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About this manual

Its aim

The aim of this manual is to help you get the best value from your
vehicle. It can do so in several ways 1t can holp you decide what work
must be done (even should you choose to get it done by a garage),
provide information on routine maintenance and servicing, and give a
logical course of action and diagnosis when random faults oceur.
However, it i1s hoped that you will use the manual by tackling the work
yoursell. On simpler jobs it may even be quicker than booking the car
nto a garage and gomg there twice, to leave and collect it. Perhaps
most important, a lot of money can be saved by avoiding the costs a
garage must charge to cover its labour and overheads.

The manual has drawings and descrniptions to show the function of
the vanous components so that therr layout can be understood. Then
the tasks are descubed and photographed in o step-by-step sequence
s0 that even a novice can do the wark

Its arrangement

The manual is divided into twelve Chapters, each covering a logical
sub-division of the vehicle The Chapters are each divided into
Sections, numbered with single figures, eg 5, and the Sections into
paragraphs (or sub-sections), with decimal numbers following on
from the Section they are in, eg 5.1, 52, 5.3 etc.

It s freely illustrated, especially in those parts where there is a
detailed sequence of operations to be carried out. There are two forms

of Mustration  higures and photographs The figures are numbered n
sequence with decimal numbers, according to ther position in the
Chapter  eg Fig 6.4 15 the fourth drawmg/illustraton in Chapter 6
Photographs carry the same number (enher mdividually or m related
groups) as the Section or sub-section o which they elate.

There 1s an alphabetical index at the back of the manual as well as a
contents list at the front. Each Chapter 1s also preceded by its own
inchividual contents list

References to the ‘left’ or ‘nght’ of the velicle are in the sense of a
person in the drver's seat facing forwards.

Unless otherwise stated, nuts and bolts are removied by turning
anti-clockwise, and tightened by tning clockwise

Velicle manufacturers continually make changes to specilications
and recommendations, and these, when notified, ate ncorporated into
our manuals at the earliest opportunity

Whilst every care is taken to ensure that the information in
this manual is correct, no liability can be accepted by the
authors or publishers for loss, damage or injury caused by any
errors in, or omissions from, the information given.

Project vehicle _
The vehicle used in the preparation of this manual, and appearing in
many of the photographic sequences, was a Ford Capri 2.8 Injection.

Introduction to the Capri V6

The Capri Il models were first inroduced in the UK in February
19?_4 using a wide range of engines previously used on other Ford
vehicles. The models covered in this manual use the V6 3.0 litre Essex
and V6 2 8 lire Cologne engines

The restyled Series 11l models were introduced in March 1978 with
a front spailer and four headlamps, and following this the 2.8 Injection
version was launched in July 1981, September 1984 saw the
introduction of the high performance 2.8 Injection Special which

featured a himited ship differential, lockable spoked alloy wheels and a
higher level of interior ttm In 1987 the last Capns were made - the
limited edition 280

The car is conventional in mechamical layout, drve from the engine
being transmitted to the rear axle through a 4 or 5-speed manual
gearbox or alternatively on Senes Il models. a 3-speed automatic
transmission



General dimensions, weights and capacities

Dimensions (typical)
Overall length : ;
Overall width
Overall henghr - s R — ;
Whaeelbase R R
Track:
Front:
30 litre ... : ; RS
28 I0€ (oo
Rear:
e s S oot b o e
28 Itre R T
Turning circle (between kerbs)
LI (1] £ P e
2.8 litre

Weights (typical)
308

Manual transmission ... . R
AUtomatic Wansmission ... ... :

30 Ghia
Manual transmission 2 P s FE .
Automatic transmission ... .. S T S R
ZE BN wimanmmmmns e R P T Ry e ey S

Roof rack load ... .

Capacities (typical)
Engine:
3.0 litre
With filter ... e
Without filter ... N
2.8 litre:
L e N e,

Cooling system
D e i i b o s s it s e S S ;
2.8 litre .

Fuel system .

Transmission;
Manual.

T L L e
5-speed ... R
Automatic (approx) ... ;

R L R B O

Steering gear;

Manual o snnmsanenonisag
Power-assisted.
Gear o1l
Fluid
Separate reservoir ... e et e
Integral reservoir

Series Il

4340 mm (1709 in).

1698 mm (66.9 in)
1357 mm (53.4 in)
2559 mm (100.7 in)

1353 mm (53.3 in)
1384 mm (54.5 in)

100 m (328 1)

1155 kg (2546 Ib)
1145 kg (2524 1b)

1185 kg (2612 Ib)
1174 kg (2588 Ib)
1190 ky (2623 1b)
75 kg (165 Ib) max

5.0 litre (8.8 pint)
4.25 litre (7.5 pint)

4.25 litre (7.5 pint)
4.0 litre (7.0 pint)

9.3 litre (16.4 pint)
8.7 litre (15.3 pint)
58 litre (12.7 gal)

2.0 litre (3.5 pint)
1.9 litre (3.3 pint)
7.5 livre (13.2 pint)
1.1 litre (1.9 pint)

0.15 litre (0.26 pint)
0.20 litre (0.35 pint)

2.2 litre (3.87 pint)
0.50 litre (0.88 pint)

Series Il

4439 mm (174.8 in)
1698 mm (66.9 in)
1323 mm(52.1 in)
2563 mm (100.9 in)

1353 mm (53.5 in)
1400 mm (55.1 in)

1384 mm (545 in)
1431 mm (56.3 in)

98 m (32.2 f1)
99 m (325 f1)



Jacking and towing

Jacking points

To change a wheel in an emergency, use the jack supphed with the
vehicle. Ensure that the roadwhee! nuts are released before jacking up
the car and make suie that the arm of the jack s fully engaged with the
body bracket and that the base of the jack is standing on a firm surface.

The jack supplied with the vehicle s not suitable for use when
raising the vehicle for mamtenance or repar operations. For this work,
use a trolley, hydraulic or screw-type jack located under the front
crossmember, bodyframe side-members or rear axle casing, as
llustrated. Always supplement the jack with axle-stands or blocks
before crawling bencath the car

Towing points

If your vehicle 1s being towed, make sure that the low rope is
attached to the front crossmember or, where fitted, the towing eye
attached to the front crossmember. I the vehicle 1s equipped with
automate transmission, the distance towed must not exceed 15 miles
(24 km), nor the speed 30 mph (48 km/h), otherwise serious damage
1o the transmission may result. If these limits are likely to be exceeded
disconnect and remove the propeller shaft,

If you are towing another vehicle, attach a tow rope to the lower
shock absorber mounting bracket at the axle tube or, if fitted, the rear
towing eye.

—

Using the lifting jock

Front towing points (arrowed)
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Jacking points

Rear towing points (arrowed)
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Buying spare parts and

vehicle identification numbers

Buying spare parts

Spare parts are available from many sources, for example. Ford
garages, other garages and accessory shops, and motor factors. Our
advice regarding spare part sources 1s as lollows

Oflicially appointed Ford garages  This s the best source of parts
which are peculiar to your car and are otherwise not generally avanlable
(eg complete cylinder heads, intermal geatbox components, badges,
interior tinm etc). 1 is also the only place at which you should buy parts
if your car 15 sull under waranty non-Ford components may
validate the warranty. To be sure of obtinnimg the conect paits it will
always be necessary 1o give the storeman your car's  vehicle
wdentification number, and if possible, 1o take the “old” part along for
positive identification. Remember that many parts are availlable on a
factory exchange scheme — any parts returned should always be clean!
It obviously makes good sense 10 go straight to the specialists on your
car for this type of part as they are best equipped 1o supply you

Other garages and accessory shops - These are olten very good
places 1o buy matenals and components needed for the mammtenance
of your car (eg oil filters, spark plugs, bulbs, drve belts, oils and
greases, louch-up pamnt, filler paste etc) They also sell gencral

accessones, usually have convement opeming hours, charge |k
prices and can often be found not far from home.

Motor factors - Good factors will stock all the more impor
components which wear out relatively quickly (eg clutch compon
pistons, valves, exhaust systems, brake cylinders/pipes hoses/ s
shoes and pads ete). Motor factors will often provide new
reconditioned components on a part exchange basis — this can sa
considerable amount of money!

Vehicle identification numbers

Although many individual parts, and in some cases sub-assemb
fit a number of different models it is dangerous to assume that
because they look the same, they are the same, Differences are
always easy to detect except by serial numbers. Make sure there
that the appropriate identify number for the model or sub-assembl
known and quoted when a spare part is oblained.

The velucle identification plate is mounted on the nght-hand lt
wing apron on Senies Il models or on the right-hand side of the
crossmember on Senes 11l models.,

f

Vehicle identification plate location (Series 1)




General repair procedures

Whenever servicing, repair or overhaul woirk 1s carmed out on the
car or its components, It is necessary 10 observe the following
procedures and instructions. This will assist in carrying out the
operation efficiently and 10 a professional standard of workmanship

Jaint mating faces and gaskets

Where a gasket 15 used between the mating faces of two
components, ensure that it is renewed on reassembly, and fit it dry
unless otherwise stated in the repar procedure. Make sure that the
mating faces are clean and dry with all traces of old gasket removed
When cleaning a joint face, use a tool which is not likely 1o score or
;iamage the face, and remove any buus or nicks with an ailstone or fine
e,

Make sure that tapped holes are cleaned with a pipe cleaner, and
keep them free of jointing compound f this 15 bemng used unless
specifically instructed otherwise '

Ensure that all onfites, channels or pipes e clear and blow
through them, preferably using compressed air

O/l seals

Whenever an ol seal is removed from its working location, either
individually or as part of an assembly, it should be renewed

The very fine sealing lip of the seal is easily damaged and will not
seal if the surface it contacts is not completely clean and free from
scratches, nicks or grooves. If the original sealing surface of the
component cannot be restored, the component should be renewed,

Protect the lips of the seal from any surface which may damage
them in the course of fitting. Use tape or a conical sleeve where
possible. Lubricate the seal lips with oil before fitting and, on dual
lipped seals, fill the space between the lips with grease.

Unless otherwise stated, oil seals must be fitted with their sealing
lips toward the lubricant to be sealed.

Use a tubular drift or block of wood of the appropriate size to install
the seal and, if the seal housing is shouldered, drive the seal down to
the shoulder. If the seal housing is unshouldered, the seal should be
fitted with its face flush with the housing top face,

Screw threads and fastenings
Always ensure that a blind tapped hole is completely free from oil,

grease. water or other fluid before installing the bolt or stud. Failure to
do this could cause the housing to crack due to the hydraulic action of
the bolt or stud as it i1s screwed in

When nghtening a castellated nut to accept a spht pin, tughten the
nut to the specified torque, where applicable, and then tighten further
to the next split pin hole Never slacken the nut to align a spht pin hole
unless stated in the repar procedure.

When checking or retightening a nut or bolt to a specified torque
setting. slacken the nut or bolt by a quarter of a turn. and then retighten
1o the specified setting

Locknuts, locktabs and washers

Any fastening which will rotate against a component or housing in
the course of tghtening should always have a washer between it and
the relevant component or housing.

Spring or split washers should always be renewed when they are
used to lock a critical component such as a big-end bearing retaining
nut or bolt. ,

Locktabs which are folded over to retain a nut or bolt should always
be renewed.

Self-locking nuts can be reused in non-critical areas, providing
resistance can be felt when the locking portion passes over the bolt or
stud thread

Split pins must always be replaced with new ones of the correct
size for the hole.

Special tools

Some repair procedures in this manual entail the use of special tools
such as a press, two or three-legged pullers, spring compressors etc.
Wherever possible, suitable readily available alternatives to the
manufacturer's special tools are described, and are shown in use. In
some instances, where no allernative is possible, it has been necessary
to resort to the use of a manufacturer’s tool and this has been done for
reasons of safety as well as the efficient completion of the repair
operation. Unless you are highly skilled and have a thorough
understanding of the procedure described, never attempt to bypass the
use of any special tool when the procedure descrnibed specifies its use.
Not only is there a very great risk of personal injury, but expensive
damage could be causzd to the components involved,



Tools and working facilities

Introduction

A selection of good tools 1s a fundamental requirement for anyone
contemplating the mamtenance and repair of o motor vehicle. For the
owner who does not possess any, thoeir purchase will mrove a
considerable expense, offsetting some of the savings made by
doing-it-yourself. However, provided that the tools purchased are of
good quality, they will last for many years and prove an extremely
worthwhile investment.

To help the average owner to decide which tools are needed to carry
out the various tasks detailled in this manual, we have compiled three
lists of tools under the following headings. Maintenance and minor
repair, Repair and overhaul, and Special The newcomer 1o practical
mechanics should start off with the Maintenance and minor repair tool
kit and confine himself to the simpler jobs around the vehicle. Then, as
his confidence and experience grow, he can undertake more difficult
tasks, buying extra tools as, and when, they are necded. In this way, a
Maintenance and minor repasr tool kit can be built- up o a Repar and
overhaul tool kit over a considerable period of time without any major
cash outlays The expericnced do-it-yourselfer will have a tool kit qood
enough for most repair and overhaul procedures and will ad lools
from the Special category when he feels the expense is justificd by the
amount of use to which these tools will be put.

It is obviously not possible 1o cover the subject of tools fully here
For those who wish 1o learn more about tools and their use there s a
book entitled How to Choose and Use Car Tools available from the
publishers of this manual.

Maintenance and minor repair tool kit

The tools given in this list should be considered as a nunimum
requirement if routine maintenance, servicing  and  minor  repair
operations are to be undertaken. We recommend the putchase of
combination spanners (ring one end, open-ended the ather), although
more expensive than open-ended ones, they do give the advantages of
both types of spanner.

Combination spanners - 10, 11, 12, 13. 14 & 17 mm
Adjustable spanner - 9 inch

Gearbox/rear axle drain/filler plug key

Spark plug spanner (with rubber insert)

Spark plug gap adjustment tool

Set of feeler gauges

Brake bleed nipple spanner

Screwdriver - 4 in long x 14 in dia (flat blade)
Screwdriver - 4 in long x /4 in dia (cross blade)
Combination pliers - 6 inch

Hacksaw (junior)

Tyre pump

Tyre pressure gauge

Grease gun

Oil can

Fine emery cloth (1 sheet)

Wire brush (small)

Funnel (medium size)

Repair and overhaul tool kit

These tools are vitually essential for anyone undertaking any m.
repairs to-a motor vehicle, and are additional to those given i |
Mamtenance  and unnor repar st Included o tns hst s
comprehensive set of sockets. Although these are expensive they v
be found mvaluable as they are so versatle - particularly f vanu
drives are included in the set. We recommend the % in square-d
type, as this can be used with most proprietary torque wrenches |f ¥
cannot afford a socket set, even bought piecemeal, then EXPens:
tbular box spanners are a useful alternative.

The tools in this list will occasionally need to be supplemented
tools from the Special list.

Sockets (or hox spanners) to cover range i previous st
Reversible ratchet drive (for use with sockets)
Extension piece, 10 inch (for use with sockets)
Umversal joint (for use with sockets)

Torque wrenel (for use with sockets)

Maole weench - 8 mch

Ball pein hammer

Solt-faced hanuner, plastic or rubber

Screwdriver - 6 m long x 5116 in dia (lat blade)
Screwdnver - 2. long x %16 1 square (flat blade)
Screwdriver - 11.2.4n fong x 1'4 in dia (cross blade)
Screwdriver - 3n long x e i cha (electrcians )
Phliers - electricians side cutters

Phliers - needie nosed

Phliers - circhp (internal and external)

Cold clusel - 12 mnch

Serber

Scraper

Centre punch

P punch

Hacksaw

Valve grinding tool

Steel rule/straight-edge

Allen keys

Selection of files

Wire brush (large)

Axle-stands

Jack (strong trolley or hydraulic type)

Special tools

The tools in this list are those which are not used regularly, ar
expensive to buy, or which need to be used in accordance with the
manufacturers’ instructions. Unless relatively difficult mechanical job
are undertaken frequently, it will not be economic to buy many of thes:
tools. Where this is the case, you could consider clubbing logethe
with friends (or joining a motorists’ club) 1o make a jomnt purchase, o
borrowing the tools against a deposit from a local garage or tool hin
specialist.

The fallowing list contains only those tools and instruments freel,
available to the public, and not those special tools produced by the



Tools and working facilities
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vehicle manufacturer specifically for its dealer network. You will find
occasional references to these manufacturers’ special tools in the text
of this manual. Generally, an alternative method of doing the job
without the vehicle manufacturers’ special tool is given. However,
sometimes, there is no alternative to using them. Where this is the case
and the relevant tool cannot be bought or borrowed, you will have to
entrust the work to a franchised garage.

