wheel bearing
grease).

Drive the two outer wheel bearing races from opposite sides into the wheel
hub. Use a good drift to avoid damage.

® Insert the inner wheel bearing cage and fit a new oil seal.

® |f the axle stump has been removed, refit it with or without lock plates. Bolts
must always be replaced, but note that 12 mm bolts are fitted with lock plates

and tightered to 100 kgm (7.2 ft.Ib.), 14 mm bolts are fitted without lock plates
and tightened to 17.0 kgm (122 ft.Ib.)

® Slide the wheel hub over the axle stump and drive it in position, using a soft-
metal hammer or plastic mallet. Grease the outer bearing cage, insert it into the

wheel hub and place the washer in position. Fit a new wheel bearing nut
finger-tight.

® Fit the brake drum and tighten it in position by means of the guide pin and the
securing screw (see Fig. 7.11).

The wheel bearing must now be adjusted. Important is the bearing clearance of
0025 - 0.10 mm. The following description refers to the use of the special template.
Otherwise adjust the nut until a check with a dial gauge reveals the correct bea-
ring clearance. Remember that the R.H. side has a L.H. thread, i.e. the nut must

be turned into the opposite direction. Read the instructions below twice to make
sure “you are on the correct side".

® Tighten the wheel bearing nut to 2.0 kgm (145 ft.Ib.). Rotate the brake drum du-
ring the tightening process to settle whesl bearings into their races.

Completely slacken the nut and then re-tighten it to 0.7 kgm (5 ft.Ib.).

® Fit the adjusting gauge with the hexagonal opening over the wheel bearing nut

and tighten it to the brake drum as shown in Fig. 7.14. One of the wheel bolts
is used to fix the gauge. The bolt is not tightened tully.
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The side with the right-hand threa
now adjusted as follows:

@ Hold the gauge in position and move
the bolt (4) in Fig. 7.14 towards the
left, as shown by the arrow in Fig.
7.15. Apply the handbrake.

@ Slacken the wheel bearing nut by mo-
ving the gauge completely towards
the left, until the elongated hole of the
gauge is stopped by the bolt. This
operation can be seen in Fig. 7.16.
Tighten the bolt (4) in Fig. 7.14 in this
position to 1.0 kgm (7.2 ft.Ib.). If the
gauge is not used, you will see from
the illustration how far the nut is re-
leased.

® Secure the nut in this position at two
opposite points by peening the shoul-
der into the axle stump. If the gauge
is not used, apply a dial gaugse in sui-
table manner to the brake drum and
rest the stylus onto the axle stump.
Move the brake drum to and fro and
check that the indicated clearance is
between 0.025 - 0.10 mm. If this is the
case, secure the nut as described.

The side with the left-hand thread is ad-
justed as follows:

@ Hold the gauge in position and move
the bolt (4) in Fig. 7.14 and with it the
brake drum towards the right, i.e. not
as shown in Fig. 7.15, but to the other
side. Apply the handbrake.

® Slacken the nut by moving the gauge
to the opposite side shown in Fig.
7.16.

@ Peen the wheel bearing nut to secure
it. If the gauge is not used, follow the
instructions given above.

® Remove the gauge and release the
handbrake. Fit the hub grease cap
and the wheel and lower the vehicle
to the ground. Tighten the wheel
bolts.

7.5. Rear Drive Shafts
(Four-wheel Drive)

Note: Never remove both drive shafts at
the same time.

Fig. 7.14. — Fined gauge to adjust the wheel
bearing clearance.

1 Wheel bearing nut 4 Fitted wheel! bolt

2 Guide pin 5 Adjusting gauge

3 Brake drum screw

Fig. 7.15. — Move the wheel bolt in the direction
of the arrow (R.H. thread).

Fig. 7.16. — Slacken the nut (R.H. thread).
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wil neod an impact hammer (sids hamme, atached 1o the axie shat fange

to withdraw the shaft from the axle tube and the inside of the differential. The be-
aring on the shaft cannot be replaced with ordinary tools and we strongly recom-
mend to have a bearing replaced in a workshop. Remove a drive shaft as follows:

Slacken the wheel nuts, jack
up the rear end of the vehicle
and place chassis stands in
position. The rear wheels
should just be off the ground.
Remove the wheel. Underne-
ath you will see two guide pins
for the wheel which also act as
securing screws for the brake
drum. Unscrew the pins and
remove the brake drum.
Disconnect the end of the
handbrake cable from the lever
and drive the outer sleeve of
the cable out of the brake back
plate. Use a cylindical drift.
From the rear of the brake
back plate disconnect the bra-
ke pipe from the wheel cylinder
(union nut). Fig. 7.17. — The four bolts (arrows) secure the brake
Remove the four bolts shown back plate to the rear axle tube,

in Fig. 7.17. An Allen key will be required to remove the bolts. Remove the brake
back plate without contaminating the brake shoe linings with oily or greasy
fingers.

Attach the slide hammer to the axle shaft and pull out the shatt. If you are sure
that the vehicle is sitting solid on the chassis stands, you may try to refit the

wheel and try to remove the shaft by rocking and pulling on the wheel until the
shaft is released.

Before fitting the shaft clean the locating bore for the bearing and coat it with se-
aling compound.

Insert the shaft into the axle tube, turn it until the engagement takes place in-
side the differential and then push it fully in.

Refit the brake back plate. The bolts are tightened to 17.0 kgm (122 tt.Ib.).
Re-connect the handbrake cable and the brake pipe.
Refit the brake drum and secure with the two guide pins.

Bleed the brake system as described in Section “Brakes". Refit the wheel, lo-

wer the vehicle onto the ground and tighten the wheel bolts to 180 kgm (130
ft.Ib.).

Check the oil level in the rear axle and correct if necessary.

7.6. Rear Axle Oil — 4WD Vehicles

The checking of the oil level in the rear axle case and the replacing of the oil has

already been coverd in Section 3.. Page 110 should be referred to for further infor-
mation.
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7.7. Running Gear (Chassis) Tightening Torques
Steering
S100fiNg WhOBIIR: . ... s« suiws s s swsmn s s s s swmeess 55 5 os owsiwes 5.0 kgm (36 ft.Ib.)
SOOrNg WO CABBIS: ... ..« onwis it wummiss s smimememes s s s s 5.0 kgm (36 ft.Ib.)
Track rod ball jointsto steering lever: . ................. ..., 55 kgm (40 ft.Ib.
TACK TS 10 SM0ONING TACIC . . . srovios & s wiviisiin &« 5 5 b wsmnian 2 ¢ o ¥is 6.0 kgm (435 ft.Ib.
Track rod IOCKIRS: . coiciois s & & sioss & & 3 wmmnlo vo s s S Tavnte SR ob s P3 vt 6.0 kgm (435 ft.Ib.)
Universal joit clamp bolts: ............. ... ... 25 kgm (18 ft.Ib.7
Steering leverto steering knuckle: . ................... . .l 12.5 kgm (90 ft.Ib.)
Steering cOMA I DOAY: <o & 5 o swimins & & s sismmisims & § o » saeSition o4 4.0 kgm (30 ft.Ib.)
Power Steering:

Hydraulic connectionsto steering: ...................... 26 -33 kgm (19 - 24 ft.Ib.)

Hydraulic connections to steeringpump: ................c0iennn. 2.5 kgm (18 ft.Ib.)
Front Axie and Front Suspension
SPHNG SN A DOOV: : 1 visiniais 5 50mimn § 3.5 MHE 5 o & & b0 Ao o5 2.0 kgm (145 ft.lb.)
PiSton rod MU - :  coavmnn s 5 oo s 5 3 Beimn 6 8 4 5 & s SEEETENTES § § o8 70 kgm (505 ft.Ib.)
Steering leverto steering knuckle: . ......... ... ... .. Ll 12.5 kgm (90 ft.Ib.)
Reaction Strut (UPPErface): .. . .ccviiiciveniasrsessimossnmasnesss 25 kgm (18 ft.Ib.7
Reaction strut (nutatbottom): . . ............ ..o, 14.0 kgm (101 ft.Ib.)
Inside suspension arm attachment: ..................... ... .. ... 9.0 kgm (65 ft.Ib.)
Suspension arm mounting brackettobody: .. ............ ... ... 5.0 kgm (36 ft.Ib.)
Suspension ball JoINt PlaRe; - ««.. . « ssuiss s« svmamens so s sssmmspasisss 5.0 kgm (36 ft.Ib.)
Suspension ball joint to suspensionarm: . ...............cuuiann 10.0 kgm (72 ft.Ib.)
Brake diSC 10 UD:: icivie i 5 ¢ » suis 536 spmops 50 & 5 & WE@iEEEs § 5 § § & smene 1.0 kgm (7.2 ft.Ib.)
AXIOSNAR- DR . & o o wisinss & s oiema & o 5 SWAlE S o o § § G EEEHIHGS S 588 50.0 kgm (360 ft.Ib.)
Wheo! DOMS: i ;s 5 s wimmun s« + 5 6isarms 5 2 SEREEE & 5 & STREEEES £ 883 18.0 kgm (130 ft.Ib.)
Steering tightening forques: . .......... ... ..ottt See above
Brake tighteningtorques: . ...............ccoiiiniiiiiinan., See Section '‘Brakes”

Fig. 7.18. — View of the rear suspension. The numbers are referred to below.
Rear Suspension (see Fig. 7.18)

Upper shock absorber mounting (1): . ...........coieeennnnneenn 5.0 kgm (36 ft.Ib.
Lower shock absorber mounting (2): ..................... ....50 kgm (36 ft.Ib.
Spring “U” Do NS (3): .....cvcvniovvciinnencrenvsnnacnnassls 8.0 kgm (58 ft.Ib.
Spring shackle bolt nuts (4): . ..............coiiieiiueeennans 12.0 kgm (865 ft.Ib.