Valve spring compressor (where applicable)
Piston ring compressor

Balljoint separator

Universal hub/bearing puller
tmpact screwdriver

Micrometer andfor vernier gauge
Dial gauge

Stroboscopic timing light

Dwell angle meter/tachometer
Universal electrical multi-meter
Cylinder compression gavge
Lifting tackle

Trolley jack

Light with extension lead

Buying tools

For practically all 1ools, a tool factor is the best source since he will
have a very comprehensive range compared with the average garage or
accessory shop. Having said that, accessory shops often offer excellent
quality tools at discount prices, so il pays to shop around.

Remember, you don’t have to buy the most expensive items on the
shelf, but it is always advisable to steer clear of the very cheap tools.
There are plenty of good tools around at reasonable prices, so ask the
proprietor or manager of the shop for advice before making a purchase.

Care and maintenance of tools

Having purchased a reasonable tool kit, it is necessary to keep the
tools in a clean serviceable condition. After use, always wipe off any
dirt, grease and metal particles using a clean, dry cloth, before putting
the tools away. Never leave them lying around alter they have been
used. A simple tool rack on the garage or workshop wall, for items such
as screwdnvers and phers 18 a good idea. Store all normal wrenches
and sockets i a metal box, Any measunng instruments, gauges,
meters, ete, must be carelully stored where they cannot be damaged or
become rusty.

Take a little care when tools are used. Hammer heads inevitably
become marked and screwdnvers lose the keen edge on their blades
from time to tme. A little timely attention with emery cloth or a file will
soon restore items like this to a good serviceable finish,

Working facilities

Not to be forgotten when discussing tools, 1s the workshop itself. If
anything more than routine maintenance is to be carried out, some
form of suitable working area becomes essential.

It is appreciated that many an owner mechanic is forced by
citcumstances to remove an engine or similar item, without the benefit
ol a garage or workshop. Having done this, any repairs should always
be done under the cover of a roof.

Wherever possible, any dismantling should be done on a clean, flat
workbench or table at a suitable working height

Any workbench needs a vice: one with a jaw opening of 4 in (100
mm) is suitable for most jobs. As mentioned previously, some clean dry
storage space is also required for 1ools, as well as for lubricants,
cleaning fluids, touch-up paints and so on, which become necessary

Another item which may be required, and which has a much more
general usage, is an electric drill with a chuck capacity of at least 916
in (8 mm). This, together with a good range of twist drills, is virtually
essential for fitting accessories such as mirrors and reversing lights.

Last, but not least, always keep a supply of old newspapers and

clean. lint-free rags available, and try to keep any working area as clean
as possible

Spanner jaw gap comparison table

Jaw gap (in)

0250
0.276
0313
0.315
0.344
0.354
0.375
0.394
0.433
0.438
0.445
0472
0500
0512
0525
0561
0.563
0.591
0.600
0.625
0630
0669
0 GB6
0.709
0.710
0.748
0.750
0813
0820
0.866
0875
0920
0.938
0945
1.000
1.010
1.024
1.063
1100
1125
181
200
250
260
300
33
.390
a7
A38
480
500
575
1.614
1625
1.670
1.688
1.811
1.813
1.860
1.875
1.969
2000
2.050
2165
2.362

e e

Spanner size

1/a in AF

7 mm

516 in AF

8 mm

/32 in AF, /8 in Whitworth
9 mm

Ifm in AF

10 mm

11 mm

e in AF

36 in Whitworth; 14 in BSF
12 mm

Y12 in AF

13 mm

a4 in Whitworth; 516 in BSF
14 mm

916 in AF

15 mm

5/16 in Whitworth; 3.8 in BSF
58 in AF

16 mm

17 mm

M6 in AF

18 mm

38 in Whitworth; 7/16 in BSF
19 mm

34 in AF

13/16 in AF

/16 in Whitworth;, /2 in BSF
22 mm

18 in AF

1/2 in Whitworth; 916 in BSF
506 in AF

24 mm

1in AF

916 in Whitworth; 5/8 in BSF
26 mm

16 i AF; 27 mm

S8 in Whitworth; 'Y/16 in BSF
18 in AF

30 mm

/16 1in Whitworth, 3/a in BSF
1Y/4 in AF

32 mm

34 in Whitworth; 7 8 in BSF
1516 in AF

13/16 in Whitworth. %16 in BSF
36 mm

1716 in AF

7’8 in Whitworth; 1 in BSF
1'/2 in AF

40 mm; '9/16 in Whitworth
41 mm

15/8 in AF

1 in Whitworth; 118 in BSF
1Y/16 in AF

46 mm

11316 in AF

1/8 in Whitworth, 1/a in BSF
178 in AF

50 mm

2 in AF

11/4 in Whitworth; 138 in BSF
55 mm

60 mm



Safety first!

Professional motor mechanics are trained in safe working proce-
dures. However enthusiastic you may be about getting on with the job
in hand, do take the time to ensure that your safety 1s not put at risk. A
moment's lack of attention can result in an accident, as can failure to
observe certain elementary precautions.

There will always be new ways of having accidents, and the
following points do not pretend 1o be a comprehensive list of all
dangers; they are intended rather to make you aware of the nsks and to
encourage a safety-conscious approach to all work you carry out on
your vehicle.

Essential DOs and DON'Ts

DON'T rely on a single jock when woirking undemeath the vehicle.
Always use reliable addional means of support, such as axle stands,
securely placed under a part of the vehicle that you know will not give
way.

DON'T attempt 1o loosen or ighten high-torque nuts (e g wheel hub
nuts) while the vehicle is on a jack; it may be pulled off

DON'T start the engine without first ascertaining that the transmission
1510 neutial (or "Park” where apphcable) and the parking brake applicd
DON'T suddenly remove the filler cap from a hot cooling system
cover it with a cloth and release the pressure gradually fist, or you may
get scalded by escaping coolant

DON'T attempt to dramn oil until you are: sure it has cooled sufhcwently
to avoud scalding you.

DON'T grasp any port of the engme, exhaust or calalytic converter
without first ascertaining that it s sufhiciently cool to avord burming
you.

DON'T allow birake fluid or antifrecze to contact veliele pantwaork.
DON'T syphon toxic liquds such as fuel, brake fluid or antifreeze by
mouth, or allow them to remain on your skin.

DON'T inhale dust 1t may be injurious to health (see Asbestos
below).

DON'T allow any spilt o1l or grease to remain on the floor
straight away, belore someone ships on it

DON’T use ll-fitting spanners or other tools which may ship and cause
injury.

DON'T attempt to hit a heavy component which may be beyond younr
capability - gel assistance

DON'T rush to fimish a job, or take unvenhied short cuts

DON'T allow children or anmimals i or around an unattended velhacle.
DO wear eye protection when using power tools such as dull, sander,
bench gnnder ete, and when working under the velicle.

DO use a barner cream on your hands prior to undertaking dirty jobs
it will protect your skin from infection as well as making the dirt casier
1o remove afterwards, but make sure your hands aren’t left shppery.
Note that long-term contact with used engine ol can be a health
hazard,

DO keep loose clothing (culfs, e etc) and long hawr well out of the
way of moving mechanical parts

DO remove nngs, wristwatch ete. before wotking on the vehicle
especiolly the electrical system

DO ensure that any lifting tackle used has a safe working load rating
adequate for the job

DO keep your work area tidy - 1115 only too easy to fall over aincles left
lying around.

DO get someone to check penodically that all is well, when working
alone on the vehicle.

DO carry out work in a logical sequence and check that everything is
correctly assembled and ughtened afterwards.

DO remember that your vehicle's safety affects that of yourself and
others. If in doubt on any point, get specialist advice

IF, in spite of following these precautions, you are unfortunate enough
1o injure yourself, seek medical attention as soon as possible

wipe 1t up

Asbestos

Certain fricton, insulaung, sealing, and other products - such as
brake linings. brake bands, clutch imings, torque converters, gaskets,
elc - contain ashestos. Extreme care must be taken to avoid mhalation
of dust from such products since it 1s hazardous to health 1 in doubt,
assume that they do contain asbestos.

Fire

Remember at all tmes that petrol (gasoline) is highly flammu.
Never smoke, or have any kind of naked flame around, when waol
on the vehicle, But the risk does not end there - a spark caused by,
electrical short-circunt, by two metal surfaces contacting each othes
careless use of tools, or even by static electncity built up in your by
under certain conditions, can ignite petrol vapour, which i a conlo
space i1s highly explosive.

Always disconnect the battery earth (ground) ternunal b
working on any part of the fuel or electncal system, and nevia
spilhing fuel on to a hot engine or exhaust

Itis recommended that a fire extinguisher of a type suntable fon ¢
and electncal fires 1s kept handy i the garage or workplace ot all e
Never ty 1o extinguish a {uel or electrical fire with water

Fumes

Certain fumes are highly toxic and can quickly cause unconsci
ness and even death if inhaled to any extent Petrol (gasoline) iy,
comes into this category, as do the vapours from certam solvents <
as tnchloroethylene Any draming or pounng of such valatile flo
should be done i a well venulated area

When using cleaning fluids and solvents, read the instructy
carefully. Never use matenals from unmarked contamers  they o
(ive: off poisonous vapours.

Never tun the engine of a motor vehicle i an enclosed space s
as o garage Exhaust fumes contain cartbon monoxide which
extremely poisonous, if you need to run the engine, always do so int
open air or at least have the rear of the vehicle outside the workpla

If you are fortunate enough 10 have the use of an inspection |
never drain or pour petrol, and never run the engine, while the veh
is standing over it; the fumes, being heavier than air, will concentrat
the pit with possibly lethal results.

The battery

Never cause a spark, or allow a naked light, near the vehil
battery 1twill normally be giving ofl a certain amount of hydrogen
which s highly explosive.

Always disconnect the battery earth (ground) temunal bl
working on the fuel or clectneal systems

I possible, loosen the filler plugs or cover when charging !
battery from an external source Do not charge at an excessive rat
the battery may buist

Take care when topping up and when carrying the battery, The o
clectrolyte, even when diluted, 1s very corrosive and should not
allowed to contact the eyes or skin.

If you ever need to prepare electrolyte yourself, always add the o
slowly to the water, and never the other way round. Protect agan
splashes by wearing rubber gloves and goggles

When jump starting a car using a booster battery, for negative va
(ground) vehicles, connect the jJump leads in the following sequen:
Fust connect one jump lead between the positive (+ ) terminals of 1
two battenes. Then connect the other jump lead first 1o the negat
() termmal of the booster battery, and then to a good earthi
(ground) point on the vehicle to be started, at least 18 in (45 cm) 1
the battery if possible. Ensure that hands and jump leads are clear
any moving parts, and that the two vehicles do not touch. Disconn:
the leads in the reverse order.

Mains electricity

When using an electric power tool, inspection hght etc, whu
works from the mains, always ensure that the applhance is corec!
connected to its plug and that, where necessary, it is properly eartly
(grounded) Do not use such appliances in damp conditions i
again, beware of creating a spark or applying excessive heat in t!
vicinity of fuel or fuel vapour.

lgnition HT voltage

A severe electnc shock can result from touching certain parts of t/
ignition system, such as the HT leads, when the engine 1s runnming
being cranked, particularly if components are damp or the insulation
defective. Where an electronic ignition system s fitted, the HT volti
is much higher and could prove fatal.



Routine maintenance

Maintenance is essential for ensuring safety, and desuable tor the
purpose of getting the best in terms of performance and economy from
your car. Over the years the need for penodic lubrication  ailing,
greasing and so on — has been drastically reduced. if not totally
eliminated. This has unfortunately tended to lead some owners Lo think
that because no such action is required, components either no longer
exist, or will last forever. This is a senous delusion I follows therelore
that the largest initial element of mamtenance 15 visual exannnation
and a general sense of awareness This may lead 1o repauns or renewals,

but should help to avoul roadside breakdowns, Other neglect results in
unrehability, increased running costs, more rapid wear and depreci-
ation of the velicle i general

The following seivice schedules are a hst of the maintenance
requirements and the intervals at which they should be carried out.
Where apphicable these procedures are covered in - greater detail
throughout this manual near the beginnimg of each Chapter or Chapter
tivision

—

=%

I
e

1 Brake servo unit 12 Aurinlet duct

2 Start valve 13 lgnition coil

3 Distributor cap 14 Power steering Hud
4 Windsecreen wiper arm reservon

5 Headlamp rela ¥ 15 Warm up regulator

6 Windscreen washer 16 Power steering punip
) reservoir 17 Dustrhutor/mixture control
7 lgnition amplifier module wnit

8 Fuel filter 18  Aw cleaner body

9 Engine oil filler cap 19 Bonnel stay

10 Throttle housing 20  Power steeang pump

Air chamber trvebelt

-

View of engine compartment (2.8 Injection)

21 Radwitor filler cap 31 Cooling system pressure
22 Radiator cap and expansion tank
23 Alternator 32 Brake master cylinder
24 Headhght access cover 33 Front suspension top
2L Battery mounting

26 Top hose 34  Brake fluid reservoir

35 Brake flwd low level
checking membrane
Vacuum hose
Fusebox

27 Drving hght relay ! fuse urnit

28  Thermotime switeh

29  Coolant temperative sender 36
uni 37

30 Auxilrary air device
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Exhaust system front pipe
Clutch calle and rauliber
gaiter

O filter cartedlge

Brake caliper

Brake Headile hydrauhic
hose

o~

View of front underbody (2.8 injection)

Front suspension track 10 Frone stabuliser har
control arm 'Y Divebodts

Track rod end balljount 12 Fun

Rubber bellows LY Sump od diinn plug
Power steering gear 11 Bottom hose

15 Stuter motor solenond

16
17
18
19
20

Starter motor

Fuel feed and return pipes
Manual gearbox

Propetler shalt

Mounting (engie rear)
Specdatctir cable




Rear sdencer and tail pipe
Rear spring

Rear spang U-bolts

Rear shock absorber

Rear brake hydraulic hne
vonnechon

View of rear underbody (2.8 Injection)

Intermediate sl
Propeller shalt

Rear stabdiser b
Fuel gauge sender it

Rear axle casing and
differential unit

Fuel accumulator
Handbrake linkage
Fuel tank

n‘,\-';,;.\._

14
15
16

17

Ouitlet wron
falet hose

Fuel pump and rubber

ounting

Rear axle Wller level plug

156




16 Routine maintenance

Every 250 miles (400 km) or weekly — whichever comes first

Check the engine oil level and top up if necessary (Chapter 1)
Check and adjust the tyre pressures (Chapter 10)

Clean the windscreen and windows

Clean the headlamps

Every 6000 miles (10 000 km) or six months - whichever
comes first

Engine (Chapter 1)

Change engine ol and flilter

Clean oil filler cap

Check for any fluid leakage in engine compariment

Cooling system (Chapter 2)
Check coolant level

Fuel system (Chapter 3)

Check idling mixture (carburettor models only) at first seivice after

overhaul
Check idling speed

lgnition system (Chapter 4)
Clean and regap spark plugs (conact breaker models only)

Clean and check distributor cap, rotor, HT leads and coil (contact

breaker models only)
Check dwell angle (contact breaker models only)
Check ignition timing (contact breaker models only)

Clutch (Chapter 5)
Check adjustment

Braking system (Chapter 9)
Check servo

Check hydraulic fluid level
Check pads and shoes for wear
Check brake lines and hoses

Suspension and steering (Chapter 10)
Check tyres for wear and damage
Check steering components for wear and damage

Bodywork and fittings (Chapter 11)
Check seat belts for wear, damage and security

Electrical system (Chapter 12)
Check operation of lights

Check washer fluid levels

Check battery electrolyte level

Cooling system (Chapter 2)
Check condition and tension of alternator drivebelt

Fuel system (Chapter 3)

Tighten inlet manifold bolts/nuts

Check vacuum hoses

Check exhaust system

Check air cleaner temperature control (if applicable)
Renew fuel filter (fuel injection models only)

lgnition system (Chapter 4)

Lubricate the distributor (contact breaker models only)
Renew the contact breaker points (if apphcable)
Renew the spark pluys

Transmission (Chapter 6)
Check ol/fluid level
Lubricate automatic transmission linkage

Rear axle (Chapter 8)
Check oil level

Braking system (Chapter 9)
Check vacuum hose
Lubricate the handbrake linkage

Suspension and steering (Chapter 10)
Check conditon and tension of power steenng dovebelt (if apphicals
Check suspension for wear and damage

Bodywork and fittings (Chapter 17)

Check operation of all locks

Check security of door check straps

Lubricate locks, door check straps and fuel filler cap flap
Check underbody protective coating

Electrical system (Chapter 12)
Check operation of all electrical tems

Every 24 000 miles (40 000 km) or 2 years - whichever
comes first

In addition to the 12 000 mde schedule

Engine (Chapter 1)

Renew crankcase enussion valve

Cooling system (Chapter 2)

Renew coolant

Fuel system (Chapter 3)

Renew air filter element

Transmission (Chapter 6)
Adjust automatic transnussion brake band

Every 12 000 miles (20 000 km) or 12 months - whichever
comes first

Every 36 000 miles (60 000 km) or 3 years — whichever
comes first

In addition to the 6000 mile schedule

Engine (Chapter 1)
Check and adjust valve clearances

In addition to the previous schedules (where applicable)

Braking system (Chapter 9)
Renew hydraulic fluid



Recommended lubricants and fluids

17

Component or system

Lubricant type or specification

Engine (1)
Manual gearbox (2)
Automatic transmission (3)
Black dipstick
Red dipstick

Rear axle (4)

Power steering (5)

Braking system (6)

—

SAE 20W/40 or 20W/50 multigrade engine ol

SAE 80 EP oil to Ford specification SQM 2C 9008 A
ATF to Ford specification SQM 2C 9007 AA

ATF 1o Ford specification SGM 2C 9010 A

SAE 90 oil 1o Ford specificaton SQM 2C 9002 AA

ATF to Ford specification ESWM 2C, 33E, SQM 2C 9007 AA or

DZAZ 19582 A

Hydraulic fluid to Ford specification SAM 6C 9103 A

_J




Conversion factors

Length (distance)

Inches (in) X 264
Feet (1) X 0305
Miles X 1.609
Volume (capacity)

Cubie inches (cu in, in") X 16387
Impenal pints (lmp pt) X 05668
Impenal quarts (lmp qt) X 1137
Impenal quants (lmp qr) X 120
US quarts (US qt) X 0946
Impenal gallons (lmp gal) X 4546
lmpenal gallens (Imp gal) X 12m
US gallons (US gal) X 3785
Mass (weight)

Ounces (02) X 2835
Pounds (Ih) X 0454
Force

Ouncas-lorce (ol oz) X 0278
Pounds torce (Ibf 1) X 4448
Newlons (N) X 01
Pressure

Pounds-force per square meh X 0070
(psic Ibf/n?; 1b/n?)