Spring shackle mountingbracket (5): . ...........oovienieann 5.0 kgm (36 ft.Ib.)
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Front springﬁbm-nul B). wvidons uivn

-15.0 kgm (108 f.Ib.)

Front spring mounting bracket bolts [ 50 kgm (36 ft.Ib.)
Axle Stump Nuts (8):

20mmthread: .............. ... . 10.5 kgm (755 f.Ib.)

2mmthread:................................ 0 170 kgm (1225 f.Ib.)
Not shown in Fig. 7.18:
Wheelbolts: ........... ... ... .. .. ... ... . ... ... 18.0 kgm (130 f.Ib.)
Brake backplate and axle stump to axle tube:

mmbolts: ... 100 kgm (72 ft.Ib.)

Mdmmbolts: .......... ... ... ... ... . .. 170 kgm (1225 ft.Ib.)

With four-wheel drive: ................ ... ... ... 170 kgm (1225 ft.lb.)

8. BRAKE SYSTEM

8.0. Short Description

All models covered in the manual have disc brakes at the front. The brakes are
made by Girling. Eazch front disc brake assembly has two pistons, supplied inde-
pendently by separate brake circuits. Sliding calipers are employed, i.e. the pres-
sure is applied to the pistons on one side and the complete brake caliper is moved

sideways on slide bolts to press the brake pad on the opposite side against the
brake disc.

Fig. 8.1. — Brake circuit diagram.

1 Front disc brakes 5 Master brake cylinder

2 Rear drum brakes 6 Handbrake lever

3 Brake pressure regulator 7 Handbrake cable equaliser bracket
4 Brake servo

The tandem master cylinder works on the dual-line principle. The rear circuit of the
cylinder supplies the upper piston of each front caliper and the rear brakes. The
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front circuit of the cylinder supplies the lower pistons of each caliper. Not all mo-
dels in the range covered have the same master cylinder, as the diameter has
been selected to be suitable for carrying capacity, version, etc. Fig. 8.1 shows how
the various components are connected with each other.

A brake servo unit is fitted, the vacuum being supplied by a separate vacuum
pump, driven by the engine. Not all pumps are of the same make. A brake pressu-
re regulator regulates the brake pressure to the rear wheels.

The handbrake operates the rear wheels. The rear whesls should be locked when
the handbrake lever is pulled 4 to 5 notches.

8.1. Technical Data
Type fitted:
Fromt brakes: .. .......civvevneeveeeecconnesansenas Girling sliding-type calipers
Rearbrakes: . .........vviininiininians Girling self-adjusting drum brakes
Front Brakes
Models 1000-1500 1800-Turbo
Brake disc diameter: ................. 2550 mm 2900 mm
Brake Disc Diameter:
TOMAYy 1984;. | . . ccvevvvios vumimmane 130 mm 160 mm
FromMay 1994: ................... 160 mm 160 mm
Min. Disc Diameter through Wear:
TOMay 19B4 ..civicvesesmmnmevons 11.8 mm 148 mm
FromMay 1984: .................... 135 mm 148 mm
Max.discrunout: ................... 0.15 mm 0.15 mm
Measuring point on discs (from edge): ... 20 mm 20 mm
Min. thickness of brake pad material: .... 20 mm 20 mm
Caliper Cylinder Diameter:
Upperpiston: ..............cocouun 380 mm 428 mm
Lowerpiston: ..................... 480 mm 480 mm
Number of pistons:  ................... 2 2
Brakingarea: ....................... 194.8 sq.cm. 2696 sq.cm.
Brake Pad Material:
ToJdan. 1985: ... Textar T 252 Galfer 3100
FromdJan. 1985 ................... Energit 394 to Jan. 87
Galfer 3100 from Jan. 87
Rear Brakes
1000/1500/Turbo 1800
Manufacturer: ..............covueunnnn Girling Girling
Drumdiameter: ..................... 2540 mm 2540 mm
Max. drum diameter: 2548 mm 2548 mm
Max. diameter throughwear. ........... 2556 mm 2556 mm
Wheel brake cylinder — To Feb. 1983: ... 222 mm
— From Feb. 1993: ..254 mm
Wheel brake cylinder: ................ 270 mm
Min. brake lining thickness: ............ 1.0 mm 1.0 mm
Brakingarea: ....................... 5370 sq.cm. 5540 sq.cm.
Brake lining material: ............ Ferodo, Ferit, Energit Energit 550
AM14 FF 339 550
Master Brake Cylinder
Diameter, 1000, 1500: . ... ......ieureiiiiiin e 222 mm
Diameter, 1800: . .........cccceeeetiiniitaiariecato it aesaaaaases 254 mm
Stroke of piston — 1000150010 Feb. 1993: .............. ..o heennnn 19 + 177 mm




MRER S
1000/1
— 1800:

Stroke of piston — 500 from Feb. 1983: . 215 + 125 mm

R 8 3 usinsesamene o' o wrenslesiig 5 § SBINE & 8 BATe AL L 195 + 135 mm

Brake Servo Unit

Diameter of servo unit — 1000, 1500: .................. 8 in. to Jan. 1992, then 9 in.
S TBONTUIDOC . . coivisicisis 5 mutsisinns 5 aisiimmes. b sosmimsommon o s ors 8in.

Note: The above dimensions are given for the Citroén version.

8.2. Front Disc Brakes
8.20. REPLACING THE BRAKE PADS

To check the remaining thickness of the brake pad material remove the front
wheels and check the two brake pads through the inspection “‘window'’. Always
check on both sides, as une-
ven wear is possible. if this is
the cass, check the brake ca-
liper on the side with increa-
sed wear thoroughly, as the
caliper could be sticking. If
the thickness is less than ap-
prox. 2 matchsticks, replace
the brake pads. The specified
thickness is 20 mm (008 in.).
If the brake pads are remo-
ved for other reasons than re-
placement, mark each pad
as you take it out, i.e. L.H.
and R.H. side and inner and
outer pad. Incorrect fitting
could lead to brake pull to L - - -
one side e At Pt et ar b
After you have removed a ca- ‘3‘.;", B b ’ :

liper you will find that it con-
sists of two parts. Never
separate the caliper.

Replace the brake pads as
follows:

@ Slacken the wheel bolts
on both sides, jack up the
front end of the vehicle
and remove the wheels.
The suspension must be
allowed to hang down un-
der its own weight.

® Disconnect the cables
from the pad wear indi-
cators.

® [nsert a pair of pliers bet-
ween the caliper and the
inner brake pad (1) in Fig.
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Fig. 84. — After removal of the upper bolt (see Fig. 8.3) swing the caliper
downwards to expose the brake pads.

1 Inner brake pad 4 Outer brake pad

2 Guide bolt 5 Guide bolt rubber seal

3 Cylinder dust seal

8.2 and close the pliers. The pistons will be forced back into the cylinder. You
may, of course, employ a different method to reset the pistons.

@ Refer to Figs. 83 and 84 to remove a brake caliper. Remove the bolt (1) in Fig.
8.3 with a ring spanner, counterholding the guide bolt (2) in Fig. 8.4 with a se-
cond ring spanner or open-ended spanner. The guide bolt must not rotate.

® Swing the caliper downwards into the position shown in Fig. 84. The brake pad
(1) at the inside and the pad (4) at the outside can now be removed from the
caliper.

Clean the inside of the brake caliper opening with a stiff brush to remove brake
dust. The pistons must now be pressed into their bores, if they appear to be pro-
truding more than the caliper bore. Use a hammer handle, but have a helper ob-
serving the fluid level in the reservoir, as the fluid will rise, as the pistons are
pushed in. If necessary remove some fluid out of the reservoir or open the bleed
screw whilst the first piston is pushed in. Careful handling will not allow air into the
system — otherwise the brake system must be bled of air.

If the sealing rubbers (5) in Fig. 8.4 are in bad condition, unscrew the guide bolt
(2). Clean the bolt and refit it with the new rubber part. The guide bolt is fitted with
rubber grease.

The installation of the brake pads follows the description below:
® Insert the inner brake pad (1) and the outer pad (4) in Fig. 84. The inner pad

has the cable for the pad wear indication and must be routed through the ope-
ning “a" in Fig. 83.

e Check once more that the pads are fitted correctly and swing the caliper up-
wards, until the bolt at the top can be fitted. New bolts are normally included in
the brake pad repair kit. If none are supplied, coat the threads with “Loctite”.

e Hold the guide bolts (2) in Fig. 84 with an open-ended spanner and tighten the
bolt (1) in Fig. 8.3 to 3.4 kgm (25 ft.Ib.).
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» cable to the brake pad wear indicator. Check that the cables

cannot touch other parts of the front suspension when the wheels are moved
from lock to lock.

® Operate the foot brake a few times to set the new pads against the brake disc.
You will also find out if the brake systems requires bleeding. Pump the pedal
with quick strokes. Air in the system is normally indicated by a rising pedal.

® Refit the wheels and lower the vehicle to the ground. Tighten the wheel nuts to
18 kgm (130 ft.Ib.).

® Check and if necessary correct the brake fluid level in the reservoir.

Remember that new brake pads need a while to *“bed" in, before the brakes ob-
tain the full performance. Treat the brakes with care when you first drive off.

8.2.1. BRAKE CALIPER OVERHAUL

The brake caliper must be removed from the steering knuckle. Two bolts hold the
caliper in position. As two brake hoses are fitted separate the connection between
the hoses and the pipes, is. it is not possible to remove the brake caliper and then
the brake hose. Brake pipes/hoses are connected with union nuts and spring pla-
tes. Close the ends of the brake pipes in suitable manner to prevent entry of dirt.

Note the following general rules
when overhauling brake calipers
or for that matter any other hy-
draulic part:

® The work must be carried out
on a clean workbench.

® All rubber cups and seals
must be replaced if the part
has been dismantied. even if
rubber parts still look usea-
ble, replace them.

@ Never refit a piston or caliper
if corrosion or other blemis-
hes can be found. Always re-

place the part in question.

Fig. 85. — View of the fitted caliper. The bolts (2) must Only use alcohol, white spirit

not be slackened or removed, as they keep the caliper or brake fiuid to clean parts.

halves together. Eeven small amount of petrol
1 Brake hoses 2 Bolts 3 Bleeder screws g ot

can damage the rubber parts
sooner or later. Any marks left by the use of white spirits can be cleaned-off
with a lint-free cloth.

Fig. 85. shows the fitted caliper. The illustration shows the four boits (2) which hold

the caliper together. These are the bolts which must not be siackened or removed.

® Unscrew the two brake hoses (1) from the the caliper and remove the two blee-
der screws (3).

® The pistons are blown out with air. Place a piece of hartwood into the caliper
opening to allow the piston to *hit"" the wood and not the metal. Remember
that you have two pistons, it may be necessary to deal with one piston at the ti-
me. Keep the fingers away from the area of the piston opening when the cali-
per is dismantled. Fig. 8.6 shows the removal of a piston. You may be able to
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a petrol station.

® From the inside of the cy-
linder bore remove the cy-
linder sealing ring(s) with
a blunt, pointed instru-
ment. Do not damage the
bore(s).

® Clean all parts in clean
brake fluid or alcohol. All
parts in the repair kit must
be used, i.e. do not use
any of the old parts.

® Coat the cylinder seal(s) 4 —_—
with clean brake fluid and
insert them into the groo- e T : = -

i i ig. — Removal of a caliper piston. Insert the piece
:;%3)' using the fingete hardwood (1) into the caliperp:pe‘r’\ling (4) 10 protedp the pi-
o ston (2) during removal. Each piston has a dust seal (3).

® Fit the dust seals to the
pistons and slowly insert
the piston into the caliper bore. Insert the deal lip into the cylinder groove and
push the piston fully in. Check that the dust seals are correctly fitted.

® Fit the brake hoses to the caliper body and tighten them to 1.3 kgm (11 ft.Ib.).

e Thoroughly clean the mounting face of caliper and steering knuckle, coat the
caliper bolts with “‘Loctite”, fit the caliper assembly in position and fit the bolts.
Tighten the bolts in several stages to a final torque of 14.5 kgm (105 ft.Ib.).

® Fit the brake pads (Section 8.1.2).

® Insert the brake hoses into the bracket and secure with the spring plates. Fit
the brake pipes and tighten the union nuts. Move the wheels from one lock to
the other and check that the brake hoses cannot rub against cther parts of the
front suspension. If necessary, slacken the union nuts and rotate the hose(s)
accordingly.

e Finally bleed the brake system as described later on.

8.2.2. BRAKE DISCS

Brake discs must be replaced if the friction faces show grooves or other damage.
Grooves can develop if the brake pads have been allowed to wear down to the
metal plates. Measure the thickness of the brake discs with a micrometer or a ca-
liper and compare the results with the dimensions given in Section 8.1. If in doubt,
you may be able to get information for your particular vehicle from your dealer. If
the discs shows slight wear, you may have yhem re-ground.

Replace brake disc as follows:

® Slacken the wheel bolts, place the front end of the vehicle on chassis stands
and remove the wheel.
@ Remove the brake pads as described.

@ Remove the two bolts from the outside of the wheel hub. One is used to guide
the wheel, the other one secures the disc. The brake disc has a tight fit on the
hub. Three M10 x 1.25 bolts can be screwed into the visible threaded bores and
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used as extrator bolts to pull off the disc, Tighten t
ges until the disc is free. Be careful, it can easily drop.
® During installation fit the disc over the hub and tap it in position with a rubber

or plastic mallet. Fit the bolts and tighten them alternatively to 1.0 kgm (7 ft.Ib.).

y in small sta-

Fig. 87. — Checking a brake disc for run-out. The wheel can be used to
mounting the dial gauge.

® Arrange a dial gauge with
a suitable holder (a good
solution is shown in Fig.
87) and apply the stylus
approx. 2 mm from the
outer edge of the disc.
Slowly rotate the whes!
hub/disc and observe the
dial gauge reading. The
highest run-out is 015 mm
(0006 in.). Higher rea-
dings can be due to dirt
between disc and hub. In
this case remove the disc
once more and check the
surfaces.

" Fig. 88. — Removal of a brake drum. The drum is secured
® Fit the wheel, lower the  wih the wheo| guide pin (1) and a single screw (2). The
vehicle to the ground and  threaded bores “a"" are used lo fit the extractor bolts.
tighten the wheel bolts.

8.3. Rear Brakes
830. REPLACING THE BRAKE SHOES

L Slackrn the wheel bolts, jack up the rear end of the vehicle and remove both
wheels.

® Refer to Fig. 88. and remove the brake drum and the wheel hub. In the outside
126
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see a screw and a guide
pin. Remove them to free
the drum from the hub.
The drum is very tight and
three M10 x 1.25 bolts
must be screwed into the
three bores “a". By tighte-
ning the bolts evenly one
after the other, the drum
should come away. There
are, however, cases that
you may encounter a
sticking drum. This is due
to the self-adjusting me-
chanism inside the brake
drum which must be
freed. To do this, apply the
handbrake and push the
plunger (1) in Fig. 89 to-

of the brake &rum' will

1 Adjuster lever
2 Adjuster lever spring
3 Lower return spring

Fig. 8.10. — View of a fitted rear brake assembly.
4 Upper return spring

5 Adjuster strut

6 Shoe hold-down pin

Fig. 89. — Removal of a sticking brake drum. Push the
plunger (1) towards the inside and pull the plastic part (2) to-
wards the outside. The handbrake lever must be pulled be-
fore the operation is carried out.

wards the inside. Free
the stop for the handbra-
ke operating lever inside
the brake drum by pul-
ling out the plastic part
(2). Release the hand-
brake and remove the
drum.

Referring to Fig. 8.10 re-
move the adjuster lever
(1) and the unhook the
return spring (2). The
upper return spring (4)
and the lower spring (3)
must be removed with a
pair of pliers or use a
scsrewdriver and care-
fully lift the spring hooks
out of their anchorage.
The thrust piece (5), i.e.
the strut for the self-ad-

justment of the brakes shoes, in the centre will be released and can be taken

out.

Remove the shoe hold-down springs. Normally a special tool is available, which
is used as shown in Fig. 8.11, but a pair of pliers is suitable. Push with a finger
from the rear of the backplate against the hold-down pin and rotate the spring
seat on the outside with a pair of pliers until the end of the pin can be guided
through the slotted hole in the spring seat. Remove the spring seat and the

spring and withdraw the pin from the rear.

® Carry out the same operations on the other side of the vehicle.
® Lift the brake shoes off the brake backplate. The handbrake cable must be dis-
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Fig. 8.11. — Removal of the brake shoe hold-down pins and springs, in this
case shown with the special tool (1). The handbrake cable (2) must be dis-
connected from the rear brake shoe,

cable end can be unhooked.

connected from the rear brake shoe. To do this,

® If necessary remove the wheel brake

push back the spring until the

cylinder (disconnect the brake pipe).

Thoroughly clean all parts, including the backplate. If petrol is used make sure it

linder can be overhauled, but
need some experience with hyd

831  INSTALLATION OF

BRAKE SHOES

® Refit the wheel brake cy-
linder to the brake back
plate and connect the bra-
ke pipe at the rear.

Fit the brake shoes to the
brake backplate, engaging
the end of the handbrake
cable with the rear shoe.
Insert the brake shoe
hold-down pins from the
rear and place the spring
and the spring seat over
| the pin at the front. Apply
pressure to the pin from
the rear, grip the spring

tach both brake sh
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first ensure that a repair

place the brake shoes as a set. Whel brake cy:

kit is available. You will also
raulic cylinders.
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seat with a pair of pliers and push it over the
pears above the sprign seat, turn the spring
0es in this manner.

Fig. 8.12. — Details for the installation of the brake shoes.
1 Adjuster lever engagement 3 Return spring
2 Adjuster lever 4 Adjuster strut

pin. As soon as the pin head ap-
seat to lock the pin in position. At-

L.



® Iinsert the strut between the two brack shoes.

® Fit the upper and lower return springs between the brake shoes. First engage
the spring hook on one side and then stretch the spring with a pair of pliers un-

til the other end can be engaged. The spring hooks are inserted from the out-
side towards the inside.

® The next operations are carried out by referring to Fig. 8.12. Engage the spring
(3) with the brake shoe and the other end with the adjuster lever (1).

Fig. 8.13. — When fitting the automatic adjuster lever (1) fit the end “‘a" be-
low the link (2) and above the pin (3).

Fig. 8.14. — Before fitting the brake drums compare the fitted bra!ca shpes
with the illustration to make sure all parts are fitted as shown. This mainly
concerns the return springs.
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o e
® Fit the adjuster lever (1). Fig. 8.13 shows more details of the installation. The
end “a"” of the lever must be placed under the the link (2) and above the pin
@3).
® Centre the brake shoes on the brake backplate. Have a last look at the fitted

brake shoes by comparing the assembly with Fig. 8.14 to make sure that all
parts have been fitted correctly.