Pounds-force per squiare inch X 0068
(pst; Ibi/in?, 1b/in¥)

Pounds-force per square inch X 0069
(ps. Ibt/in?, Ib/in?)

Pounds-force per square mch X 6895
(ps1, IL/7, 1b/in?)

Kilopascals (kPa) X om
Millibare (mbar) X 100
Millibar (mbar) X 00145
NMutlihan (miban) X 075
Mallihyane (mabsar) X 1.40
Millimetees of mercury (mmHg) X 1868
Inches of water (inH,0) X 2768
Torque (mament of force)

Pounds-force nches X 11562
(1bf i, 1 n)

Pounils-force inches X 0113
(1l 1 )

Pounds-force nches X 0083
(Ibf i, 1 in)

Founds-force feet (11 T, 1 ) X 0138
Pounds-force feet (Ibf fu. 1b ft) X 1.356
Newton meties (Nm) X 0102
Power

Horsepower (hp) X 7457
Velocity (speed)

Miles per hour (mules/hr, mph) X 1.609
Fuel consumption®

Miles per gallon, Impenal (mpg) X 0354
Miles per gallon, US (mpg) X 0425
Ten'pemmre

Degrees Fahrenhet = (Cx18) + 32

Millimetres (mm)

- Metes (m)

Kilometres (km)

Culne centimeties (oo, om')
Litres (1)

Liteess (1)

US quants (US q1)

Litrees (1)

Litres (1)

US gallons (US gal)

Liteees (1)

Grams ()
Kilograms (kq)

Meswtons (N}
Niswtons (N)
Kilograms fores (hyl. ko)

Kilograms force per square
centmetie (kgl/em?, kg/em?)
Atmospheres (atm)

Birs
Kilopascals {kPa)

Kilogprams toce per squate
centimetee (kgl/em?, kg/em”)
Paseals (Pa)

Pounds-force per squane inch
(grse, I, Th/m?)

Millimeties of mercury (mmkg)
Inches of water (inH,0)
Inches of water (inH,0)
Pounds-foice per square inch
(pst, b n? 1h/in®)

Kilograms -force centimetie
(kgt cm, kg em)
Newton metres (Nm)

Pounds-force feet (165 fy 1 ft)

Kilograms-force meties
(kaf m, kepm)

Newton meties (Nm)
Kilograms-force metres
tkgf m, kg m)

= Watls (W)

- Kilometres per hour (km/hr; kph)

Kiometres per htre (km/1)
Kilometies per e (ki/l)

Degrees Celsius (Degrees Cenugrade; “C)

KX K XXX o X X

>x x

o XX

X

00394
3281
0621

0061
176
088

0833
10567
022

0833

0264

0035
2 205

36
0225
am
14223
14 696
145
0145
981

om
68 947

1333
0na
0535
0036

7233

0738
9804

00013

0621

2825
2 352

s conunon practice to convert from mules per gallon (mpg) to hitees/ 100 kilometres (1/100km),
where mpg (Impenal) x 11100 km = 282 and mpg (US) x 11100 kin = 235

Inches (in)
Feet ()
Miles

Cubne inches (cu i, in')
Impenal pints (lmp pt)
Impenal quans (Imp o)
Impenal quants (Imp at)
US quans (US qu)
Impenal gallons (lmp gal)
Impenal gallons (Imp gal)
US gallons (US gal)

Qunces (o0z)
Pounds (1)

Ounces-force (o, o)
Pounds-force (Ibf, 1)
Newtons (N)

Pounds-force per square meh
(ps, 1L/, Ih/ine)
Pounds-foice per squate meh
(psi; Ibi/in, 1b/in®)
Pounds-force per square inch
(ps IbE/in?, 1h/in?)
Pounds-force per squine inch
(psi, Ibf/n?, Ibh/in)
Kilopascals (kPa)

Mullibyawe (mbin)
Mullibar (mbar)

Millihar (mbar)

Milhibar (mban)

Milimetres of mercury (mmHg)
Inches of water (inH,0)

- Pounds-force mches

(I 1)

Pounds-force inches

(Ibf i, I in)

Pounds-force mches

(Ibf in; 1 in)

Pounds-force feet (Ibf It b 1)

Pounds-force feet (Ibf fi, 1b f1)
Newton metres (Nm)

Horsepower (hp)

Miles per hour (miles/hr; mph)

Miles per gallon, Impenal (mpg)
Miles per gallon, US (mpy)

= (F-32)x056



Fault diagnosis

Introduction

The vehicle owner who does his or her own maintenance according
to the recommended schedules should not have 1o use s section of
the manual very often. Modem component rehability is sueh that,
provided those items subject to wear or detenoration are inspected or
renewed at the specified intervals, sudden fanlure 1s comparatively rare
Faults do not usually just happen as a result of sudden fnlure, but
develop over a period of time. Major mechamcal fallures in patticular
are usually preceded by charactenstic symptoms over hundreds or
even thousands of miles. Those components which do occasionally
Ll wahout warning are often small and easily carned i the vehicle

Wuth any fault finding, the first step s 10 decide where 10 begm
investigabons  Sometimes this 1s obvious, but on other occasions a
Iitth: detective work will be necessiny. The owner who makes hall a
dozen haphazard adjustments or eplacements may be successful n
cuting a fault (or its symptoms), but he will be none the wiser if the
fault recurs and he may well have spent more tme and money than was
necessary. A calme and logical approach will be found 1o be more
stbisfactory ain the long run, Always take into account any wianning
sgns o abnommahities that may have been noticed m the penod
precedimg the fault - power loss, lngh or low gauge readings, unusual
nomes ot simells, ete - and remember that farlure of components such
a5 fuses o spark plugs may only be penters to some underlying fault

The pages which follow here are mtended 1 help in cases of failure
l‘u start or reakdown on the toad Thore s also a Fault Diagnosis
Secton . the end of each Chapter winch should be consulted of the
prebonay checks prove unfrotful. Whatever the fault, cettain basic
pinciples apply. These are as follows

Verify the fault. This is simply a matter of bemg sure thatl you
know what the symptoms are before starting work This s particularly
otant f you are investigating a fault for someone else who may not
have deserbed it very accurately

= Don’t overlook the obvious. For example, if the vehicle waon't
Slae HE e SR T : 3
Fhl Los there petrol in the tank? (Don't take anyone else’s word on this
ot . .
teular point, and don't trust the fuel gauge either!) If an electnical

fa sandie
IL::]H 5 andicated, look for loose or broken wires before digging out the
*ol Qe

mt:?g'[‘:llfr-lm‘ldisease. not the symptom. Subsututing a flat bauery
“"iiairly.n(v % 1«"{rged one will get you off the hard shoulder, but if the
i S:rml:-:;;“mﬁ 15 not attended 1o, the new battery will go the same
b Ml { ‘r’ changing oil-fouled spark plugs for a new set will get

vIng agam, but remember that the reason for the fouling (if it

wisn't 1
: simply an incorrect grade of plug) will have 1o be established
M Coteced

Don't t: :
JYon't take anything for granted. Particularly, don’t forget that

a4 new' ¢ :
UWocomponent may itsell be defecuve (especially if Us been

ratthing round m the boot for months), and don’t lrave components out
of a fault diagnaosis sequence just because they are new or recently
fitted. When you do Tinally diagnose o cdifficult fault, you'll probably
realise that all the ewidence was there liom the stan

Electrical faults

Elecincal faults can be more puzzling than straghtforward
mechanical falures, but they are no less susceptible to logical analysis
if the basic punciples of operation are understood. Vehicle electrical
wining exists i extremely unfavourable conditions  heat, vibration
and chenucal attack  and the first things 1o look for are loose or
corroded connections and broken or chafed waes. especially where
the wuies pass through holes in the bodywork or are subject to
vibration

All metal-bodied vehicles in curtent production have one pole of
the battery ‘eanthed’, e connected to the vehicle bodywork, and m
nealy all modem velucles itis the negative () tetninal The vanous
clectneal components - motors, bulb holders etc - are also connected
to earth, either by means of a lead or directly by ther mountings
Electne current flows through the component and then back to the
battery via the bodywork If the component mounting 15 loose or
conoded, or if a gnod path back to the battery 15 not avarlable. the
cicuit will be meomplete and mallunction will result. The engine
and ‘or geartbox are also earthed by means of flexible metal straps to the
body or subltame; 1f these straps are loose or nussing, starler motor,
generator and ignition trouble may result

Assuming the earth return 1o be sausfactory, electrical faults will be
due either to component matfunction or to defects in the current
supply Individual components are dealt with in Chapter 12, If supply
wites are broken or crocked internally this results i an open-crcuil.
and the easiest way to check for this s 10 bypass the suspect wue
temporanly with a length of wire having a crocodile clip or suitable
connector at each end. Alternatively, a 12V test lamp can be used to
venfy the presence of supply voltage at various points along the wie
and the break con be thus isolated.

If a bare portion of a lve wire touches the bodywork or other
earthed metal pait, the clectneity will take the low-resistance path thus
formed back to the battery this is known as a short-circuit. Hopefully a
short-circuit will blow a fuse. but otherwise it may cause burning of
the insulauon (and possibly further short-circuits) or even a fire. This1s
why 1t 1s nadwsable to bypass persistently blowing fuses with silver
foil or wire

Spares and tool kit

Most vehicles are supphied only with sufficient tools for wheel
changing, the Mamtenance and minor repair 100l kit detailed in Tools
and working facifities. with the addion of a hammer, 15 probably
sufficient for those repans that most motonsts would consider
attempting at the roadside In addition a few items which can be fitted
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Carrying a few spares can save you a long walk!

withoul too much trouble in the event of a breakdown should be
carried. Expenence and available space will modify the hist below, but
the following may save having to call on professional assistance

Spark plugs, clean and coneetly gapped

HT fead and plug cap long enough to reach the plug furthest
fronn the disteihtor

Dustrbutor rotor, eondenser and contact breaker fromts (as
applicable

Duvebelt(s)  cmergency type may sultice

Spne fuses

Set of prncipal hght buths

Ly of radator sealer and hose bandage

Exhaust bandage

Roll of insulating tape

Length of soft ron wire

Length of electrical ex

Tocch or inspection lamp (can double as test linp)
Battery jump leads

Tow-rope

lgmition waterproofing aecrosol

Litre of engme ol

Sealed can of hydraulic flurd

Emergency windscreen

Wormn drive clips

Tube of hiller paste

I spare Tuel is carried. a can designed for the purpose should be
used to mininise nsks of leakage and collision damage. A first aid kit
and a warming triangle, whilst not at present compulsory in the UK, are
obviously sensible items to carry in addition 1o the above.

When touning abroad 1t may be adwisable 10 carry additional spares
which, even if you cannot fit them yourself, could save having to wait
while parts are obtained The items below may be worth considenng

Cluteh and throttle cables
Cylinder head gasket
Alternator brushes

Fuel pump repair kit

Tyre valve core

One of the motonng organisations will be able 10 advise on
availability of fuel et in foreign countries.

Engine will not start

Engine fails to turn when starter operated
Flat battery (recharge, use jump leads, or push start)
Battery terminals loose or corroded
Battery carth to body defective
Engine carth strap loose or broken
Starter motor (or solenoid) wiring loose or broken
Automatic transmission selector in wrong position, or mhibi
switch faulty
lgnitlon/starter swatch faulty
Major mechamcal failure (seizure)
Starter or solenowl internal fault (see Chapter 12)

A simple test lamp is useful for checking electrical faults
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Starter motor turns engine slowly
partially discharged battery (recharge, use jump leads, or push
start)
Battery terminals lgose or corroded
Battery earth to body defective
Engine earth strap loose
Starter motor (or solenoid) wiring loose
Starter motor internal fault (see Chapter 12)

Engine turns normally but fails to start
Damp or dirty HT leads and distubutor cap (crank engine and
check for spark)
Dirty or incorrectly gapped distnbutor points (if apphecable)
No fuel in tank (check for delivery at carburettor)
Excessive choke (hot engine) or insutficient choke (cold engine)
Fouled or incorrectly gapped spark plugs (remove, clean and
regap)
Other ignition system fault (sce Chapter 4)
Other fuel system fault (see Chapter 3)
Poor compression
Major mechanical failure (eg camshalt gear teeth stnipped)

Engine fires but will not run
Insufficient choke (cold engine)
Air leaks at carburettor or inlet manilold
Fuel starvation (see Chapter 3)
Ballast resistor defective, or ather ignition fault (see Chapter 4)

Engine cuts out and will not restart

Engine cuts out suddenly — ignition fault
Loose or disconnected LT wires
Wet HT leads or distributor cap (aflter traversing water splash)
Coil or condenser failure (check for spark)
Other ignition fault (see Chapter 4)
Engine misfires before cutting out - fuel fault
Fuel tank empty
Fuel pump defective or filter blocked (check tor dehvery)
Fuel tank filler vent blocked (suction will be evident on releasing
cap)
Carburettor needle valve sticking (whaere apphcable)
Carburettor jets blocked (fuel contammated)
Other fuel system fault (see Chapter 3)

Engine culs out —- other causes
Senous overheating
Major mechanical failure (eg camshaft drive)

Engine overheats

lgnition (no-charge) warning light illuminated
Slack or broken drivebelt - retension or renew (Chapter 2)

lgnition warning light not illuminated
Coolant loss due to internal or external leakage (see Chapter 2)
Thermostat defective
Low ail level
Brakes binding
Rachator clogyged externally or intermally
Engine waterways clogged
lgmition timing incorrect or automatc advance malfunctioning
Mixture 100 weak

Note: Do not add cold water to an ovedheated engme or damage may
result

Low engine oil pressure

Gauge reads low or warning light illuminated with engine
running

Oil level low or incorrect grade

Defective gauge or sender unit

Wire 1o sender unit earthed

Engmne overheating

O1l filter clogged or bypass valve defective

Ol pressure relief valve defective

Ol pick-up stramer clogged

Oil pump worn or mountings loose

Worn mam or big-end beanngs
Note: Low od pressure in a ligh nuleage engme af tickover 1s not
necessanly a cause for concern. Sudden pressure foss at speed s lar
maoee stgodicant {nany event, cheek the gauge or warning hght sender
hefore condemmng the engime

H 24

/ POSITIVE

J . = .
Ump start lead connections for negative earth vehicles -
\ connect leads in order shown

p
5
NEGATIVE
18in. MIN
DISCTHARGED =) g © OOSTER
A B

TRy % BATTERY

o

o

o J

~

Crank engine and check for spark. Note use of insulated
tool to hold plug lead
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Engine noises

Tapping or rattling
Incorrect valve clearances

Pre-ignition (pinking) on acceleration
Incorrect grade of fuel
lgnition tming incornect
Distnbutor faulty or worn
Worn or maladjusted carburettor or 1dhing settings
Excessive carbon build-up in engine

Whistling or wheezing noises
Leaking vacuum hose
Leaking carburettor or maniold gasket
Blowing head gasket

Worn valve gear
Broken piston ring (ticking noise)

Knocking or thumping
Unintentional mechanical contact (eg fan blades)
Worn drivebelt
Peripheral component faul (genciator, water Pump )
Worn big-end beanngs (reqular heavy knocking Perhap
under load)
Worn man beanngs (rumbling and knocking. pethaps wor
under load)
Piston slap (most nobceables whien cold)



Chapter 1 Engine

Contents

Part A’ 2. 8 litre engine Crankshaft and mam beanngs  removal 61
Camshaft and camshalt bearings  examinauon and renovation 14 Crankshalt pulley  remowal oo ¢ R?
Camshaft and front intermediate plate  refitting 28 Crankshalt cear ol seal removal L. ;b
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Specifications

Part A- 2.8 Jitre engine

General

Type

Bore

Stoke

Cutie Capacity
Conpression talio

G-cyhinder ohv in 607 V formation
93 03 mim (3 663 In)

68 50 mm (2 697 in)

2792 cc

92 1
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Cylinder block
Bore diameter mm (in).
Standard grades
2,3and 4 ... ..
Oversize grades:
18,157 i o
Crankshaft
Endfloat mm (in) ..

Camshaft

Thrust plate thickness mm (in).
Rexl = P
Blue :

Endfloat arm (in)

Pistons
Clearance i bore mm (in)
Ring gap mm (in)

Top .

Centre

Bottom

Connecting rods
Big-end beanng runming clesrance mm (in)

Valves
Seat angle it
Valve clearance (cold) mm (n)
INIOL. iiiinsmmmcerean ossns .
Exhaust
Valve timing
Inlet opens
Inlet closes
Exhaust opens .
Exhaust closes
Tappet side clearance mm (in)
Valve spong hon length mm (in)
Steme-to - guide elearance nmm (1)
Inlist
Exhaust

Lubrication system
Capacity
With filter
Without filter
Ol pressure (mimmum at 80 C)
750 rpm
2000 rpm

Torque wrench settings
Mam bearing caps
Big-end caps
Crankshalt pulley bolt
Camshalt gear
Camshaft thrust plate
Flywheel .
Timing cover
To block ... o
To adaptor plate
Ol pump
Ol pump cover
Rocker shaft
Sump
Stage 1
Stage 2 ..
Ol dran plug
Cylindur head bolis
Stage 1 TP R TR
Stage 2 . TR
Stage 3 (after 10 1o 20 nunutes wait) .

Stage 4 (after runming engine for 15 minutes at 1000 rpm)

Rocker cover

93.010 10 93.020 (3.6618 1o 3.6622)
Increments of + 0010 (0.0004)

93.520 10 93.530 (3.6819 10 3 6823)
Increments of 0 010 (0.0004)

0080 1o 0280 (00031 10 0.0110)

3.960 1o 3985 (01559 10 0.1569)
3986 10 4011 (01569 to 01579)
00210010 (00008 to 0 0039)

0028 10 0048 (00011 10 00019)

03810 058 (0.0150 10 0.0228)
038 to 058 (00150 1o 0.0228)
03810 1.40 (00150 10 0.0551)

0006 1o 0.064 (00002 10 0.0025)

a6

0.35 (0.014)
040 (0.016)

24" BTDC
72" ABDC

73" BBDC

25" ATDC

0023 10 0.060 (00009 10 0 0024)
525 (2 0669)

0.020 10 0063 (0 0008 to 0 0025)
0046 10 0.089 (00018 1o 00035)

425 hee (7.5 pint)
400 litre (7.0 pint)

1.0 kgt/cm? (14 2 Ibi/in?)
2.8 kglf/em? (39 8 Ibf/in?)

Nm Ibf ft

90 to 104 66 10 77
29 10 34 211025
42 10 50 31 10 37
42 10 50 31 10 37
171021 131015
65 to 71 48 10 52
171021 131015
131017 1010 13
141017 101013
91013 71010
59 10 67 44 to 49
4107 3105

7110 5to7

2110 28 1510 21
39 to 54 29 10 40
54 1o 69 40 to 51
9510 115 70 1o 85

Back off /2 turn and retorque one bolt at a time 1o Stage 3 value

4107 3105
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‘
Part B: 3.0 litre engine

General

Bore ..
Stroke oo
CubiC CAPACITY <o

Compression ralio ...

cylinder block
Bore diameter mm (in):
standard grades.
B, Cand D ..o
Oversize grade A ...

Crankshaft
Endfloat mm (in) ..

Camshaft
Thrust plate thickness mm (i)
Endfloat mm (in) ..

Pistons

Clearances in bore mm (in)

Ring gap mm (in)
Top ...... i
CBAIE eeeeeeersiirrmrani
Bottom ... ..........

Connecting rods
Big-end bearing running clearance mm (in)

Valves
SeataNQle . i i
Valve clearance (cold) mm (in)
IAIBY Liiinsvcidnisiimsmrsvisasiisarivsivss
Exhaust ... ...
Valve timing.
tnlet DPENS .o
Inlet closes .
Exhaust opens
Exhaust closes ...
Tappet side clearance mm (i)
Valve spring free length mm (in)
Stem-to-guide clearance mm (i)
Inler
Exhaust .

Lubrication system
Capacity
With hilter
Without filter ., " .
Ol pressure (minimum at B0 C).
750 tpm
2000 rpm

Torque wrench settings
Main beaning caps ... . .
Big-end CODS iiviiiscisiviimivitoidion Sois
Crankshattpulley ... .. .
Camshaft gear ... .. .
Flywlmel_’dnueplme ST
From cover . .
Oil pump and pick-up
Ol pump cover
Sump S
Cylinder head bolts:
Stage 1 .
Stage2

Stage 3 (afer 10 1o 20 mmulcs.wan)
Stage 4

Stage 5 (after running englné for 15 nunutes at 1000 rpm) .

Rocker cover
Oil drain plug —_
Rear oil seal carrier ...

6-cylinder ohv in 60° V formation
93.67 mm (3 688 in)

72.42 mm (2851 in)

2993 cc

89:1

93647 10 93 658 (3 6869 1o 36873)

Increments of 1 0010 (0.0004)

94 036 to 94.091 (37022 to 3.7044)

0080 10 0280 (00031 10 00110)

5334 10 5384 (021010 0 212)
0.153 to 0.254 (0.006 10 0 010)

0036 10 0.051 (00014 to 0.0020)

0 254 10 0.508 (0010 10 0 020)
0254 to 0508 (0010 to 0.020)
0254 10 0381 (0.010 10 0.015)

0006 10 0.064 (0.0002 1o 0.0025)

46"

032 (0.013)
055 (0022)

29" BTDC

67" ABDC

70 BBDC

147 ATDC

0013 to 0.051 (00005 to 0.0020)
47 955 (1.8880)

0.020 10 0 063 (0 0008 10 0.0025)
0048 10 0 050 (0.0019 to 0.0020)

500 hitre (8 8 pint)
4 25 htre (7.5 pint)

1.0 kgf/em? (14.2 Ibi/in?)
2 8 kgf/em? (39 8 Ibl/in®)

Nm

68 10 76
53 10 59
55 10 62
55 to 61
G910 76
151018
1710 21
81012
8o

10

30 to 50
8210 92
10t 117
11010117
31006
2710 34
16 10 20

Ibf ft

50 10 56
39 10 44
41 10 46
41 10 45
51 1o 56
111013
131015
6109

6108

22 10 37
61 1o 68
81 1o 86
81 10 86
2104

2010 25
121015
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PART A: 2.8 LITRE ENGINE

1 General description

The 2.8 lire engine 1s of German V6 overhead valve type. The
camshalt 15 located centrally in the cylinder block and s driven by
helical gears from the crankshaft. The valves are operated by tappets,
pushrods and rocker arms.

The cylinder heads are of the crossflow design with the inlet
manifold located on top of the eylinder block between the two cylinder
heads and the exhaust mamifolds on the outside of the heads The
combined crankcase and cylinder block is made of cast won. Attached
1o the bottom of the crankcase i1s a pressed steel sump which acts as a
1eservon for the engine ol

Alunmimum  alloy pistons are connected 1o the crankshaft by
H-section forged steel connecting rods and gudgeon pins Two
compession nngs and one oil control ring, all located above the
gudgeon pm, are hitted.

The forged crankshalt runs in four main beanngs, and endlloat 1s
controlled by thrust washers on No 3 main bearing. The dnve gear for

the distnibutor and oil pump is located in front of the rear cam
bearing
Lubrncation is by means of a bi-rotor o1l pump

2 Routine maintenance

Al the intervals specified in the Routing Mamntenance section u
front of the manual carry out the following procedures.

Change engine oil, renew oil filter and clean oil filler c.
1 Apply the handbrake then jack up the front of the car and suy
on axle stands. Alternatively position the car over an inspection |
2 Place a suntable container beneath the sump then unscrew
dramn plug (photos) and dram the ol

3 While the oil 1s draming unscrew the ol iilter canndge using a
wrench

4 Clean the dramn plug and sump then ehit the plug and nghten
5 Clean the filter contact area of the extension bracket

6 Smear a hilm of engine oil on the new ol lilter tubber gasket 1
screw 1t on until it just contacts the bracket face (photo) Fiom

—

Thermostat housing
Thermostat
Water pump

Tinming cover

By-pass hose Hange
Inlet manifold
Camshalt thrust plate
Camshaft gear

Ao~
[ BN W &

214

AR

Fig. 1.1 Exploded view of the 2.8 litre engine main
components (Sec 1)

Y Crankshalt gear 13 Oul pump driveshaft
10 Flywheel 14 Main beanng cap
11 Crankshalt spigot bearing 15 Ol pump

12 Od seal ?

)
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point tighten it a further 3/4 turn, . _

7 Remove the filler cap on Ih_c left-hand side of the engine and fill the
engine with the correct quantity and glradclz of all (photo)._

g Remove the oil level dipstick and wipe it clean, then re-insert it and
remove it again. The oil level shlould be up to the maximum mark
(photo). but note that this check is only accurate if the car is on level
ground, )

g |f necessary, lop up the level noting that the dman;e between the
minimum and maximum level marks represents approximately 1.0 hitre

(1.76 pint). .
10 Clean the o1l filler cap then refit it

Check and adjust valve clearances
11 Refer to Section 35.

Tighten inlet manifold bolts

12 Remove the air chamber and tghten the inlet manifold bolis o the
specified torque with reference to Chapter 3 On completion rehit the
air chamber

Renew the crankcase emission valve

13 Pull the valve and hose from the rear of the nght-hand rocker cover
(photo)

14 Release the clip and remove the valve from the hose

15 Fit the new valve in reverse order.

3 Major operations possible with engine in car

The following major operations can be camed out without
removing the engine from the car

(a) Removal and refitting of the cylinder heads

(b) Removal and refitting of rocker shalt and pushrods

(c) Removal and refitting of front engine maountings

(d) Remaoval and refitting of the flywheel (gearbox removed)
fe) Removal and refitting of the sump and oil pump

(f)  Remaoval and refitting of the timing gears

(g) Removal and relitting of the big-end bearings

43

h

22 Engine sump deain plug

28 Engine o level dipstick markings

valve

2 13 Removing the crankcase emission

(h) Remaoval and refitting of the pistons and connecting rods
(1) FRenewal of the crankshaft front seal in timing cover

4 Major operations requiring engine removal

The following major operations may be camed out after iemoval of
the engine:

(a) Removal and refitting of the conkshalt and mamn bearings
(b) Renewal of the crankshalt tea seal

5 Methods of engine removal

1 Although it s possible W remove the engime and gearbox as an
assembly 10is recommended that the engme s removed as g separate
unit H the engame and gearbox are renoved as an assembly o has o be
lifted out at a very steep angle and for thes g consideralile iftng height
15 requireed

2 I the work bemg undertaken requees the removal of the gearbos as
well as the engine it 1s recommended that the gedarbox s removed fust
(refer to Chapter G)

6 Engine - removal

It 15 essentid (o have a good host, and o axle stands if an
mspection it s not avalable

The sequence of operations listed w this Section 1s not critical as
the pusition of the person undertaking the work, o the tool i hus hand.
will determine to a certain extent the order i wheh the necessaiy
operations are performed. Obviously the engine cannot be removed
until everything is disconnected from ot and the following sequence
will ensure that nothing 1s lorgotten
1 Remove the bonnet as described m Chapter 11
2 Disconnect the battery negative lead and the earth cable from the

A

6 2 Earth cable on the alternator adjustment
bracket (arrowed)
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alternator adjustment bracket (photo)

3 Dramn the coohing system and remove the radiator as descrbed in
Chapter 2

4  Remove the expansion tank and bracket as described in Chapter 2
(photos)

5 Disconnect the hoses from the auxiliity air valve, thermostat
housing, and the heater tubes on the bulkhead

6 Disconnect the brake servo vacuum hose from the air chamber

7 Disconnect the inlet duct from the thvottle housing and mixtue
control unit.

8 Disconnect the throttle cable with eference to Chapter 3

9 Pull the centre HT lead from the distibutor cap and position (o one
side

10 Disconnect the multi- plug from the distubutor

11 Disconnect the winng from the temperature gauge sender unit
(photo). thermotime switch, wiarm up requlator, awxaliary g device
and cold start valve

12 Unscrew the union nut and disconnect the oil pressure gauge hine
(photo)

13 Disconneet the eanth cable from the the hulkhead (photo)

14 Posimon a suitable continer beneath the power steenng pump
then disconnect the tlurd hoses (Chapter 10) and dean the Hud. Place
the hoses on one side

15 Remove the alterator as descobed e Chapter 12

16 Remove the powaer stecting pumps dovebelt as descobed i Chapti
10

17 Remove the o chimiber then remove the igectors, liraving them
attached to the Tuel hnes, and position the Taes 1o ome side Beler o
Chapter 3 Tor the semoval procedun:

6.4A Remowving the expansion tank 648
mounting bracket upper

e

612 Ol pressure gauge hine (arrowed)

6.13 Removing the earth cable from the
bulkhead

18 Apply thi: handbrake then jack up the front of the car and supy.
on axle stands

19 Remove: the starter motor as descoabed m Chapter 12

20 Remove the cluteh cable hom the gearbox with efeence
Chapter 5

21 Unscrew and remove the ol Tler cantndge (Section 2)

22 Disconnect the hoses from the oil cool

23 Using o 27 mm spanner unscrew the special nut secunng 1
extension bhrocket w the ol coaler Remove the bracket, 1ogethor w
the washers and O nng (photos

24 Unsaorew the nots from the tao engame mountings (photo!

25 Unbolt thes exhaust pipes oo thee eftand nght exhaust manifol
Toee them o o sude

26 Unbolt thee gearhox from the coguone adaptar plote

27 Lower the car to the grownd

28 Support the gearthox with . tralley o kb

29 Attach o haonst 1o the enguee andd post tabee s waaght To ot
s buabonniee, i sotabale plhaces o e e 1 the hoost chooies s arow
thee Teon of thae exhoaust gttt

300 T prevent dhimsage 1o the dednloton cape and totor e, e
theamy woath slisrence 1o Chaptes A

31 Unserewe the gearhox - 1o e Lilis

32 Rosas thee engpmes swhides qe o ong thise o tensttitngs o 1
slotted bk ts (phata) 10 ey B e dplal o completely renove 1l
pg bt Bl peecsianbeng Wathy the oo saesaseh e e of thie L kasts 11
i lomwannde to dsenigarge o Teoms e g atid Tocation dowels
B3 When thee e hute hos clear of the gpesbos mput shalt b thie eoegn
Tromny thue e compartinent stobe aondineg ot prast the sunoundin
Cotnpotients phioto)

6 11 Temperature gauge sender umit winng
(arrowed)

la i oL
6 23 Removing the extension bracket
(arrowed) from the ol cooler
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6.24 Left-hand engme mounting nut

mounting brackets

vk

G.32 Lifung the engine clear of the

G 33 Lifting the engine from the engine
compartment

7 Engine dismantling - general

8 Engine ancillaries - removal

1 When the engme s removed from the carn i and pariicularly its
accessories, are vulnerable 1o damage. H possible mount the engime on
astand, or failling this, make sure s supported i such a manner that it
will not be damaged whilst undomg tight nuts and bolis.