@ F:tmebrahadrumandanachwimthesecuringscwwandmeguidepinbrthe
rear wheel.

® Operate the handbrake and the footbrake a few times to set the self-adjusting
mechanism into operation. This will also centre the shoes inside the drum.

® If the wheel brake cylinder has been removed, i.e. the brake pipe disconnected,
bleed the brake system as described later on. Remember that each front cali-
per has two bleed screws.

® Refit the wheels and lower the vehicle to the ground. Tighten the wheel bolts.
Treat the brakes with the necessary care for the first few miles.

83.2. WHEEL BRAKE CYLINDERS

Before you attempt to overhaul a wheel brake cylinder check if a repair kit is avai-

lable. You will need some experience with hydraulic cylinders, mainly to evaluate
the condition of the cylinder

bore and the two pistons.
Otherwise it may be better to
replace the cylinder. 1

To dismantle the cylinder, re-
move the retaining rings from
the rubber dust boots at the
outside of the cylinder and re- A\
move one of the rubber dust \\l
caps. The piston is under
spring pressure and may
“lump” out. Remove the pi-
ston and the spring. The rub-
ber cap on the other side can
now be removed and the pi-
ston withdrawn. The cylinder Fig. 8.15. — The component parts of w wheel cylinder.
is now dismantled into the 1 Pistonand dustcap 3 Return spring

parts shown in Fig. 8.15. 2 Cylinder body 4 Piston and rubber cap
Check the fitting direction of

the rubber cups on the pistons and remove them, using the fingers only. A small
screwdriver can be used to lift a cup until you can get hold of with forefinger and
thumb.

Clean all parts thoroughly in white spirit or brake fluid. The cylinder bore must be
checked for corrosion, grooves or other blemishes. Very slight indents can be re-
moved with fine-grain sand paper.

Coat the parts with clean brake fluid before assembly. Fit the rubber cups with the
sharp edges towards the inside, again using the fingers only. Fit one of the pistons
with the rubber dust cap attached into the cylinder bore and fit the cap to the cy-
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8.4. Master Brake Cylinder

Master cylinders of different diameter are
make sure that the correct
stion is used.

used within the range covered. Al
cylinder or the correct repair kit for the cylinder in que-

840. REMOVAL AND INSTALLATION

The removal and installation of the cylinder is a fairly easy operation. The cylinder
is bolted to the front face of the brake servo unit.

® Remove the two connec-
tor plugs from the brake
fluid warning switch.

® Unscrew the brake pipe
union nuts, withdraw the
pipes and carefully bend
the pipes to one side. Fig.
8.16 shows a view of the
fitted cylinder. The shape
of the cylinder can be dif-
ferent, depending on the
vehicle model. To reach
some of the connections it
may be necessary to re-
move the spare wheel.

® Remove the two nuts se-

curing the cylinder to the  Fig. 8.16. — View of the fitted brake servo unit with the ma-
front face of the brake ser-  Ster brake cylinder. . _
vo unit and carefully re- 1 Vacuum hose 2 Cable connection 3 Servo unit
move i

Fig. 817. — Remove the master cylinder at the angle shown.

care not to drip brake fluid on painted surfaces. Hold a rag underneath the cy-
linder and lift it out at the angle shown in Fig. 8.17.
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The installation of tbe cylinder is a reversal of the rafnoval procedure. The nuts are
tightened to 2.0 kgm (14.5 fft.bl.).

Fill the fluid reservoir with clean brake fluid and bleed the brake System as desc-
ribed later on.

84.1. CYLINDER REPAIRS

Master cylinders can be overhauled but we recommend to fit a new cylinder if the
original one has developed a fault. The reservoir can be removed from the cylin-
der. It is just pushed into rubber grommets in the cylinder. To remove the reservoir,
take a good hold of it and *'rock’ it to and fro, at the same time pulling it upward.
The new cylinder will come with the grommets fitted and the reservoir is pushed

in position. Coat the inside of the grommets with brake fluid before installation of
the reservoir.

8.5. Brake Servo Unit

Repair of the brake servo unit should not be attempted. Loss of the brake servo
assistance will not influence the operation of the brakes, but you will find that the
pedal pressure necessary to brake the vehicle will be substantially higher.

The brake servo unit is not the same for all models. A unit with one Cchamber or
one with a double-chamber (for example in turbo diesel vehicles) are used. The
diameter of the brake servo unit has been changed around the beginning of 1992.
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Fig. 8.18. — Sectional view of the brake servo unit with one working cham-
ber (A). Units with 8 and 9 in. in diameter look similar,

1 Non-return vaive 5 Push rod

2 Rubber grommet A = Working chamber

3 Filter H = Height of securing studs
4 Diaphragm L = Lenght of push rod
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Fig. 8.19. — Sectional view of the brake servo unit with two working chambers. The push rod of this
type of servo unit must not be adjusted.

1 Non-return valve 4 Double diaphragm
2 Rubber grommet 5 Push rod
3 Filter A = Working chamber

Figs. 8.18 and 8.19 show sectional views of the two servo units, where you can see

the difference. The push rod (5) has been factory-adjusted on the double-chamber

unit and must not be disturbed. The push rod must, however, be adjusted in the

case of a single-chamber unit, but differences must be noted. Dimension “L"* must

be set to 105 - 106 mm if the vehicle is built up to September 1990. After this date

the dimension is 113 - 115 mm. We must mention that the new dimension has not

been introduced at the same time on all vehicles.

There are times when a brake servo unit can be obtained from a breakers yard. To

fit the correct one, follow the guide lines below:

® |f the height “H"" of the studs is 225 mm and the servo unit has a diameter of
8 in. it can be used in a vehicle built before September 1990 (servo unit with
one chamber, Fig. 8.18).

® If the height “H" of the studs is 32.0 mm and the servo unit shown in Fig. 8.18
has a diameter of 8 in., you can use it in vehicles build from October 1990.

® If the height "H"" of the studs is 350 mm and the servo unit shown in Fig. 8.18
has a diameter of 9 in., the unit will be suitable in vehicles build after January
1992,

® |f the brake servo unit has the shape shown in Fig. 8.19 (two chambers) the
height *‘H" will be 205 mm to June 1990 and then 295 mm.

The master cylinder must be removed to gain access to the brake servo unit. The

servo unit can be unscrewed from the inside of the vehicle, but the spare wheel

carrier may have to be removed to lift out the unit.
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A clevis plh"is‘nlf;s“ed o connect the push rod to the bral i
(1) in Fig. 8.16 must be disconnected.

Repairs are restricted to replacing the servo unit filters at the push rod end. To do
this, pull back the rubber boot, remove the retainer and remove the old filters with
a pointed tool. The new filters must be cut with a pair of scissors from the outside

towards the inside and then pushed over the push rod. Refit the remaining parts
in reverse order.

vacuum hose

the locknut. To make sure which of the two dimensions applies, measure the

length of the old push rod which will be approximately within the two ranges alre-
ady given.

the dimension, place a straight edge over the end face of the unit and measure
the distance to the tip of the push rod (5). The push rod must be 03 to 05 mm be-
low the end face. If this is not the case, slacken the locknut and turn the push rod
with a pair of pliers.

The installation of the servo unit is a reversal of the removal procedure.

8.6. Bleeding the Brake System

Bleeding of the brake system is required when the brake circuit has been opened
or air has entered the system, for example if the fluid level in the reservoir has
dropped too far. y

The vehicle must be placed on secure chassis stands. Before commencing the

bleeding operation clean the areas around the bleeder screws and the filler cap of
the reservoir.

If only one wheel brake cylin-
der or one caliper has been
disconnected it may be suffi-
cient to bleed just the circuit
connected to this brake unit,
To find out which one it is
study Fig. 8.1 and follow the
brake lines.

Otherwise start the bleeding
at the rear brakes, then the
upper bleed screws of the
front brakes, followed by the
lower bleed screws. You will
need a helper, as the fluid le-
vel in the reservoir must be
continuously observed, as it
must not dn}op below the min.
level and of course, to opera- Fig. 8.19a. — The location of the bleeder screws on & fromt
;"s tfgﬁ Oa’:_ke Podal. Procosd  cger 15 1o the upper circuit, (2) for the lower circuit,

® Remove the rubber dust cap from the bleed screw and push a transparent
bleeder hose over the bleeder screw. Bleeder hoses are available from acces-
sory shops. Hold the other end of the hose into a glass jar, filled with some
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brake fluid. Make sure that the bleeder hose remains at all times below the lé
vel of the brake fluid.

® Ask the helper to operate the brake pedal with slow strokes and to signal you
when the pedal is contacting the floor. Open the bleeder screw by half a turn.
Fluid will run through the hose into the jar. Close the bleed screw.

® Repeat the "pumping" operation and opening and closing of the bleeder screw

until brake fluid, free of air bubbles, is entering the glass jar. Remember to re-
plenish the reservoir in between.

® Repeat the bleeding operation in the given order on the other brake units. Fig.
8.20 shows where the bleeder screws of the front calipers are located. Finally
top-up the reservoir to the required level. Brake fiuid drained out the system into
the glass jar must, however, nor be used to fill the reservoir.

Final Note: The brake fluid should be changed every two years. Experience has
shown that this necessity is normally overiooked. For your own safety we strongly
recommend it. Brake fluid subject to heat and will deteriorate in service.

8.7. Adjusting the Handbrake

The rear wheels must be locked when the handbrake lever has been pulled by 4
to 5 notches. Place the rear of the vehicle on chassis stands to adjust. First rotate
the rear wheels to check whether the wheels can move freely. If an adjustment is
necessary proceed as follows:

Fig. 8.20. — The nut (1) in the centre of the handbrake cable equaliser
bracket is used to adjust the handbrake.

® Pull the handbrake to the third notch.
® Jack up the rear end of the vehicle.

® Tighten the nut in the centre of the handbrake cable equaliser (Fig. 8.20) until
the rear wheels can just be rotated under a fair effort. Re-tighten the locknut.

® Pull the handbrake lever one or two notches more and check that the rear
wheels can no longer be rotated.
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8.8. Brake Pressure Regulator

The brake pressure regulator can only be adjusted with the help of two pressure
gauges. Practically every model in the covered range has a different pressure set-
ting, depending on the fitted engine, the wheelbase, the carrying capacity and the
type of body. Only your workshop will be able to check andjor adjust the regulator.
An adjusting linkage on the mounting of the regulator is used for the adjustment.

8.9. Tightening Torques
Brake caliper housing 1o steering knuckle: . ...................... 145 kgm (105 f.Ib.)
Brake caliper to mounting bracket: . ....... . . .  ~ ' ''icU 34 kgm (25 ft.Ib.)
Brake discs to wheel hubs: ......... . ... 15 kgm (11 n.lb.;
Brake master cylinder to brake servo unit: . ... 2.0 kgm (145 ft.Ib.
Brake servo unit to bulkhead: ............... . 1Tt 20 kgm (145 fi.Ib.)
Bleederscrews: ................ ... ... e ®s 0.8 kgm (6 ft.Ib.)
Brake hose connections: . ...... . . .0 [T 1.3 kgm (95 ft.Ib.)
Union nuts of brake pipes: .......... ... 0 1.4 kgm (10 ft.Ib.)
Frontdrive shaftnuts: .. ........ ... . ./ //'Ttttttttt 500 kgm (360 ft.Ib.)
Brake drumscrews:............... .00 15 kgm (11 f.Ib.)
Nuts of rear axle stumps:

M20thread: ................ ... ... ... .. ... . . . 105 kgm (755 ft.Ib.)

M22thread:............... ... .. e 170 kgm (1225 ft.Ib.)
Brake back plates to rear axle:

MIZDORE:  : -oioa's® vrs wuditlilh o s 2% St s ot o o 10.0 kgm (72 ft.Ib.)

Midbotts: ........ ... .. . . . . .l 170 kgm (1225 ft.ib.)

With four-wheel drive: ......... .. ... . . .ttt 170 kgm (122.5 ft.Ib.)
Wheelbolts: ................. . ...t 180 kgm (130 tt.lo.)

9. ELECTRICAL EQUIPMENT
9.0. Battery

................................. 12 volts, negative earth
BYS o v s cmiies 55 Bimnne o o v miarere Up 10 83 Ah, depending on model and equipment

900 Battery Care

The 12 voits battery consists of six cells, made-up of positive and negative plates,
surrounded by a sulfuric acid solution. The battery provides the current to start the
engine, for the glow plug system, the lighting of the vehicle and other current con-
sumers.

The following maintenance operations should be carried out at regular intervals to
extend the life of the battery and to always keep it at its peak performance.

® Check the battery level once a week. If the battery case is translucent, the level
can be seen through the case. Otherwise the filler plugs will have to be remo-
ved for inspection. If the electrolyte is below the separator plates, add distilled
water. Do not over-ill the battery and wipe away any spilled water before repla-
cing the filler plugs. Tap water must not be used to top-up the battery,

® Delco batteries incorporate a battery checker, which enables an easy check of
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the battery condition. If a green spot can be seen there is no further need for

attention, i.e. the battery is sufficiently charged. If the battery checker turns
dark, the battery must be re-charged. If the checker turns a light colour, elec-
trolyte is missing in 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 bat-
tery case can also be the cause.

® The battery cables should always be firmly clamped and the battery terminals
must 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 petro-
leum jelly should be smeared on battery posts before cables are re-connected.

® Check the gravity of the electrolyte in each cell using a hydrometer. This is an
indication of the charge condition of the battery. All cells should give the same
reading and if there is a great variation in one cell, then either the electrolyte in
the cell is weak due to being topped-up with distilled water or that cell is defec-
tive. In this case, a new battery must be fitted.

@ The battery can be charged with a home-charger, but follow the instructions of
the manufacturer to avoid damage to the battery.

Note that the following will happen when the battery is disconnected:

@ The radio security code will have to be known and set in order to return the ra-
dio to service (if a radio of this type is fitted).

9.2. Aiternator

8.20. TECHNICAL DATA

Types fitted:. . .............. Paris-Rhone A14 N91, Motorola 9 AR 5097 or Valeo 29 402
are typical examples fitted (with built-in electronic regulator)

Voage - All:. .. ..o 14 volts

MiniMUM CUITBNE, . . . ..o cveveeevacsosoosnnnannossssscocasaansne Up to 80 amps

10.2.1. PRECAUTIONS WITH ALTERNATORS

(a) Do not rotate the alternator uniess connected to the battery.

(b) Before connecting the alternator, ensure that the battery is correctly connected
(negative terminal to earth).

(c) Do not check the operation of the alterator by short- circuiting either the po-
sitive terminals and earth.

(d) Take care not to reverse the leads connected to the regulator.

(e) Do not connect a suppressor capacitor to the terminals of the alternator or the
regulator, without seeking professional advice.

() Do not connect a battery charger to the battery and never carry out any arc
welding (or spot welding) on the car chassis unless both the positive and ne-
gative leads are disconnected from the battery.

Ir is obvious that many different alternators are fitted over the years into the indi-
vidual models covered. Always fit one as originally found in the vehicle.
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9.2.2 SERVICING

Overhaul and checking of the alternator is best entrusted to a specialist or dealer
who will have available the special equipment necessary. It is recommended that
the owner should not use test instruments on the unit uniess he is familiar with the
procedures and precautions necessary. Incorrect application of meters and test
equipment can quite easily cause damage to the diodes.

The alternator bearings are pre-lubricated and require no routine maintenance. The
brushes should be inspected after a high mileage has been covered and can be
replaced if necessary. It should, however, be noted that the brush life can be ex-
pected to be quite long under normal conditions.

923 ALTERNATOR MAINTENANCE

Periodically wipe away any dirt or grease which has accumulated on the outside
of the alternator. If a water hose is used to clean the outside of the engine, cover
the alternator to prevent water from entering. Check the security of the electrical
cable connections on the alternator. The tension of the alternator drive belt should
be checked at regular intervals. Refer to Section 9.2.5.

Take extreme care when connecting the battery leads to the battery — positive to
positive and negative to negative.

9.24. REMOVAL AND INSTALLATION

® Disconnect the battery negative cable, followed by the positive cable.

® Note the location of the alternator supply wires and diconnect them from the
rear cover.

® Loosen the adjustment and pivot
bolts, swivel the alternator to-
wards the engine and remove
the drive belt from the pulley.

® Support the alternator and un-
screw the adjustment and pivot
bolts. Lift the alternator carefully
from the vehicle.

The installation of the alternator is a
reversal of the removal procedure.
Tension the alternator drive belt as
described in Section 9.2.5.

9.25. DRIVE BELT TENSION

The alternator drive belt should al-
ways be kept at the proper tension.
Alternators rotate at high speed and
the belt tension is important for pro- S
per operation. The first sign of a L -

slipping fan belt is a squealing noi- ~ Fig. 8:1. — Details of the alternator belt adjustment,

: shown on a typical installation. Check the tension at
se during sudden acceleration the point shown by the arrow.
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Fig. 8.2. — Exploded view of a Bosch starter motor.
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In the event of the alternator not charging properly it is certainly a first step to
check that the drive belt is not stretched, cracked or defective.

The belt is adjusted by loosening the alternator adjusting link boit and then moving

;gleballtsemator towards the outside until the correct tension is obtained. Adjust as

® Slacken the alternator mounting bolts and move the alternator towards the out-
side with normal hand pressure. Tighten the alternator bolts and check the de-
flection at the point shown by the arrow in Fig. 9.1. Approx. 1/2 of an inch is a

fairly good adjustment, perhaps a little less. Tighten the adjusting strut bolt in
this position.

9.3. Starter Motor

A 12 volt solenoid-operated starter motor with positive control, pre- engaged pinion
type is fitted.

930. REMOVAL AND INSTALLATION

The starter motor can be removed from the clutch housing after the battery and
the cables at the solenoid switch have been disconnected. The front of the vehicle
should be placed on chassis stand to facilitate the access to the starter motor. The
installation is a reversal of the removal procedure.

831.  SERVICING

Starter motors are either manufactured by Valeo (Ducellier) or Bosch. Starter mo-
tors from Paris-Rhone are also fitted, again depending on the engine and
equipment.

We recommend to fit an exchange starter motor if the original unit is no longer
functioning. Various specialised companies are around and will always have s star-

ter motor for your specific model. There are, however, two exploded views of two
of the starter motors used.

10.4. Fuses

The fuse box contains up to 14 fuses, but it should be noted that different mode]s
have a different circuit layout. Your Owner's Manual will give you the protected cir-
cuits for you particular model.