2 Cleanliness 15 impontant when dismanthing the engine (o prevent
exposed parts from contamination. Before starting the dismanthing
operations, clean the outside of the engine with paralfin, or a good
grease solvent if it is very dirty. Carry oul this cleaning away from the
area in which the dismantling is to take place.

3 If an engine stand is not avanlable carry oul the work on a bench or
wooden platform. Avoid working with the engine dicclly on a
concrete floor, as gnit presents a real source of trouble

4 As parts are removed, clean them i a paraflin bath. Never immerse
parts with intemal oldways in paraffin but wipe down carefully with a
petrol-dampened 1ag Clean oillways with wire

5 Iuis adwisable to have sunable contimers 1o hold small ilems
therr groups as this will help when eassembling the engme and also
prevent possible loss

6 Always oblam complete sets of gaskets when the engine s being
dismantled. Itis o good policy to always [t new gaskets in view of the
relatively small cost involved  Retam the old gaskets when dismanthing
the engine with a view to using them as a pattern o make a
replacement gasket if a new one 1s not available.

7 When possible, refit nuts, bolts and washers in ther locations as
this helps 1o protect the threads from damage and will also be helpful
when the engine 15 heing reassembled, as it establishes therr location
8 Retan unserviceable items untl the new paits are oblained, so that
the new part can be checked against the old part 1o ensute that the
Cotrec, item has been supphed.

Although the items hsted may be removed separately with the
engine installed (as desconbed in the relevant Chapters) it is more
approprate to take them off after the engine has heen removed from
the car when extensive dismanthng is being carried out. The items are:

Fuel injection system components (Chapter 3)
Distributor (Chapter 4)

Fan and water pump (Chapter 2)

Power steering pump (Chapter 10)

Infet and exhaust manifolds (Chapter 3)
Chuteh (Chapter 5)

Spark plugs (Chapter 4)

9 Engine - dismantling

1 Remove the ol level dipstick.

2 Unscrew the centre sleeve and remove the ol cooler and gaskelt
(photo).

3 1f not done previously, unscrew the sump drain plug and drain the
oil into a suitable contamer

4 Unbolt the engine mountings (photos).

5 Unbolt the power steening pump idler pulley and bracket (photo).
6 Disconnect the bypass hose lrom the timing cover rear elbow
(photo).

7 Remove the rocker cover secunng bholts and hit off the covers
(photo). Discennect the breather hose where applicable.

8  Undo the rocker shaft securing bolts and remove the rocker shafts
and o1l splash shields (photos). Note which way the splash shields are

9
2 0l cooler showing centre sleeve

9.4A Left-hand side engine mounting

9 4B Right-hand side engine mounting
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9.5 Power steceng pump adler pulley and
bracket (amrowiat)

99 Remove the pushrods

fitted. Mark the rocker shafts so that they can be refitted in their
original positions

9 Lift out the pushrods and keep them in their respective positions in
relation to the rocker shafts to ensure that they are refitted in thenr
original locations (photo)

10 Unscrew the cylinder head bolts progressively and in the reverse
order to the tightening sequence shown in Fig. 1.7 (photo)

11 Each head can now be lifted from the block (photo). If the head
sticks 1o the cylinder block try to break the seal by rocking it If this
does not free it a soft- faced hammer can be used to strke it sharply and
break the cylinder head joint seal Never use a metal hammer directly
on the head as this may fracture the casting Also never try to prise the
head free by forcing a screwdnver or chisel between the cybinder head
and eyhinder block as this will damage the mating surfaces

12 Remove the cyhinder head gaskets

13 Unscrew the ol pressure switch

14 Using a prece of bent wire, pnse the valve tappets from the block

9 6 Disconnecting the by pass hose from
the tmung cover rear clbow

9.10 Removing the cylinder head bolts

9 8C ... and ol splash shiclds

9.11 Removing the nght-hand side cylinder
head

(photos) Place the tappets with their respective pushrods 10 ensurs:
correct refitting

15 Invert the engine and unbolt the sump (photo). Remove the
gaskets

16 Unbolt the pick-up pipe from the ol pump, and remove the gasket
(photos)

17 Unbolt the oil pump and withdraw the dnveshaft, noting which
way round 1tis hitted (photos).

18 Remove the crankshaft pulley securing bolt and take the pulley olf
the crankshaft (photos). Restramn the crankshalt from turning by
chocking the flywheel

19 Index mark the position of the flywhiel in relation to the crankshaft
s0 that it can be refitted in the same position

20 Chock the flywheel to restrain it from turning, then remove the six
bolts secuning the flywheel to the crankshaft and hit off the flywheel
(photo)

21 Remove the engine adaptor plate (photo)
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9148 pose up e tappets 9.14C . and remove them from the Dloek

- _‘

9.17B Removing the ol pump doveshaft 9.18A Unscrew the crankshaft pulley bolt
(arrowed)

ot gt
9188

temove the bolt 9.18C . and shde off the pulley 9 20 Removing the flywheel bolts
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22 Unbolt the thermostat rear water elbow Remove the gasket cap Keep the shell hearings with the cap and connecting rod fr
23 Unbolt the uming cover and remove the gasket (photos) which they are wemoved. To remove the shell bearings, press

24 Unscrew the bolt securing the camshalt gear to the camshalt and beanng on the sule opposite the groove in both the connecting rod ,
pull off the gear (photos). the cap, and the beanng will slide out (photos)

25 Unscrew the front intermediate plate attaching bolts and remove 30 Withdraw the piston and connecting rod upwards out of

the intermediate plate. Remove the gasket and spacer (photos) cylinder bhore by tapping  with the handle of a hammer
26 If the crankshaft gear needs to be iemoved use a standard puller 10 undemeath

draw 1t off the crankshaft (photo) 31 Repent the procethuee given in paragraphs 29 and 30 to remove
27 Unscrew the camshaft thrust plate securing bolts, remove the remainmni pustons and connecting rods

thrust plate and withdraw the camshaft (photos). 32 Make sure that the adentfication marks are wisible on the o
28 Check that the big-end beanng caps and connecting rods hive heanng caps so that they can be rehtted i therr onginal position:
ientification marks. This 15 to ensure that the correct caps ae litted 1o reassetmbly The cops are numbered and an anow indicates the fron
the correct connecting rods and at reassembly are litted 0 ther cortet the engme (photo) Note that as from Felwuay 1982 Nos 2 and 3 ¢
cylinder bores Note that the pistons have an arrow (or notch) manked are tetamed wath longer bolts incorporating a domed head (phot
on the crown to indicate the forwad tacimg side (photos) Keep these wdentilie-d Tor position,

29 Remove the No 1 cyhinder big-end nuts, then tap ofl the bag endd 33 Undo the secunng bolts and LI oll the mam beanng caps and

9.21 Removing the engine adaptor plate 9 23A Unbolt the timing cover

b

i

i

catllh

.{( (//J_f_-t..

9 24A Remove the securning holt 9248 . and shde off the camshalt gear 9 25A Unscrew the holts

9258  and remove the intermediate
plate
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g.26 Pulling off the crankshaft gu. 9 27A Unserew the holts 9278 . andemove the camshaft thrust
plate

9.28A Check that the big-end bearing caps
and connecting rods are marked for
position (arrows)

0.27C Withdrawing the camshalt

boion _ | i
o ’3 The arrow on the PISton coenvn faces 9 298 Remowving a shell beanng from the
* lront of the engine connecting rod

AT b i“
9 32A Mam beanng cap number (A) and 9 328 The domed (lop) and standard
directional anow (B) (bottom) mamn bearnng bolts
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9.33A Removing a main beanng boll 9:3

main beanng shell

bottom half of each beanng shell, taking care 1o keep the beanng shell
i the nght caps (photo). When removing the rear main bearnng cap
note that this also retaing the crankshalt rear ol seal. When 1eMoving
the No 3 mamn beanng cap, note the position of the two half thrust
washors and mark them so that they can be refitted in the same
position. On later models the thrust washers are integral with the main
shell. 1t may be necessary to tap the main bearing cops with a
solt-faced hammer to release them

34 Lift the crankshaft out of the crankcase and remove the rear oil seal
(photo).

35 Remove the upper halves of the main beanng shells and the upper
half of the No 3 bearing thrust washers (where apphcable) from the
crankcase and place them with the respective main beanng caps
(photos)

10 Sump - removal and refitting with engine in car

1 Disconnect the battery negative lead.

2 Remove the distributor cap (Chapter 4) and the radiator shroud
(Chapter 2).

3 Apply the handbrake then jack up the front of the car and support
on axle stands.

4 Unscrew the sump drain plug and drain the oil into a suitable
container. When completed refit the plug and tighten.

Remove the starter motor as described in Chapter 12

Unscrew the nuts from both engine mountings.

Remove the adaptor plate bolt from the gearbox.

Unscrew the sump bolts and prise the sump from the crankease,
Raise the engine as far as possible using a hoist or trolley jack, and
support with stands beneath the gearbox and front of the engine

10 Lower the sump from the engine

11 Scrape off all the gaskets and clean the mating faces

12 Refitting s a reversal of remaval, but it the new gaskets with
reference 1o Section 33, Finally fill the engine with oil.

[Cele s RN i oy Il 411

Removing the crankshaft

12.1 The rocker shaft has a retaining pin at
each end (arrowed)

9 35A Removing an upper main bearing
shell

]

11 Engine components - examination for wear

When the engine has been stripped down and all the parts b
been cleaned, they should be examined for wear. In cases where
dehinite wear limit 1s given, it must be a matter of judgment on whet
or not a part 1s to be renewed or refitted, taking into consideration
further hife expected from the engine, the degree of reliability requ
the cost of the new part and tha amount of dismantling which wil
necessary to renew the par later.

12 Rocker assembly - dismantling, examination and
reassembly

1 Tap out the roll pin from one end of the rocker shaft and remove
spring washer (photo)

2 Slide the rocker arms, rocker supports and springs off the roc
shalt. Keep them in the correct order so that they can be reassemblet
the same position If a rocker support sticks it can be removed
tapping it with a soft-faced hammer.

0

Fig. 1.2 Exploded view of rocker shaft assembly (Sec 12)
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e

3 Examine the rocker shalt and rockgf arms for wear. If the rocker arm
(face that contacts the valve stem is consllderal)ly worn, renew Lhe
s:,’cker arm. If it is worn shghtly step-shaped it may be cleaned up with
r
e fl%eoﬁ'::‘:;:gﬁ‘lq January 1984, modified rocker shaft springs have
geen fitted. Whére tappetl noise 1s evident on earlier models hetween
engine speeds of 1500 and 2000 rpm, the later type of springs may be
fitted. B ] _
5 Oil the parts and reassemble them on their shafts in the anginal
order. With both rocker sl_mhs fitted the ail holes must face downwards
10 the cylinder heads This position is indicated by a notch on one end

face of the rocker shaft

13 Tappets and pushrods - examination and renovation

—
1 Examine the valve tapputs for wear and damage, rencw il sunpect
2 Check the pushrods for signs of bending or wear. Coneet o renew
a% necessary.

14 Camshaft and camshaft bearings - examination and
renovation

1 If there is excessive wear in the camshalt they will have to be
renewed. As the fitting of new bearings requies special tools s
should be left to your local Ford dealer.

2 The camshaft may show signs of wear on the beanng jourmals o
cam lobes. The main decision to take s what degree ol wear
necessitates renewing the camshaft, which 1s expensive. Scotng o
damage to the bearing journals cannot be removed by 1equnding,
renewal of the camshalt is the only solution

3 The cam lobes may show signs of ridging or pitting on the high
points. If ridging s slight then it may be possible to remove 1L with a
fing ol stone or emery cloth. The cam lobes, however, an: surface
hardened and once the hard skin is penetrated wear will be very 1apmd

X

15 2A Compress the spring with a valve
spnng compressor

15.28

probe shown)

- and valve sprng

then remove the collets (magnetic

15 2E Remowving an inlet valve

15 Cylinder heads - dismantling, renovation and reassembly

1 Clean the dit and oil off the cylinder heads. Remove the carbon
deposits from the combustion chambers and valve heads with a
scraper or rotary wire brush.

2 Remove the valves by compressing the valve springs with a
suitable valve spring compressor and lifting out the collets. Release the
valve spring compressor and remove the valve spring retainer, spring
and valve (photos). Mark each valve so that they can be fitted in the
same location

3 With the valves removed. clean out the carbon from the ports.

4 Exanune the heads of the valves and the valve seats for pitting and
burnimg. If the pitting on valve and seat 1s shght 1t can be removed by
grinding the valves and seats together with coarse, and then fine, valve
grnding paste 1 the pitung 1s deep the valves will have to be reground
on a valve gnndimg machine and the seats will have to be recut with a
villve seat cutter. Both these operations are a job for your local Ford
dealer or motor engineenng speciahist

5 Check the valves guides for wear by inserting the valve in the
guide, the valve stem should move easily in the gude without side
play. Renewal of worn guides requires special tools and should be left
to your local Ford dealer,

G When gnndmg shghtly pitted valves and valve seats with
carborundum paste proceed as follows. Apply a httle coarse grninding
paste to the valve seat and using a suction type valve grinding tool,
grind the valve into s seat with a semi-rotary movement, hifung the
valve from time to time. A hight spring under the valve head will assist
mn this operation. When a dull matt even surface finish appears on both
the valve and the valve seat, clean off the coarse paste and repeat the
grinding operation with a fine grinding paste until a continuous ring of
light grey matt fimish appears on both valve and valve seat. Carefully
clean off all traces of grinding paste. Blow through the gas passages
with compressed air.

7 Check the valve springs for damage and also check the free length,
refer to the Specifications at the beginning of this Chapter. Renew if
defective.

T

15 2C ... followed by the retamer

15 2F Inlet valve (top) and exhaust valve
(bottom) components
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15 8 Inlet valve seal (left) and exhaust valve seal (nght)

8  Lubmcate the valve stem o with engine ol and sert it an the valve
guide. Shide on a new ol seal The hght plastie seals go on the exhaust
villves (photo)

9 Fitthe valve spong and valve spong retamer

10 Use a sunable valve sping compressor 1o compress the valve
spring unul the collets can be fited m position in the slots in the valve
stem. Release the valve spring compressor,

11 After fitting all the parts, tap the top of the valve springs hightly with
a plastic hammer to ensure cornect seatng of the collets

16 Cylinder bores - examination and renovation

1 A new eylimden s perfectly round and the walls parallel throughout
s length The action of the piston tends 1o wear the walls at nght
angles to the gudgeon i due 1o side thiast This wieae takes place
prancipally on that section of the cylinder swept by the piston nings
2 1ts possible 1o get an indieation ol bore wear by removing the
cylinder heads waith the engie stll m the car With the piston down in
the bore fust signs of wear can be seen and felt just below the top ol
the bore where the op piston tng reaches and there will be a
noticeable hip (other than normal carbon buld-up) 1 there 1s no lip s
farly reasonable to expect that bore woearn s not severe and any lack of
compression or excessive ol consumption s due 1o worn or broken
pston nngs or pastons

3 1ats possible 1o obtam a bore measunng nueromeler, measure the
bare v the thrust plane below the hip and agam at the bottom of the
cylinder i the same plane If the difference s moe than 0 076 mm
(0003 m) then a reboe s necessary. Silanly o diffeience of 0076
mm (0 003 i) or more across the bore dumeter s a sign of ovality
calhing for a rebore

£ mﬁkh ™

17 3 Checking the piston ning end gap with 17.8A Rem
a feeler gauge

4  Any bore which is significantly scratched or scored will
reboring. This symptom usually indicates that the piston or rin
damaged. Even if only one cylinder is in need of reboring it will «
necessary for all eylinders to be bored and fitted with new o
pistons and rings. Your Ford agent or local motor engin:
specialist will be able to rebore and obtain the necessary ma
pistons. If the crankshaft 1s undergoing regrinding also, it 1s a
idea Lo let the same firm renovate and reassemble the cranksha
pistons to the block. A reputable firm normally gives a guarant.
such work. In cases where engines have been rebored already 1
maximum, cylinder hiners are available which may be fitted. In
cases the same reboring processes have to be followed an
services of a specialist engineenng firm are required

17 Pistons and piston rings - examination and renovatio

1 Wom stons and nngs can usually be diagnosed whe
symptoms of excessive ol consumption and low compression
and me sometumes, though not always, associated with worn cyl
bores. Compression testers that fit onto the spatk plug hole
available and these can indicate where low pressure is occurnng
usually accelerates the more 11s leflt so when the symptoms oceu
action can possibly save the expense of a rebore.