Before replacing a fuse, it is necessary to trace the cause of the fuse failure and
to rectify it. To check whether a fuse is burnt out, inspect the metal strip across the
top of the fuse. There should be no break in the centre. If the metal strip is inter-
rupted, fit a fuse of the same value. Fuses have values from 5 amps fo as high as
30 amps. Never fit a fuse with a smaller value to a position where a fuse with a
higher value should be situated, or visa versa. Fuses are colour-identified, but
again there is no particular guide line. We recommend: If a fuse is munred. take
the old fuse to the parts department of your dealer. This way you will be assured
to obtain the correct fuse for the circuit in question.
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Fuses are connected with various sections of the electrical system, i.e. accessories,
battery, ignition/starter switch, lighting switch.

9.5. Bulb Table

Headlampbulbs: ................. ... ...ccuiieiiin.. 45/40 watts, H4 halogen
Direction indicators: ............. ... .. ... .. i 21 watts
Brake lights/stop lights:. . .. ...... ... ..ot 21/5 watts
ROVOISING UOIE: ... - . cooovsiiios o o s mstoieios s 5 5 aBang 55 5BaHhit e o oes s moan o n s 2 21 watts
I T T DT S 21 watts
Front side lamps: .. .. SEE e s ilninas o & oot o b o dneibiesity 5 o S watts
OMNGEDUDE: .01t &« it 55 Waimmid 56 5 85 5 Saidyitons 5's & musomslibitie See Owner's Handbook

10. GENERAL MAINTENANCE

Most of the maintenance operations can be carried out in modest surroundings.
Sometimes it is, however, more advantageous to have certain operations seen to
at a dealer, mainly items affecting the fuel injection, as special equipment and ex-
perience are required to deal with certain sections of the vehicle. More important
are the checks and operations described below which will contribute to the trouble-

free operation of your vehicle. Operations to be carried out after 20000 miles are
very important.

Engine DIl Check

The engine oil level should be checked at least once a week, or more often when
continuous loss of engine oil can be noticed after a high mileage. The oil level
check is described in the Operater's Manuals, but our experience has shown that
vehicles purchased second hand are sometimes obtained without it.

To check the engine oil level, park the vehicle on a levsl surface and withdraw the
oil dipstick. Use some tissue paper, wipe off the oil on the dipstick and re-insert it.
Withdraw the oil dipstick once more and check the oil level. If the oil is already old,
it will be clearly seen. More difficult it will be to see the oil, if it has recently been
replaced. Check once more if not 100 % satisfied. The oil must be between the
upper and lower mark on the dipstick. Fill in additional oil as necessary. Under no
circumstances overfill the engine, thinking that it is better to be on the safe side.

Do not forget to replace the filler cap after topping-up — it has happened. Use on-
ly engine oil for diesel engines.

Checking the Brake Finid Level

The brake fluid level in the reservoir of the master brake cylinder is a good indica-
tor of the wear rate of brake shoe or brake pad linings. Driving results in a slight
drop in the fiuid level due to the wear and automatic wear take-up of the brake
shoe and brake pad linings. If the brake fiuid is near the *“Min"* mark or slightly ab-
ove it and there is no leak in the system, have the brake shoes and/or brake pads
seen to. Under normal conditions the brake fiuid must be between the “Min™ and
“Max" marks on the fluid reservoir. The reservoir is transparent and the brake fluid
can easily be seen. If the brake fluid has dropped below the ““Min" mark, check
the brake system or have it checked professionally.
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Brake fluid should be changed every two years. We mdommend to use the bralce
fluid prescibed by the various manufacturers.

Checking Brake Lights

The operation of the brake lights should be checked at regular intervals. Drive
backwards in front of the garage door or similar and depress the brake pedal. The
glow of the lamps will be seen in the outside mirror. Replace the bulb if one light
is not working; check the brake light switch if both are not working.

Checking Lighting

Check all lights, including the horn, once a week. Tail lights and reversing light are
best checked in the dark against a garage door. Otherwise have a second person
checking the rear end of the vehicle whilst the brake lights are checked.

Tyre Pressares

Check the tyre pressures at regular intervals, specially before going on a longer
trip. The tyre pressures will be given in the Owner's manual and are also given on
a sticker on the vehicle. The selection of tyres fitted to the vehicles covered is to
extensive to list them all. You will know your tyre pressure. The above note only

has the purpose to remind you that you should check the pressures.
the vehicle is fully laden.

Here and then take the opportunity to check the depth of the tyre tread. Remem-
ber that the latest regulation require a minimum depth of 1.6 mm. Tread wear indi-
cator bars spaced around the tyre show when the minimum legal limit is reached.

Coolant Level

The cold coolant must be in line with the mark on the expansion tank. If necessa-
ry, top-up with anti-freeze solution when the engine is cold. If the engine is hot, al-
low the engine to cool down before opening the expansion tank cap.

Engine 0il and 0il Filter Change

The engine oil and the oil filter should be changed in accordance with the instruc-
tions in the Owner's Handbook.

Air Cleaner

The air cleaner element should be replaced at least every 20,000 miles; earlier if
necessary. Clean out the air cleaner casing before fitting a new element.

Steering System Level (Power Steering)

Ever so often check the fluid level in the reservoir for the power-a;sisted s@eering.
Uss fluid as used in automatic transmissions to top-up the reservoir. A reading bet-
ween the “Mini"’ and “Maxi' mark should always be seen.
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The following should be checked every 20,000 miles: Lighting system, hazard war-
ning lights, indicator lamps, horn, windscreen and windscreen washer operation,
battery (check electrolyte level and if necessary add destilled water), coolant (check

anti-freeze strength and correct it necessary), drive belts (check condition and re-
tension if necess

ral for leaks or d
rod ends for excessive play, check transmi
it fitted, the rear axle drive, for leaks, check
check brake fluid level, check headiamp adj

ary), change engine oil and oil filter, check brake system in gene-

amage, check exhaust system for leaks or damage, check track

ssion, final drive and drive shafts and,

front and rear brake pads/linings,
ustment or have it checked.




FAULT FINDING SECTION

The following section lists some of the more common faults that can develop in
a motor car. The section is divided into various categories and it should be pos-
sible to locate faults or damage by referring to the assembly group of the vehi-
cle in question.

The faults are listed in no particular order and their causes are given a number.
By referring to this number it is possible to read off the possible cause and 1o
carry out the necessary remedies, if this is within the scope of your facilities.

ENGINE FAULTS

Engine will not crank: 1,2,3 4

Engine cranks, but will not start: 5678

Engine cranks very slowly: 1,23

Engine starts, but cuts out: 569 10

Engine misfires in the lower speed ranges: 5, 6,9, 11

Engine misfires in the higher speed ranges: 5, 6, 11, 12

Continuous misfiring: 56,7 10 t0 15,21, 22

Max. revs not obtained: 5 6, 12, 22

Faulty idling: 5, 6, 810 11, 13, 15, 16, 21 and
22

Lack of power: 3 5t 11, 1310 15,22

Lack of acceleration: 5108, 12, 1410 16

Lack of max. speed: 510 8, 10, 12, 13 to 15, 22

Excessive fuel consumption: 356 15 16

Excessive oil consumption: 1610 19

Pinking and running-on (dieseling) 56

Low compression: 7, 11 10 13, 16, 20 to 22

Causes and Remedies

NOTE: The faults refer only to carburettor models.

1.

2

[

Fault in the starter motor or its connection. Refer to “Electrical Faults™.

Engine oil 100 thick. This can be caused by using the wrong oil, low tem-
peratures or using oil not suitable for the prevailing climates. Depress the
clutch whilst starting. Otherwise refill the engine with the correct oil
grade.

Moveable parts of the engine not run-in. This fault may be noticed when
the engine has been overhauled. It may be possible 10 free the engine
by adding oil to the fuel for a while.

Mechanical fault. This may be due to seizure of the piston(s), broken
crankshaft, connecting rods, clutch or other moveable parts of the en-
gine. The engine must be stripped for inspection.

Faults in the ignition system. Refer to "Ignition Faults".

Faults in the fuel system. Refer to ""Fuel Faults”.

Incorrect valve timing. This will only be noticed after the engine has been
re- assembled after overhaul. Re-dismantle the engine and check the
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timing hwls on the timing gear wheels or the timing chain as may be
the case.

8  Compression leak due o faulty closing of valves. Check valve clearan-
ces. See also under (7) or leakage past worn piston rings or pistons. Cy-
linder head gasket blown.

9. Entry of air at inlet manifold, due to split manifold or damaged gasket.
Correct as necessary.

10.  Restriction in exhaust system, due to damaged exhaust pipes, dirt in end
u of exhaust pipe(s), kinked pipe(s), or collapsed silencer. Repair as ne-
§ cessary.
" 1. Worn vaives or valve seats, no longer closing the valves properly. Top
overhaul of engine is asked for.

12.  Sticking valves due to excessive carbon deposits or weak valve springs.
Top overhaul is asked for.

13.  Cylinder head gasket blown. Replace gasket and check block and head
surfaces for distortion.

14.  Camshaft worn, not opening or closing one of the valves properly, pre-
venting proper combustion. Check and if necessary fit new camshatt.

15.  Incorrect valve (tappet) clearance. Re-adjust.

16.  Cylinder bores, pistons or piston rings worn. Overhaul is the only cure.
Fault may be corrected for a while by adding "'Piston Seal Liquid"' into
the cylinders, but will re- develop.

17. Worn vaive guides and/or valve stems. Top overhaul is asked for.
18.  Damaged valve stem seals (if fitted). Top overhaul is asked for.

19.  Leaking crankshaft oil seal, worn piston rings or pistons, worn cylinders.
Correct as necessary.

20. Loose spark plugs, gases escaping past threads, or plug sealing washer
damaged. Correct.

21.  Cracked cylinder or cylinder block. Dismantle, investigate and replace
block or cylinder barrel as necessary and applicable.

22. Broken, weak or collapsed valve spring(s). Top overhaul is asked for.

IGNITION FAULTS
Engine does not start:

110356 810 14, 19

Engine misfires: 2107,910 12, 14, 19
One cylinder not working: 2107,910 14
Engine fails to rev, misfires on

acceleration: 21t07,910 12, 14,19
Incorrect idling speed: 1103 510 15 17, 19
Lack of power: 210 12, 14, 15, 17, 19
Poor acceleration: As for "Lack of Power”
Lack of max. speed: As for "Lack of Power”
Excessive fuel consumption: As for "Lack of Power”
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6 8 11, 12, 15 1618

Causes and Remedies

1.

2

10.

1.

12.

13.

14.

15.

16.

Battery discharged or defective. Try charging the battery or replace. Use
slave battery to start the engine. o $ RN

Contact breakers (if fitted) not working property or fault in electronic igni-
tion distributors. Clean old contact breakers or replace and check electro-
nic ignition distributors.

Contact breakers connected o earth (conventional ignition). This could
happen after replacement of the points. ]

Contact breaker arm spring too weak (conventional ignition). Check with
spring scale.

Spark plugs need attention. Check condition of plug faces, clean plugs

and adjust electrode gaps o specifications. Check when plugs have
been replaced last time.

Incorrect spark plug gaps. See also under 5.

Wrong type of spark plugs fitted. Check with the specifications and install
correct plugs.

Ignition timing not correctly adjusted. Check and re-time ignition if neces-
sary, using a stroboscopic timing lamp if possible.

Coil and condensor defective. No repairs possible, replace,making sure
that condensor with correct mfd value is fitted.

Loose connection in LT circuit (small lead at side of distributor for exam-
ple). Check and correct.

Open circuit, short circuit to ground (earth) or centre lead of coil not fitted
properly. Check all cables and make sure centre lead makes contact.

The same as 11, but fault is in the spark plug leads. Check for broken
cables and proper connections.

Plug leads incorrectly connected. Fault only evident after distributor or
spark plugs have been removed and leads incorrectly connected. Follow
the wiring order and connect properly.

"Tracking”” present. This means that HT voltage is creeping 1o ground
(earth) due 1o dirt or dampness. Various products (damp start) are avai-
lable to overcome the problem, mainly if caused by dampness (water
spray, heavy rain, efc.).

Centrifugal advance not working properly. Check by removing distributor
cap, turn rotor against tension of fiyweight springs and release. Rotor
should return to original position (not sticking).

Vacuum advance not operating. Pull off hose at distributor wi_th engine
running and then re<connect. Engine noise must change if engine speed
is increased.
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17.  Distributor cam or shaft wom. Overhaul distributor or fit replacement (cor-
rect one).

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.

19.  Carbon brush in distributor cap wom or spring 100 weak. Check and re-
place 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
and/or piston rings, worn valve guides, worn valve stem seals or a damaged
crankshatft oil seal or leaking gasket on any of the engine parts. in most cases
the engine must be dismantled to locate the fault.

Low oil pressure can be caused by a faulty oil pressure gauge, sender unit or
wiring, a defective relief valve, 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 level first and then the operation of the oil pressure

gauge (if fitted). All other causes require the dismantling and repair of the
engine.

If the oil warning light stays on, switch off the engine immediately, as delay
could cause complete seizure within minutes.

COOLING SYSTEM FAULTS

Common faults are: Overheating, loss of coolant and slow warming-up of the
engine:

Overheating:

1. Lack of coolant: Open the radiator cap with care to avoid injuries. Ne-
ver pour cold water into an overheated engine. Wait until engine cools
down and pour in coolant whilst engine is running.

2. Radiator core obstructed by leaves, insects, etc.: Blow with air line
from the back of the radiator or with a water hose to clean.

3. Fan belt loose or slipping: Re-adjust the fan belt tension or replace
beit. In emergency use a nylon stocking to make up a make-shift fan beit
by tieing the stocking around all pulleys.

4. Thermostat sticking: If sticking in the closed position, coolant can only

circulate within the cylinder head or block. Remove thermostat and
check as described in section " Cooling”.




.W-ater hose spilit: Identified by rising steam from the engine companm.
Slight splits can be repaired with insulation tape. Drive without radiator cap
to keep the pressure in the system down, to the nearest service station.

6. Ignition or carburettor incorrectly adjusted: Adjust accordingly.

7. Water pump inoperative: Overhaul or replace water pump.

8 Cylinder head gasket blown: Replace the cylinder head gasket.

Loss of Coolant:

1. Radiator 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.

2. Hose leaks: See under 5, "Overheating’.

3. Water pump leaks: Check the gasket for proper sealing or overhaul (re-
place) the pump.

Long Warming-up Periods:

1. Thermostat sticking in the open position: Remove thermostat, check
and if necessary replace.

FUEL SYSTEM FAULTS

Engine does not start: 1108
Engine starts, but stops

soon afterwards: 1,3106,810 13, 18, 19
Engine misfires at low revs: 3,489
Engine misfires at high revs: 1,3, 4,89
Engine misfires continuously: 1106,8 9 1210 14
Engine fails to rev: 1,3, 4,8 9 111017, 21
Bad idling: 4, 810 14, 18, 19, 21
Lack of power: 4, 8, 11 o 14, 19, 21
Lack of max. speed: 4,8 1110 15,17, 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.

2. Fuel line of pipe blocked. Remove pipes and blow through them with
compressed air to remove obstructions.

3 Fuel pump not operating. Remove pump and check operation. Repair or
replace.
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1.

12.

13.

14.

15.

16.

17.

18

18.
20.
21.
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Carburettor jets blocked (if applicable). Remove all jets and blow through
them with compressed air or in emergency with the mouth.

Air lock in fuel pipe. Unscrew pipe and blow through it with compressed
air.

Fuel filter blocked. Remove filter from its location and clean or replace.

Float chamber needle valve sticking. Unscrew float chamber cover, remo-
ve needle valve and free off or replace valve. Fit cover with new gasket.

Water in carburettor. Clean out fioat chamber and all jets.

Restricted fuel flow due to foreign body in fuel supply line. Clean out
lines.

Slow-running speed 100 low. Adjust to proper value.

Choke control improperly adjusted. Adjust in the case of manual choke
and check setting in the case of automatic choke,

Float level out of adjustment. Adjust in accordance with the instructions
in section "'Fuel System”.

Carburettor icing up. Very rare fault on modern carburettors. Engine will
start after the ice has been thawed up.

Inlet manifold sucks in additional air, Check all gaskets on manifold and
replace if necessary.

Fuel with incorrect octane rating used. Use proper fuel grade. Check with
manufacturer.

Accelerator pump not operating. Dismantle carburettor and check linka-
ge, lever and diaphragm.

Throttie operating linkage wrongly adjusted. Check and adjust as ne-
cessary.

Slow-running mixture not adjusted property. Re-adjust slow-running speed
in accordance with instructions in Section "'Fuel System".

Air filter element obstructed. If necessary replace.
Ignition timing incorrectly adjusted.
Incorrect carburettor jets fitted. Applies not to fixed carburettor jets.

CLUTCH FAULTS

Clutch slipping: 1,2,3 45
Clutch will not disengage fully: 4,610 12, 14
Whining from clutch when pedal is

depressed: 13

Clutch judder: 1,2,7, 1010 13
Clutch noise when idling: 2,3

Clutch noise during engagement: 2

e ...




- and Remedies

1. Insufficient clutch free play at pedal. Adjust in accordance with instruc-
tions in section "'Clutch* (if applicable).

2. Clutch disc linings worn, hardened, oiled-up, loose or broken. Disc distor-
ted or hub loose. Clutch disc must be replaced.

3 Pressure plate faulty. Replace clutch.

4. Airin hydraulic system (only applicable to models with hydraulic clutch
control). Low fluid level in clutch cylinder reservoir,

5. Insufficient play at clutch pedal and clutch release linkage (the latter in
the case of mechanical operation). Adjust as described. .

6  Excessive free play in release linkage (only for cable and linkage opera-
ted clutch). Adjust or replace worn parts.

7. Misalignment of clutch housing. Very rare fault, but possible on transmis-
sions with separate clutch housings. Re-align to correct.

8  Clutch disc hub binding on splines of main drive shaft (clutch shaft) due
to dirt or burrs on splines. Remove clutch and clean and check splines.

9. Clutch disc linings loose or broken. Replace disc.
10.  Pressure plate distorted. Replace ciutch.
1. Clutch cover distorted. Replace clutch.
12.  Fault in transmission or loose engine mountings.
13 Release bearing defective. Remove clutch and replace bearing.
14.  Bend cluich release lever. Check lever and replace or straighten, if
possible.

®  The above faults and remedies are for hydraulic and mechanical clutch
operation and should be read as applicable to the vehicle in question.

STEERING FAULTS
Steering very heavy: 1106
Steering very loose: 571009, 1110 13
Steering wheel wobbles: 4,571089 111016
Vehicle pulls to one side: 1, 4,8 10,14 1o 18
Steering wheel does not

return to centre position: 1106 18
Abnormal tyre wear: 1,4,71089, 1410 19
Knocking noise in column: 67 11, 12

Causes and Remedies

1. Tyre pressures not correct or uneven. Correct.
2. Low oil level in steering gear (if steering is filled with oil). Otherwise lack
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of lubricant on rack and pinion steering.
3. Stiff steering linkage ball joints. Re-grease if provisions are made for it,
otherwise replace ball joints in question.
4. Incorrect steering wheel alignment. Correct as necessary.
5. Steering needs adjustment. Adjust.
6. Steering column bearings too tight or seized or steering column bent.
Correct as necessary.
7. Steering linkage joints loose or worn. Check and replace joints as ne-
cessary.
8. Front wheel bearings wom, damaged or loose. Readjust bearing play or
replace the bearings if no results can be obtained.
9. Front suspension parts loose. Check and correct.
10.  Wheel nuts loose. Re-tighten.
1. Steering wheel looss. Re-tighten nut.
12.  Steering gear mounting loose. Check and tighten.