2 Another symptom of piston wear s piston slap  a knocking
from the crankcase, not 1o be confused with big-end bearnng faily
can be heard clearlly at low engine speed when there 1s no load (i
for example) and s much less audible when the engine «
mcreases. Piston wear usually occurs in the skirt or lower end o
mston and s indicated by vertical streaks in the worn area whi
always on the thrust side. It can also be seen where the skirt thick
1s different

3 Piston nng wear can be checked by lirst removing the rnings
the pistons as descrbed later in this Section. Then place the rin
the cylinder bores from the top. pushing them down about 40 mm
in) with the head of the mston (from which the nngs have |
removed) so that they rest square in the cylinder. Then measun
gap at the ends of the nng with a feeler gouge (photo) I it exceed
specilied maximum then the nng needs renewal

4 The grooves i which the nngs locate in the piston can
hecome enlarged in use. The clearance between nng and piston, u
qroove, should not exceed 0.102 mm (0.004 in) for the top
compression rnngs and 0.076 mm (0003 in) for the lower oil cor
nngj

5 Howaever, itis rare that a piston is only worn in the ning grooves
the need 1o renew them for this fault alone is hardly ever encounte
Wherever pistons are renewed the weight of the four pist
connecting rod assemblies should be kept within the limit varniatio
8 g (028 oz) to maintam engine balance.

6 Toremove the piston nings. shide them carefully over the top of
piston, taking care not 1o scratch the alunumium alloy, never shde tl
off the bottom of the piston skirl. [t 1s very easy to break the cast
piston nings if they are pulled off roughly, so this operation shoul
done with extieme care. 1015 helplul to make use of old feeler gau
7 Lift one end of the piston nng to be removed out of its qroove
msett under it the end of the feeler gauge

8 Tum the feeler gauge slowly round the piston and, as the *

nng
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17 8C The second compression nng is stepped

comes out of its groove, apply slight upward pressure so that it rests on
the land above. It can then be eased off the piston, with the fecler
gauge stopping 1t from slipping into an empty groove il itis any but the
top piston ring that it being removed (photos)

9 The piston rings must always be removed from the top of the
piston.

10 Check that the piston ring grooves and ollways are thoroughly
clean and unblocked. Piston rings must always be htted over the head
of the piston and never from the bottom.

11 The easiest method to use when fitting rings 15 to wrap a feeler
pauge round the top of the piston and place the nings on one at a e,
starting with the bottom oil control ring, over the feeler gauge The
lecler gauge, complete with ring, can then be shd down the piston over
the other piston ring grooves until the correct groove 15 teached The
miston ring 1s then shd off the feeler gauge into the groove

12 An alternative method 1s to fit the nings by holding them shghily
open with the thumbs and both of the index fingers This method
tequires a steady hand and great care as it is easy 1o open the ning oo
much and break 1t

18 Connecting rods and gudgeon pins - examination and
ronovation

1 Gudgeon pins are a shrink fit into the connecting rods. Neither of
l(f;‘!.;su would normally need renewal unless the pnstons were beimg
Nanged. i which case the new pistons would automatically be
supplied with new gudgeon pins

mmﬁ:";:‘;:;:;‘&!‘ Iolds ‘me not ;ub|ecl to wear but m cxtr‘ume
canifit i ms‘]:,utc: as etwgmc seizure they could be distorted. Such
Aot C;]:; k)l,jwsually apparent but where doubt exsts they
SEaithtoncd Thc IeE _fo.r alignment and f necessary renewed or
of fiing dov;vn ‘:} )_._Tung caps should also be cx;n_mnecl Ior_ indications
that bearing Slmknc, Il. may have been _."Jl.te_mpted in the mistaken idea
104 thon lhe‘c ness could be remedied in this way. If there are such
Ford N Iognncclllng rods and caps should be renewed by your

al engineering specialist.

19 ¢
____ri”_ks__hmt - examination and renovation

1 Exami
mi H
sttietios ni«:he main bearing journals and crankpins for score marks or
- Also check them for ovality using a micrometer (photo).

valny n e
xc : %
Excessive. ess of 0025 mm (0.001 m) should be regarded as

Contrar
Circums,ay to normal practice, Ford stipulate that under no

ances
G*Cessiu; :\f‘: should the crankshaft be reground; so if damage or
Crankshafy. ar s evident it will be necessary o obtain a new

19 4 The spgot beanng i the wear of the crankshait
Ine a9

3 Il the old crankshaflt = bemg refitted, check that the ollways are
clear. This can be done b, probing with wie or by blowmng through
with an air hine Then mser: the nozele of an ol gun into the iespective
ollways, each tme blank ng off the previous hole, and squirt ol
through the shaft It shou'a emerge through the next hole Any oilway
blockage must obvious!. be cleaned out pror 1o refitting the
crankshafl )

4 Check the spigot beasing in the rear of the crankshaft and if
necessary renew it (photo

20 Main and big-end bearings - examination and renovation

1 With careful servicing and regular ol and filter changes, bearings
will last for a very long vme, but they can sull fail for unforeseen
reasons. With big-end bezanngs the mdication 1s a regular rythymic
loud knocking from the crankcase The frequency depends on engine
speed and 15 paticularly noticeable when the engine 1s under load.
This symptom 1s accompamed by a fall in o1l pressure, although this 1s
not normally noticeable unless an ol pressure gauge is fitted. Main
bearing failure 1s usually sdicated by senous vibration, parucularly at
higher engine revolutions accompanied by a mote sigmficant drop 1n
oil pressure and a ‘rumbl ng” noise
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20.6A Markings on the reverse of a big-end
beanng shell (arrowed)

2 Bearing shells in good condition have bearing surfaces with a
smooth, even matt silver/grey colour all over. Worn bearings will show
patches of a different colour when the bearing metal has worn away
and exposed the underlay. Damaged bearnngs will be pitted or scored
If the crankshalt s in good condition it 1s merely a questuon of
obtaiming another set of bearnings the same size. A new crankshaft will
need new beanng shells as a matter of course

3 The ongmal bore in the cylinder block may have been standard or
the first grade oversize and in the latter instance this will be indhicated
by the beanng caps which will be marked wath white pant

4 The ongmal size of the crankshaft main beaning journals may have
been standard or 0.25 mm (0.010 in) undersize. If the journals were
undersize ongmally, this will be indicated by a green stnpe on the lirst
balance weight

5 The onginal size of the big-end journal was either standard or 0.25
mm (0.010 in) undersize. If undersize, the corresponding journal web
will be marked with a green spol,

6 I the beanng shells are to be renewed, take the old ones along 1o
your supplier and this will act as a check that you are getung the
conect size beanngs. Undersize beanngs are marked as such on the
reverse face (photos)

7 The runming clearance of the beanngs may be checked using
Plastigage  The plastic thread s positoned on the journal then the
beanng shell and cap assembled, and the bolts/nuts tightened to the
specihied torque. When the cap s removed, the width of the thread 1s
measured with a card gauge which indicates the runming clearance
(photos)

20.6B ‘Standard’ markings on the reverse of
a mam beanng shell (arrowed)

21 Timing gears - examination and renovation

1 Inspect the gear teeth for damage. or signs of excessive wear which
will cause noisy operation

2 The backlash between the camshalt gear and the ciankshaft gear
must not exceed 027 mm (0.011 n) and the backlash should be
checked at four different points around the penphery of the gear
(photo)

it -
20.7B Card gauge for checking width of
Plastigage

20.7A Plastigage used to check the rum
clearance of main and big-end bearings
(arrowed)

22 Flywheel - examination and renovation

1 Inspuct the llywheel for damage and check the ning gear for
and damaqge

2 10 he nng gear 1s badly worn or has nussing teeth it shoul,
renewed The old ning can be removed from the flywheel by cutt
notch between two teeth with a hacksaw and then sphiting it w
cold chisel

3 To it a new nng gear requires heating the ring to 204°C (401
This can be done by polishing four equal spaced sections of the .
laying it on a sutable heat resistant surface (such as fire bricks)
heating 1t evenly with a blow lamp or torch until the pohshed areas
a hight yellow tint. Do not overheat or the hard wearing properties
be lost The gear has a chamlfered inner edge which should go aga
the shoulder when put on the flywheel. When hot enough place
gear in positton quickly, tapping it home 15 necessary, and let it
naturally without quenching in any way

23 Oil pump - dismantling, examination and reassembly

1 1 ol pump wear is suspected it is possible to obtain a repan
Check for wear fiest as descnbed later in this Section and if confirn
obtain an overhaul kit or a4 new pump. The two rotors are a matc
par and form a single replacement unit. Where the rotor assembly
be re-used and the outer rotor, prior to dismantling, must be markec
its front face in otder 1o ensure correct reassembly

2 Remove the intake pipe and ol strainer if not already removed
3 Note the elatve position of the o1l pump cover and body and
undo and remove the bolts and spring washers (photo) Lift away
cover

4  Carefully remove the rotors from the housing.

5  Using a centre punch, tap a hole in the centre of the pressure
valve sealing plug. (make a note to obtain a new one).

6 Screw in a sell-tapping screw and, using an open-endod spant
withdraw the sealing plug.

oA
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23.3 Unbolting the oil pump cover
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;i3,-8 Checking the rotor lobe clearance

P Thoroughly clean all parts in petrol or paraffin and wipe dry using a
non-fluffy rag. The necessary clearances may now be checked using a
machined straight-edge (a good steel rule) and a set of feeler gauges.
The crtical clearances are between the lobes of the centre rotor and
convex faces of the outer rotor; between the rotar and the pump body,
and between both rotors and the end cover plate.

8 The rotor lobe clearance may be checked using feeler gauges and
yhould be within the limits 0.05 to 0.20 mm (0.002 to 0.008 mn)
(photo).

9 The clearance between the outer rotor and pump body should be
within the limits 0.15 to 0.30 mm (0.006 to 0.012 n) (photo).

10 The endfloat clearance may be measured by placing a stecl
straight-edge across the end of the pump and measurnng the gap
botween the rotors and the straight-edge (photo). The gap in either
rotor should be within the limits 0.03 10 0.10 mm (0.0012 to 0.004 ).
11 If the only excessive clearances are endfloat 1t 1s possible to reduce
them by removing the rotors and lapping the face of the body on a flat
bed until the necessary clearances are obtained. It must be empha-
wised, however, that the face of the body must remain perfectly flat and
square Lo the axis of the rotor spindle, otherwise the clearances will not
be equal and the end cover will not be a pressure tight fit to the body It
i worth trying, of course, if the pump 1s in need of renewal anyway but
unless done properly, it could seriously jeopardise the rest of the
overhaul. Any variations in the other two clearances should be
overcome with a new unit.

12 With all parts scrupulously clean, first refit the rehefl valve and
spring and lightly lubricate with engine oil.

13 Using a suitable diameter dnft, drive in a new sealing plug, flat side
outwards until it is flush with the intake pipe mating face.

14 Lubricate both rotors with engine oil and fit them in the body Fit
the o1l pump cover and secure with the bolts tightened in a diagonal
and progressive manner to the torque wrench setting given in the
Specilications.

15 Fut the driveshalt into the rotor driveshaft and ensure that the rotor
tuns freely

16 Fit the intake pipe and ol strainer to the pump body together with a
new gasket,

24 Lubrication system - description

cw:r;s;:;{;is;d steel oil sump is attached to the underside of the
R acts as a reservoir for the engine oil. The ol pump draws
i fun.uo\:un:? via an o1l stralner qnd intake pipe, then passes it Ian)
i e1ememo| !Ilter. The filtered oil flows from the centre of the oil
e a?( passes lhlqugh a short (inllmg,_on the right-hand
s sideml plaressure switch and to the main gallery (on the

oA dnllmo the crankcase) l!uough a transverse dnlling.
S camshgﬁ Clonn-em lhe main gallery to the four main bearmgs
b l; t bearings in their turn are connected to all the main
Bt ig-end buarlngs are Sl,l_lpplled with oil through diagonal

ng rom the nearest main bearing.

-g-er:gnbme-man.ksm“ is rotating, oil is thrown from the hole in each
earing and ensures splash lubrication of the gudgeon pins

and th
lub”ca:ust side of the cylinders. The timing gears are also splash
ed through an ol drilling.

e

;m.‘\\}/{wﬁ’_’nﬁl

LI

Fig. 1.3 Engine lubrication system for the 2.8 litre engine
(Sec 24)

The crankshaft third bearing journal intermittently feeds oil under
pressure, to the rocker shafts through a drilling in the cylinder block
and cylinder head. The ol then passes back to the engine sump. via
large drllings in the cylinder block and cylinder head.

25 Crankcase ventilation system - description

The closed crankcase ventilation system is used to control the
emission of crankcase vapour. It is controlled by the amount of air
drawn in by the engine when 1l is running and the throughput ol the
vent valve.
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The system 15 known as the PCV system (posiive crankcase
ventilation) and the advantage of the system i1s that should the “blow
by’ exceed the capacity of the PCV valve, excess fumes are Led mto the
engine through the air cleaner.

26 Engine reassembly - general

1 To ensure maximum life with mimimum trouble from an overhauled
engine, not only must every part be correctly assembled but everything
must be spotlessly clean, all oilways must be clean, lockimg washers
and sping washers must always be fitted where necded and  all
bearings and other shiding sutfaces must be thoroughly Tubicated
dunng assembly

2 Before assembly, renew any bolts, studs and nuts who-n threads
are - any way damaged and whenever possible use o sparing
washers. Obtam a complete set of new gaskets and all nea pars as
NECessay

3 When aefitting pans ensuee that they are relited it v gl
posions and duections Ol seal hps should be smeared w th resise
before Tning A hgud gasket sealant should be used where specthued
1o prevent leakaege

4 Apant from your nomal tools, a supply of clean rags, ool can
filled with cliein engine ol and a tinque wrench are essential

27 Crankshaft - refitting

T Wipe the beanng shell locations in the crankease witl o lean 1)
and it the mam beanog upper half shells POsILon

2 Clean the mam beanng shell locations and fit the hall shells 1 the
caps (photo) 1 the old bearings e being refitted (although this s a
false economy unless they e pracucally new) miake sure they e
fitted i thew ongmal positions.

27.2 Frung a beanng shell to the rear mam
bheanng cap

-

2710 Fitting the rear main beanng cap

bolts

2711 Tightenmg the n

SN

Fig. 1.4 Rear main bearing cap area (shaded) for applyi
sealing compound (Sec 27)

3 Apply o hule grease 1o cach side of the Noo 3 minmn beanng so
retan the thiast washers (carlly models only)

A Fit the upper halves of the thrast washers into ther qrooves
steder of the mam beanng. The slots must Tace outwinds with the
locited i the groove (earlly models only)

O bubncate the crankshaft man beanng joumals and  the
branng shells wath engine oil (photo)

G Ploce the vear man heanng ol seal i position on the end o
crankshalt. Alcinatively Bitit later

I Carctully lower the erankshalt into the crankcase.