13, Steering gear wom. Although it may be possible to overhaul the steering,
the fitting of a replacement steering could be the solution.

4. Steering damper (if fitted) defective or loose.

15, Wheels not properly balanced or tyre pressures uneven. Correct pressu-
res or balance wheels.

16.  Suspension springs weak or broken. Replace spring in question or both.

17 Brakes are pulling 1o one side. See under ""Brake Faults”.

18 Suspension out of alignment. Have the complete suspension 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 FAULTS

Brake Failure: Brake shoe linings or pads excessively worn, incorrect brake
fluid (after overhaul), insufficient brake fiuid, 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 bra-
kes), leak in pipes or cylinders, master cylinder defective. Remedies are obvious
in each instance.

Brakes pull to one side: Shoes or linings worn, incorrect linings or pads,
contaminated linings, drums or discs scored, fiuid pipe blocked, unequal tyre
pressures, brake back plate or caliper mounting loose, wheel bearings not pro-
perly adjusted, brakes need adjustment (if applicable), wheel cylinder seized.

152

L




Brake pedal spongy: Air in ydraulic system. System must be bled of air.

Pedal travel too far: Linings or pads worn, brakes need adjustment (if appli-
cable), drums or discs scored, master cylinder or wheel cylinders defective, sy-
stem needs bleeding. Rectify as necessary.

Loss of brake pressure: Fluid leak, air in system, leak in master or wheel
cylinders, brake servo not operating (vacuum hose disconnected from inlet ma-

nifold). Place vehicle on dry ground and depress brake pedal. Check where
fluid runs out and rectify as necessary.

Brakes binding: Incorrect brake fuid (boiling), weak shoe return springs, bra-
kes adjusted improperly (i applicable), piston in caliper of wheel cylinder sei-
zed, push rod play on master cylinder insufficient (compensation port
obstructed), handbrake adjusted too tightly. Rectify as necessary. Swelling of cy-
linder cups through use of incorrect brake fluid could be another reason.

Handbrake ineffective: Brake shoe linings worn (or pads), linings contami-

nated, operating lever on brake shoe seized, brake shoes or handbrake need
adjustment. Rectify as necessary.

Excessive pedal pressure required: Brake shoe linings or pads worn, li-
nings or pads contaminated, brake servo vacuum hose disconnected from ma-
nifold, master or wheel cylinders seized. Rectify as necessary.

Brakes squealing: Brake shoe linings or pads worn so far that metal is grin-
ding against drum or disc. Inside of drum is full of lining dust. Remove and re-
place, or clean out the drum(s).

ELECTRICAL FAULTS

Starter motor failure: 210589
No starter motor drive: 1103 5107
Slow cranking speed: 1103

Charge warning light remains on: 3,10, 12
Charge warning light does not come

on: 2,39 1,13
Headlamp failure: 2,3 11,13 14
Battery needs frequent topping-up: 11

Direction indicators not working

properly: 2,39 13 14
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
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2 years.
3. Interrupted connection in circuit. Trace and rectify.
4. Starter motor pinion jammed in fiywheel. Release.

5. Also 6, 7 and 8. Starter motor defective, nc angagement in fiywheel, pinion
or flywheel worn or solenoid switch defective. Correct as necessary.

9.  Ignition/starter switch inoperative. Replace.
10.  drive beit loose or broken. Adjust or replace.
1. Regulator defective. Adjust or replace.

12.  Generator inoperative. Overhaul or replace.
13.  Bulb burnt out. Replace bulb.
14. Flasher unit defective. Replace unit.
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Wiring Diagram Legend for Vehicles with Petrol Engine
From Model Year 1991

5 Front cigar lighter
10 Ignition distributor
15 Alternator
21 R.H. horn
35 Battery
40 Instrument cluster
45 Ignition coil
50 Feed junction
100 Spark plugs
152 Engine speed sensor
170 Flasher unit
183 Fan switch
210 Lighting switch
211 L.H. switch
212 R.H. switch
213 Parking light switch
299 Horn switch
300 Ignition switch
301 Glovebox light switch
310 L.H. front door switch
311 R.H. front door switch
314 Reversing lamp switch
315 Handbrake switch

319 Stop lamp switch

350 Starter motor

384 Glovebox lamp

391 L.H. number plate lamp

394 Heater control lighting

436 Idle cut-off solenoid

484 L.H. rear fog lamp

488 L.H. front direction indica-
tor lamp

489 R.H. front direction indica-
tor lamp

490 L.H. rear direction indica-
tor lamp

481 R.H. rear direction indica-
tor lamp

492 L.H. front side light

4393 R.H. front side light

484 L.H. stophail lamp

485 R.H. stopAail lamp

496 L.H. tail lamp

497 R.H. tail lamp

499 R.H. reversing lamp

500 L.H. direction indicator
side repeater lamp

501 R.H. direction indicator
side repeater lamp

504 L.H. stop lamp

505 R.H. stop lamp

540 Fuses

568 Rear fog lamp switch

589 Hazard waming lamp
switch

650 Fuel gauge

671 Oil pressure switch

317 Hydraulic fluid level contact

680 Ignition module

694 Front wiper motor and timer unit
720 L.H. cooling fan

L.H. rear interior lamp

R.H. rear interior lamp

742 Centre interior lamp

750 L.H. brake pad wear indicator
751 R.H. brake pad indicator

757 Windscreen washer pump.

765 Radio connection

780 Suppiementary heater supply
783 Diagnostic socket (TDC sensor)
786 L.H. dipped/main beam

787 R.H. dipped/main beam

790 Heater fan

825 Dipped beam relay

834 Main beam relay

859 Heater fan resistor

910 Coolant temperature sensor

970 Coolant temperature warning switch
971 Radiator water temperature switch

Cable Colour Code
A = Light blue
B = White
BL = Blue
G = Green
J = Yellow
M = Brown
N = Black
O = Orange
R = Red
RO = Pink
Vv = Green
Vi = Purple
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Wiring Diagram Legend for Vehicles with Petrol Engine
) From Model Year 1993

5 Front cigar lighter
10 Ignition distributor
15 Alternator
21 R.H. horn
35 Battery
40 Instrument cluster
45 Ignition coil
50 Feed junction
100 Spark plugs
152 Engine speed sensor
170 Fiasher unit
183 Fan switch
210 Lighting switch
211 L.H. switch
212 R.H. switch
213 Parking light switch
299 Horn switch
300 Ignition switch
301 Glovebox light switch
310 L.H. front door switch
311 R.H. front door switch
314 Reversing lamp switch
315 Handbrake switch
317 Hydraulic fiuid level contact
318 Stop lamp switch
350 Starter motor
384 Glovebox lamp
391 L.H. number plate lamp
394 Heater control lighting
436 |dle cut-off solenoid
484 L.H. rear fog lamp
488 L.H. front direction indica-
tor lamp
489 R.H. front direction indica-
tor lamp
490 L.H. rear direction indica-
tor lamp
R.H. rear direction indica-
tor lamp
492 L.H. front side light
493 R.H. front side light
494 L.H. stophail lamp

49

b g

495 R.H. stophail lamp
496 L.H. tail lamp
497 R.H. tail lamp

499 R.H. reversing lamp
500 L.H. direction indicator
side repeater lamp
501 R.H. direction indicator
side repeater lamp

504 L.H. stop lamp

505 R.H. stop lamp

540 Fuses

568 Rear fog lamp switch

589 Hazard warning lamp
switch

650 Fuel gauge

671 Oil pressure switch

680 Ignition module

684 Front wiper motor and timer unit
720 L.H. cooling fan

L.H. rear interior lamp

R.H. rear interior lamp

742 Centre interior lamp

750 L.H. brake pad wear indicator
751 R.H. brake pad indicator

757 Windscreen washer pump

765 Radio connection

780 Supplementary heater supply
783 Diagnostic socket (TDC sensor)
786 L.H. dipped/main beam

787 R.H. dipped/main beam

790 Heater fan

825 Dipped beam relay

834 Main beam relay

859 Heater fan resistor

910 Coolant temperature sensor

970 Coolant temperature warning switch
971 Radiator water temperature switch

Cable Colour Code

= Light blue
= White
= Blue

= Green
= Yellow
= Brown
= Black
= Orange
= Red

= Pink

= Green
Vi = Purple
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Explanationofsymbolsin Wiring Diagrams (see Page 175)

1 Socketconnection 13 Temperatureswitch
2 Pinconenction 14 Light

3 Connectorconnection 15 Waminglamp

4 Screenedwire(s) 16 Soundequipment

5 Fuse 17 Motor

6 Dioderectifier) 18 Dial

7 Accumulator(unit) 19 Resistance

8 Condensor 20 Rheostat

9 Manualswitch 21 Coilwinding(relay, etc.)
10 Switch(fixed position) 22 Earthpoint

11 Manualswitch 23 Electroniccontrol unit
12 Pressureswitch 24 Delayunit
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xplaination see Page 174

Symbols in wiring diagrams>— E
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