8 Apply a thin coanng of sealing compound 1o the mating fac:
the crankease and the rear mam beanng cap (photo)

27 8 Applying sealing compound to the
rear main beanng cap

SO LS

1amn bearing cap 2712 Temporanly stick adhesive 1ape on
the rear of the crankshaft when fitting the

rear o1l seal to protect the seal Lips
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271138

27.13A Crankshaft endfloat ¢an be checkud
with feeler gauges

27.158 ... and press fully in with a
screwdnver

9 Apply a smear ol grease 1o both sides of the No 3 man beatng cap
wo as 10 retain the thiust washers Fit the thrust washers with the tag
located n the groove and the slots facing outwards (early models
only).
10 Fit the mam beanng caps with the anows on the caps pointng 1o
the front of the engimi: (photo).
1 Progressively tighten the mam beanng securing bolts 1o the
speailicd torque, except No 3 beanng bolts which should only be
finger-tght. Now press the crankshaft fully 1o the rear then slowly
press it fully forward, hold it this postion and tighten the No 3 mam
beanng cap secunng bolts 1o the specihed torque (phota). This
ensures that the thrust washers are cornrectly located
12 Press the rear mam heanng oil seal fumly agamst the rear mam
beanng. If fully fittng it, protect the seal hps with adhesive lape
{(photo) :
:3_;:“{"?' feeler gauges, check the crankshalt endfloat by inserting the
' gauge between the crankshaft journal side and the thrust
g;::ll;:;-.“ﬂw‘ clearance must not exceed the hgure given in the
ations The check can also be made using a dial gauge
(photos).
'15‘:\0%?(:?:{:,1.hca c.r.‘.mkshult to ensure that it 1s not binding or sticking
thorought ¢ ‘\;z.:v .f.nlf 10 tuin or have high spots it must be removed and
15 Co ¥ checked
o E::(:!l"l:)\gs:em m;nn.huemm_l cap dow_rcl seals with sealing compound
ion. Use a blunt screwdriver or similar tool to press them

tun
1o ¥ 10 (photos). They should be fitted with the rounded face pointing
wards the beaning cap

28 C : :
amshaft and front intermediate plate - refitting

1 3
i *'d"} the spacer onto the camshalt with the chamfered side first
it the key (photos)

Lubrnicate o
a";;“‘l’ll'- the camshalt beanngs, the camshalft and the thrust plate
ully insert the camshaft from the front and fit the thrust plate

or a dhal gauge

28 1A Fit the chamfered spacer

27 16A Locate the dowel ¢
heanng cop

15 o thie o

2818 _ and key on the camshall

and self-locking seeuring bolts. Tighten the bolts 1o the specibied
torque,

4 Fit the tming cover gude sleeves and 0 nng seals onto the
crankcase. The chamfered end of the guide sleeves must face outwiard
towards the hming cover

5 Ensure the mating faces of the crankcase and the front intermediate
plate are clean and then apply sealing compound 1o hoth faces
Position the gasket on the crankcase and then fit the intermediate plate
(photo)

28 5 Fitting the intermediate plate
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28.6 Temporary bolt for locating the
intermediate plate

29 8 Using a piston nng compressor when
inserfing the piston into the bore

G Faothe two centie bolts finger-tight then (it another two bolts
temponanly for locatng purposes. Tighten the centre securning bolts
then iemove the temporay itted locating bolts (photo),

29 Pistons and connecting rods - refitting

1 Wipe clean the connecting rod half of the big-end bearmg and the
underside of the shell beanng and ht the shell bearing in position with
its locaung tongue engaged with the conresponding cut-out in the rod
2 the old beanngs are nearly new and are being refitted then ensure
they ate refitted n thew correct locations on the correct rods

3 The pistons, complete with connecting rods, are fitted to their
hees from the top of the block

4 Locate the piston nng gaps in the following manner;

Top 150" from vne side of the oil control ring helical expander gap
Centie 150 from the opposite side of the oil control nng heheal
expander gap

Bottom: ol control ning Helical expander: opposite the marked
piston front side

O control ring. intennediate rings: 25 mm (1.0 in) each side of the
helical expander gap

5  Well lubricate the piston and rings with engine oil (photo).

6 Fit o umiversal ring compressor and prepare 10 insert the first piston
into the bore. Make sure it is the correct piston-connecting rod
assembly for that particular bore, that the connecting rod is the correct
way round and that the front of the piston (marked with an arrow or a
notch) is to the front of the engine.

7 Lubricate the cylinder bore (photo) and insert the connecting rod
and piston assembly into the cylinder bore up to the bottom of the
piston 1ing compressor

8 Gently but firmly tap the piston through the piston ring compressor
and into the cylinder bore, using the shaft of a hammer (photo)

9 Generously lubncate the crankpin journals with engine ol and turn
the crankshaft so that the crankpin is i the most advantageous

295 Oiling the piston nngs

30.2 Checking the stop washer position on
the o1l pump dnveshaft

5 .
LAL vy Ay

oy DR T
I3 > "“-("n

LA 5 - —

31.3 Ol the flywheel bolts before fitting

pasition for the connecting rods 1o be drawn onto it

10 Wipe clean the connecting rod beanng cap and back of the sl
beanng, and hit the shell beanng in position ensuring that the locat:
tongue at the back of the beanng engages with the locating groove
the connecting rod cap

11 Generously lubnicate the shell bearing and offer up the connect:
rod bearing cap to the connecting rod

12 Refuting the connecting rod nuts,

13 Tighten the nuts with a torque wrench to the specified setting
14 When all the pistons and connecting rods have been fitted, rota
the crankshaft to check that everything is free, and that there are |
high spots causing binding

30 Oil pump - refitting

1 Ensure the mating faces of the o1l pump and the crankcase @
clean.

2 Insert the hexagonal oil pump driveshaft with the pointed en
towards the distributor location. The stop washer (photo) must b
positioned 1275 mm (5.020 in) from the rounded end of th
driveshaft

3 Fit the ol pump 1o the crankcase and secure with two boll
tightened to the specified torque. Note: When a new or overhauled 0
pump is being fitted, it should be filled with engine oil and rumed_ b
hand for one complete revolution before being fitted, this will priny
the pump

31 Flywheel and cluteh - refitting

1 Fit the engine adaptor plate on the two locating dowels.

2 Ensure the mating foces of the flywheel and crankshaft are cleat
and fit the flywheel 1o the crankshaft, aligning the marks made @'
dismantling, unless new parts are being fitted
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3 Fit the six flywheel securing bolts (oiled) and hightly tighten
1

gphgt:gék the flywheel to restram i from twrning, and tighten the

ring bolts in a diagonal and progressive manner (o the specified
secu ;

lorque{'-l the clutch disc and pessure plate assembly to the flywheel
5 88 I sure the disc is the conect way tound (see Chapter 5).

makéngure the pressure plate assembly with the retaining bolts,
Sem,:ﬁge the clutch disc using an old gearbox nput shaft or suitable

andrel and then tghten the retaming bolts to the specified torque Ina
m ;
diagoﬂiﬂ and progressive mannue

32 Timing gears and timing cover refitting

1 Check that the keyways i thi cnd of the ciankshaft are clean and
the keys are free from burrs it the beys mito the keyways.

2 Ifthe crankshalt gear was renoved it o the crankshaft using o
suitable diameter wbe 1o dive it fully home Altlernatively temporanly
use the pulley and bolt 1o press it un (photos)

L E &‘."
g

325 Ch%k”'{! the camshaft endfloat with a
dial gauge

329

tha 1#1?::9 vermier calipers 1o check that
g Cover s centred on the

frankshafy naee o e

32.6A Checking the posiion of the old ol
seal in the timing cover

32.10A Fitung the crankshaft front oil seal
using a socket and bolt

3 Fit the camshaflt gear on the camshalt with the punch mak n
alignment with the mark on the crankshaft gear (photo). Note that if
there are two punch marks on the crankshaft gear. ensure that the
correet mark 1s ahigned (Fig. 1.5).

4 it the camshalt gear retaming washer and bolt. Tighten the bolt 1o
the specilied torque

5 1 availlable use a dial gauge to check the camshalt endfloat
(photo)

G Determine the position of the oil seal m the timing cover, then dive
out the old seal (photos).

7 Clean the front face of the intermediate plate and the face of the
timing cover, then coat both mating faces with sealing compound

8 Position a new gasket on the intermediate plate and it the tning
cover 1o the eylinder block. Insert the bolts finger tight

9 Coentre the tning cover around the nose of the crankshalt using
vernie calipens at four diametne pomts, then fully tghten the bolts
l'|J|nJ|f]}

10 Fit thee front ail seal to the g cover and draw b into the posiiion
determmed i paragraph 6 using a socket and bolt (photos)

11 Tam any protiuding gasket from the sump maung foce (photo)

\ Topn oy s

32108 Fied position of the crankshaft
front o1l scal in the tming cover
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3211 Timmung the gasket from the sump mating face

Fig. 1.5 Correct timing gear mark alignment where the
crankshaft gear has two marks (Sec 32)

33 Sump, water pump and crankshaft pulley - refitting

1 Clean the maung faces of the crankcase and sump. Ensure that the
grooves in the seal carners jre clean

2 Fitthe rubber seals in the qrooves of the seal carners. Apply sealing
compound beneath the ends of the rear seal (photos)

3 Locate the side gaskets with their tabs under the cut-outs in the
rubber seals (photo). Retam the gaskets with a hinle sealing compound
if necessary

4 Locate the sump on the gaskats, making sure that the holt healesss oy
sull ahgned

5 Pt the sump secunng bols and nghten them 1o the conect torgue
N two stages as specilied e Speciications it the hegimmg of s
Chapter

G Place o new gasket on the g cover and it the water pumyp Fit
the thermostat and thenmostin housmg, 1efer o Chapter 2 Fit this roar
water elbow together with o new gaskot

7 Coat the crankshal pulley washer with sealing compound  Fit the
pulley, washer and secuning bolt. Tighten the bolt to the spezcified
torque (photo)

8 Locate the oil cooler on the cylinder block, together with a new
seal, then msernt the sleeve aned tighten it with the cooler s anggld
as shown i Fig 16

Fig. 1.6 Qil cooler fitting angle (Sec 33)

A Rear face of eylinder block

32 2A Fitting the rubber seal 1o the timing 33.28 Apply scaling compound beneath 33 3 Locating the side gasket tabs beneath
cover the rear rubber seal the seals
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33 7 Applying sealing compound to the crankshaft pulley washer

34 Cylinder heads, rocker gear and inlet manifold - refitting

1 Lubricate the valve tappets with clean engine oil and msert them
the cylinder block. Ensure they are hitted in their onginal locations.

2 Ensure that the mating faces of the cylinder block and the cylnder
heads are clean.

3 Position the new cylinder head gaskets over the guide bushes on
the cylinder block. Check that they are correctly located The nght and
loft-hand gaskets are different. The gaskets are marked FRONT TOP
{photos).

¢

34 3A The difference between the left and

T -
'oht head gaskets. The arrow indicates

ar 1 1 .
lint markings

L S

34 3B Cylinder head gasket positon

34.7 Guiding the rocker arm adjusting

Fig. 1.7 Tightening sequence for cylinder head bolts on the
2.8 litre engine (Sec 34)

4 Carefully lower the eyhinder heads onto the cylinder block and fit
the holding down bolts wiich should be fist hghitly otled

5 Tighten the bolts, m the sequence shown i Fig 17,0 the stages
as specilied m Specifications {(photo)

6 Lubneate the pushrods with engine oil and msert them in the
cyhnder block

7 Place the ol splash shields i position on the cyhinder heads and fit
the rocker shaft assemblies. Guide the rocker arm adjusting screws into
the pushiod sockets (photo)

8 Tighten the rocker shaft securing bolts progressively to the
specihied lorque (photo).

9 Rehit the mlet manifold as described in Chapter 3

10 Adjust the valve clearances as described in Section 35.

34 3C Fitting the head gaskets on the
cylinder block

4 i o ——

34 8 Tightening the rocker shaft bolts

screws onlto the pushrods
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35 Valve clearances - checking and adjustment

1 Adjust the inlet and exhaust valve clearances when the engine is
cold, between 20 and 40°C (68 and 104"F). Clearances are important,
If the clearance is too great the valves will not open as fully as they
should. They will also open late and close early, this will affect the
engine performance. If the clearances are too small the valves may not
close completely which could result in lack of compression and very
soon, burnt out valves and valve seats

2 When twrning the engine during valve clearance adjusiments
always turn the engine in the direction of normal rotation by means of a
spanner on the pulley nut

3 Tumn the engine and align the crankshaft pulley mark with the
O-mark on the timing cover

4 I the crankshaft pulley 1s rotated backwards and forwards slightly,
the valves of No 1 or 5 cylinder will be seen to be rocking (the two
rocker arms moving in opposite directions). If the valves of No 1
cyhnder are rocking, rotate the crankshalt through 360" so that those
on No 5 cylinder are rocking.

5 When the valves of No 5 cylinder are in this position, check the
vilve clearances of No 1 cylinder by mserting a feeler gauge of the
specilied thickness between the rocker arm and the valve stem. Adjust
the clearance, if necessary, by turming the rocker arm adjusting screw
unul the specified clearance 1s obtained (photo). Inlet and exhaust
valve clearances are different.

6 Il the engme is now rotated '/3 of a turn the valves of No 3 eylinder
will be rocking and the valves of No 4 cylinder can be checked and
adjusted.

7 Proceed to adjust the clearances according 1o the inng order as
follows. Fig 1.8 shows the cylinder numbers and valves hsted in ther
correct order, working from the front of the engine.

Valves rocking
No 5 eylinder
No 3 cylinder
No 6 cylinder
No 1 cylinder
No 4 eyhnder
No 2 cylnder

Valves to adjust

No 1 eylinder (in, ex)
No 4 cylinder (in, ex)
No 2 cylinder (in, ex)
No 5 cylinder (ex. in)
No 3 cylinder (ex. in)
No 6 cylinder (ex, in)

8  Fit the rocker cover gaskets and rocker covers (photo). Tighten the
secunng bolis to the specified torque

(3-in
in—0) O—ex
eX—0 (in
ex—o O—eX
in—{)
ex—o0
in—€)

O—eX
(5—in

H 1%l

IO

FRONT
of
Engine

Fig. 1.8 Location of inlet and exhaust valves (Sec 35)

&

35.8 Fitting the gasket 1o a rocker cover

36 Engine ancillaries - refitting

Refer to Section 8 and refit the histed components with eference
10 the Chapters indicated

37 Engine - refitting

Refitting the engine 1s a reversal of the removal procedure given I©
Section 6. but in addition note the following points

(a) Lightly grease the gearbox input shaft

(b) Check that the clutch release arm is correctly located

(c) Adpust the clutch cable as described in Chapter 5

() Adyust the tension of the power steering pump and alternalo!
drivebelt(s) as described in Chapters 10 and 2 respectively

fe) Fil the coohng system (Chapter 2) and power steennyg
system (Chapter 10). then till the engine with i (Section 2)

e

38 Engine - initial start-up after major overhaul or repair
i

1 Make sure that the battery 15 fully charged and that all lubrnicants
coolant and fuel are replemnished
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uble check all fittings and electrical connections. Ensure that the
tor is correctly fitted and that the ignition timing static setling 1s
1. If in doubt refer to Chapter 4. _
i Jove the spark plugs and the "= connection from the igmition
3 _ﬁ?{:m the engine over on the starter motor until the oil pressure
coil ‘na light is extinguished or until oil pressure is recorded on the
‘""’r"mg-n,g will ensure that the engine is not starved of oil duning the
93.‘1.9:1' few minutes running after initial start-up. The fuel system will
g;::be primed during this operation.
4 Reconnect the ‘_* connection on the ignmition coil and refit the spak
plugs and leads. Start _lhe engine _ _
§ Assoon as the engn{re fn_res and runs, keep it going at a fast hckover
only (no faster) and bring it up to normal working temperature
6 Asthe engine warms up there will be odd smells and some smok e
{rom parts getting hot and burning off oil deposits. The signs Lo loak
for are leaks of water or 01!.' which will be obvious if serious. Check also
(he exhaust pipe and manifold connections as these do not always hine
their exact gas tight position until the warmth and wl:_mtlon hiwve actisd
on them, and it is almost certain that they will need tightening funther
Tius should be done, of course, with the engine stopped
7 When normal running temperatute In;uf been reached, adjust the
engine idle speed as described in Chapter 3.
3 Stop the engine and wait a few munules 1o see f any lubncant or
coolant is dripping out when the engine is stationary
9 After the engine has run for 20 minutes remove the engine rocker
covers and rocker shafts and recheck the ughiness of the cylinder head
bolts (photo). Also check the tightness of the sump bolts. In both
coses use a torque wrench.
10 Road test the car to check that the timing 1s correct and that the
pngine is giving the necessary smoothness and power. Do not race thi
engine - if new bearings and/or pistons have been hitted it should be
rreated as a new engine and run in at a reduced speed for the fiust 1000
miles (1600 km).

PART B: 3.0 LITRE ENGINE

2 Do
distribu

39 General description

The general configuration of the 3 0 litre engine is similar to the 2 8

W L‘ 4

38 9 Rechecking the tightness of the cylinder head bolts after
runming the engine for 20 mimutes

hue engme descnbed in Secton 1, The significant differences are as
follows

(a) Flat cylinder heads with the combustion chambers in the
Justons

(b)) Individually mounted rocher arms instead of a rocker shalt

fe) Water pump located on the right of the engine

(d) Distributor and oil pump deiven from the front of the camshalt

fe) Mechanical fuel pump operated by an eccentric on the front
ol the camshalt

(f) Rear od seal located in a separate careier

fiy) O hilter located on the front left-hand side of the engine

4

Fig. 1.9 Sectional view of the 3.0 litre engine (Sec 39)

N
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40 Routine maintenance

At the imtervals specified in the Routine Maintenance section in the
front of the manual carry out the following procedures.

Change engine oil, renew oil filter and clean oil filler cap
1 Refer to Secuon 2.

Check and adjust valve clearances
2 Refer to Section 89

Fighten inlet manifold bolts

3 Remove the an cleaner and ughten the inlet mamfold bolts to the
specificd torque with reference to Chapter 3. On completion refit the
e cleaner

Renew the crankcase emission valve
4  Refer to Section 2

41 Major operations possible with engine in car

The following  major operatons may  be carried out without
penoving the engmie

() Removeng and refitting the cylinder heads

(h) Removing ad refitting the iy gears

(e) Removing and refitting the eongime front mountings

() Bemoving and relitting the engine/ geabox rear mounting
(e) Removiong and refating the camshalt

42 Major operations requiring engine removal

The following major operations may be camed out after remaoval of
the engine

(i) Removing and refitting the tlywheel

(1) Remaving and celitting the cear main bearing od seal

() Bemoving and refitting the crankease sump”

() Bemoving aod efitting the connecting rod beanng

(o) Rewaving aned refitting the mstons and connecting rods
(1) Bemaovig and relithimg the ol pump

() Removing and wefitting the crankshalt and main beatings
(1) Removing aed refitting the camshalt bushes

Although itis possible to remove the sump with the engine in the can,
s recommended that for any operations which require the removal of
the sumnp, such as the removal of the crankshaft and Ing end beanngs,
the engime s emowvied

43 Methods of engine removal

The engime may be hfted out either on 1ts own or in unit wath the
ttamsnussion On models [ited with automatic transmission 1t s
recommendod that the engme be hifted out on its own, unless a
substantial crane or overhead hoist s avanlable, because of the weight
factor I the engine and vansnussion are removed as a unit they have
to be hfted out at a very steep angle, so make sure that there 1s
sulhicient hitng height avalable,

44 Engine - removal

I Open and prop up the bonnet, then cover the wings with cloths, or
cadboard, 10 protect them from scratches dunng the subsequent
opurations

2 Mk the outhne of the bonnet hinges and then with the help of an
assistant, remove the four bonnet screws, release the bonnet stay and
carefully hift the bonnet clear

3 Disconnect the battery leads, remove the battery clamp bolt and hift
the battery out

4  Remove the air cleaner.

5 Remove the splash shicld by removing the bolts and clhipg

6 Place a contamer of 10 hve (176 nt) capacity undeimne,
rachator. remove the radhiator bottom hose and deun the coolan:
7 Remove the gpper hose from the wite prmpy Bemaowve 1y
from the i deflecior panel and from the sadator shiowed s o,
them

8 Remove the four bolts secunng the taduiton 1o the hont (HIH
it the raduton out

9 Disconnect the ot water hose from the wirtes Pt aned Gt
choke

10 Remove the states moton heat shield and thi-n disconneet th
from the alteroaton tempenature sender unit, gmition conl aned

maoton

11 Remove: the two bolts secunng the thiatthe Iinkage b
assembly to the slet mandold and remove it (photo)

12 Remove the foel lnes from the Tuel pump (photo), e
vacuum hose from the ndet eeanmtoled aned the ol paesasime L {1
connector aned o bead Trom tha: onl puessune swete

13 Remove the tao bholts secanng thie shater maton aned remnio .
14 Remove the tavo nuts 1o desconet the sablaes wsulators e
engme mounings

15 Remove the tevo nuts Do esach esciganst e il dhisconig
exhaust prpes lrony the exhaast manilold

4412 Fuel pump o d feel line
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manual transmission models, remove four clips and remove the
6 Ur:\ housing cover. On automatic transmission models disconnect
clutc

the oil cooler hoses. |
al_}dsPJ:?)O,t the transmission then remove the transnussion-to-engine
1

bolts. automatic ransmission models, drain the torque converter and
18 Onw the driveplate bolts with reference to Chapter 6.

uns?eke the weight of the engine on the hoist and then pull the engine
:ggm'aard. to separate it from the transmission. On automatic transmis-

ion models make sure that the torque converter remains fully in the
510

{ransmission. )
20 When the engine has been separated from the transnussion, lift the

ngine slowly, checking lrequently 1o see that the enginme does not foul
v :

any part of the bodywork. |
21 When the engine is clear of the body, lewer it 1o the ground, or

pransfer it to @ work bench

_— -
45 Engine dismantling - general

—

Reler 10 Section 7.

—

46 Engine ancillaries - removal

With the engine separated from the tansnussion remove  Lthe
externally mounted components as follows.

Carburettor and fuel pump (Chapter 3)
Inlet and exhaust manifolds (Chapter 3)
Spark plugs and distributor (Chapter 4)
Alternator (Chapter 12)

Fan and pulley (Chapter 2)

Water pump and thermostat (Chapter 2)
Crankcase ventilation tube

Ol filter {Section 40)

O level dipstick and filler cap

Engine mounting brackets

Clutch (Chapter 5)

Power steenng pumy (Chapter 10)

47 Cylinder heads - removal with engine in car

1 Disconnect the battery leads
% ?‘Icmove the splash shield, by removing four bolts and four chps.
. ace a contamer of 10 live (17 6 pint) capacity underneath the
fadiator, remove the radiator bottom hose and drain the system
A Remove the rachiator top hose,
fﬁrtﬁ;::?:f the ar cleaner, disconnect the fuel pipe from the
: and the breather hose from the rocker cover.
Remove the servo vacuum hose from the inlet manifold.
Cﬂn:]p{:z:gv\: the three bolts and remove the throttle linkage bracket
llh |1rlk(‘]5w
Congg;lo:‘:;em the rachator hose from the automatc choke. Dis-
9 Dlscmm;act}mm line from carburettor. .
10 D'sconne?l :'16 ::rad from the temperature sender unit,
coil and remove :Ie lTTleﬂFis from the spark plugs and from the ignition
and lift off the ¢ _mt_ lead to the distributor. Remove one fixing bolt
1 Disconnect tlr?m :}UlOl gRembly.
bolts ang remove Tln ternator cables, Slacken the altemalor_n_mountmg
And remove the gy e drivebelt, then remove the alternator fixing bolts
Hemars {he‘ e_mkawr and its fixing bracket.
covers and |ify 0”5'7‘" plugs. Remove the nuts secuning the rocker
the covers.
inle r‘:-.r:;r?l\frzl:jhsc:::ill,johs securing the inlet manifold and take off the
Logsen the rooke. with carburetlor
turned asiq € rocker arm adjusting nuts unul the rocker arms can be
ine, or fl’(‘-'zh(Ftlgu;l 1*0)ithen remove the pushrods and lay lhelm out in
Position in the:gre :rl:. s“lhrough a sheet of paper on which their
PUshrods e '(;f|llt'i| li- can _bc noted, 1t 1s very important that the
fomoved. 0 the same valve as that from which they were

oy FES sty OV———-

H2OOLCY

Fig. 1.10 Turn the rocker arms to one side to remove the
pushrods (Sec 47)

15 Remove twelve bolts and detach the exhaust manifolds from the
cyhinder heads.

16 Slacken the cylinder head bolts progressively in the reverse order to
that shown in Fig. 1.19. Remove the bolts and lift off the cylinder head.
If the gasket has stuck and the cylinder head cannot be lifted off, tap
the cylinder head with a hide-faced, or plastic-headed hammer. Do not
ry 1o prise them off with a screwdriver or damage will result

48 Cylinder heads - removal with engine out of car

Follow the sequence given 1n Section 47, starting at paragraph 10,
disregarding references to parts which have already been removed

49 Valves - removal

1 Remove the deposits from the combustion chambers and valve
heads by scraping and wire brushing. Take care not to scratch the
cylinder head gasket faces

2 Lay the cylinder head on its side and fit the forked end of a valve
spring compressor over the spring retainer and the head of the
compressor screw in the centre of the valve head

3 Compress the spring about a quarter of an inch to free the spit
collet from the top of the valve stem. If the spring retainer and collet
sticks, do not screw the compressor down further, because this may
damage the valve stem, but tap the spring retainer sharply with a hght
hammer.

4 When the two halves of the collet have been removed, unscrew the
spring compressor untl the spring 1s no longer compressed and
remove the compressor.

5 Remove the spring retainer, the spring and the oil seal from the
valve stem, then withdraw the valve from the cylinder head

6 Discard the valve stem oil seals and place the other components
together, identifying them so that they are refitted in the correct place
in the cylinder head.

7 Remove the spark plugs from the cylinder head, if not already
removed.

50 Rocker arms — removal

1 Remove the suff nut from the rocker arm mounting stud.

2 Lift off the rocker arm ball seating and the rocker arm and lay the
three parts together. It is important that the rocker arm, its ball seating
and nut are refitted to the same stud as the one from which they were
removed.
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51 Tappets - removal

1 Remove the tappets from their bores with a magnet and place them
in a rack in sequence.

2 If any are difficult to remove, rotate the crankshaft, which will cause
the camshaft to turn and move the tappets to release them from any
gum n their bores.

52 Crankshaft pulley - removal

1 Prevent the crankshaft from rotating, by jamming the flywheel if the
cngine 15 out of the car, or by locking the transnussion if the engine 1s
sull in the car.

2 Release the pulley balt by fitting a nng spanner and tapping the
spanner sharply, then remove the bolt and washer

3  Use a sprocket puller to draw the pulley off the crankshaft. Do not
attempt 10 lever it off, because the engine front cover s fragile and
leverning against it may distort, or even break i,

4 Withdraw the Woodruff key from the end of the crankshaft and
place it with the pulley, the bolt and its washer.

5 The crankshalt pulley may be removed with the engine in the car,
hut 1t s first necessary to remove the rachator and the dnvebels

53 Flywheel - removal

1 Prevent the flywheel from rotating by jamnung the ning gear against
an improvised stop.

2  On models with manual transmission, remove the clutch pressure
plate and disc as described in Chapter 5,

3 Release the six bolts securing the flywheel to the crankshaft and
remove live of them.

4 While supporting the flywheel in place, remove the sixth bolt and
1ift the flywheel off carefully, so that the mating surfaces of flywheel
and crankshaft are not damaged.

54 Sump - removal

1 With the engme out of the car, ensure that the sump has been
drained and then turm the engme over so that the sump is uppermost
Fit wooden blocks to support the engine in this position.

2  Remove the bolts secunng the ol sump to the crankcase and
remove the sump. I the sump s stuck 1o the crankcase, 1t should be
released by pnsing one side with a screwdnver.

3 To remove the sump with the engine in the car, first remove the
dipstick and disconnect the battery

4  Remove the four bolts and four chips and detach the o1l splash
shield,

5 Place a contaner of at least 6 htre (10.6 pint) capacity beneath the
sump, remove the drain plug and drain the sump, Reln the drain plug
and tighten it to the torque wrench setting given in the Specifications
6 Detach the engine rubber mountings, by removing thew nuts and
washers,

7 Remove the clamping bolt from the top and bottom ends of the
steering intermediate shaft. Push the top end of the shaft upwards unul
the lower end can be disengaged

8 Place a jack under the transmission and use it to raise the engine
shightly.

9 Remove the four bolts securing the front anti-roll bar to the
side-member and the four bolts securing each engine mounting
bracket to the sidemember.

10 Remove the oil sump bolts and if the sump has stuck to the
crankcase, release the sump by pressing it sideways with a screwdriver.

55 Front cover - removal

1 If the engine 1s in the car, it will first be necessary to disconnect the
battery, drain the cooling system and remove the radiator.

2 Loosen the alternator mounting bolts, swing the alternator
downwards towards the cylinder block and remove the drivebell

3 Remove the bolt from the centre of the cooling fan and pull ¢
fan and clutch assembly.

4 Remove the bolt and washer from the centre of the cran.
pulley and then use a claw puller to draw the pulley off the sha
not attempt to lever the pulley off, because this may result in dam,
the front cover.

5 Remove the six bolts securing the sump to the front cover ane
the eleven bolts securing the front cover 1o the cylinder block,
6 Lift the cover off and remove the gasket.

56 Timing gears - removal

1 Remove the front cover 1o expose the iming gears

2 Remove the bolt and washer secunng the large gear i
camshalt, then pull the gear off and remove the Woodruff key,
3 Draw the gear from the crankshaft and remove the Woodruff

57 Camshaft - removal

1 The camshaft may be removed with the engine in the car,
following preparatory work 15 carmed out,

2 Drain the cooling system and remove the radiator

3 Disconnect the battery.

4 Remove the spark plug leads from the spark plugs.

5 Disconnect the leads from the alternator, remove the alternato
its drivebelt.

6 Undo and remove the screws secunng the rocker covers and li
the rocker covers and their gaskets.

7 Slacken the nuts secuning the rocker arms until the rocker arme
be swung aside.

8 Remove the pushrods, identifying each one as it is removed, so
it can be refitted in the same position.

9 Remove the cylinder heads, as descnbed in Section 47, then L
magnet to lift out the tappets. Place each tappet with the pus
which it operates, so that they also will be refitted in their oric
positions.,

10 Remove the front cover as described in Section 55,

11 The camshaft plate 1s secured with two cross-head counter:
screws. These cannot be removed with an ordinary screwdriver
any attempt 1o do so will result i the screws being damaged. |
impact screwdriver is not available, the screws may be removed w
suitable key and the brace of a socket sct

12 Remove the camshaft thrust plate and the spacer behind it
13 Pull the camshaft forward to withdraw it, taking care to keep
shaft m line, so that the edges of the cams do not damage the cams
bearings.

58 Oil pump - removal

1 Remove the crankcase sump as already described
2 Remove the bolt attaching the oil screen to the main bear.ng ¢

A1oas !

Fig. 1,11 0il pump on the 3.0 litre engine (Sec 58)
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the two bolts securing the oil pump to the crankcase and

ove ] .
fem assembly and its driveshaft.

wilhd'aw the pump

§9 Pistons. connecting rods and bearings - removal

crankcase sump and the cylinder heads are removed, the
nd connecting rods can be removed with the engine in the
earing shells can be removed without removing the cylinder

1 If the
pistons @
car. The b

ds.
;“gefore removing any connecting rod cap, make sure that the

cylinder number 15 marked on both parts. If no marking 1s visible, put
mating marks on the jomnt belore removing the bul_ls.

3 Turnthe crankshaft until the connecting rod being removed 1s at 1ts
lowest position. .

4 Remove the connecting rod nuts and pull off the bearing cap

5 Rotate the crankshaft unul the connecting rod being removed 1s i
its highest position then use the handle of a hammer to push the
assembly out of the top of the cylinder.

g Withdraw the assembly from the cylinder and place the bearing cap
back on the connecting rodl.

7 If the bearings are bemg renewed, remove the old beanngs by
shding them round until the notch in the bearng shell is disengaged
from the recess in the beanng seating and then Wt the bearing out. If
the bearings are removed and the same ones are being used agann, (L5
vital that they are refitted m the same seating as il one fiom which
they were removed.

60 Crankshaft rear oil seal - removal

1 To remove the oil seal with the engine in the car, first remove the
gearbox, or automatic transmission as detailled in Chapter 6. On
manual transmission models. 1t is then necessary to remove the clutch
assembly as descnbed in Chapter 5

2 Release the six bolts securing the flywheel and remove five of them
While holding the flywheel, remove the sixth bolt and hft away the
flywheel.

3 Remove the four bolts securnng the oil seal carner and hit off the
carner and seal assembly.

4 Drive the seal out of the camer, taking care not to damage the hore
of the carner.

Fig.1.12 Removing the rear oil seal from the carrier
(Sec 60)

S
61 .
M and main bearings - removal

4  Make sure that the crankcase sump has been drained, then turn the
engine upside down, chock it securely and remove the sump.

5 Remove the crankshaft pulley and the engine front cover.

6 Remove the ol pump and strinner.

7  Check that all the main and connecting rod beanng caps have thewr
identifying numbers stamped on, so that they can be refitted in their
orniginal postions.

8 Remove the crankshaft gear.

9 Remove the two nuts and the bearing cap of each connecting rod
in turn and lay out the beanng caps in order.

10 Remove the two bolts from each of the main beanng caps, hift the
caps off and lay them out in order. Note that the centre main bearnng
cap has thrust washers Mark their positons before removing them, 1o
ensure that they e refitted exactly as removed

11 Carefully hit the crankshalt out, taking care to keepat parallel with
the crankease, so that the thrust bearing surfaces of the upper beanng
halves are not damaged

12 Remove the beanng nsens from the cylinder block, bemng careful
to note the position from which each of the Tour beanngs and each of
the two thrust washers wie iemoved

62 Engine components - examination for wear

Refer 1o Sectuon 11

63 Rocker arms - examination and renovation

1 The studs on wiuch the rocker arms pivot are a press fit into the
cylinder head, and if a straight edge 1s land across all six, 1t can be seen
whether any have begun o pull out. If this is the case. the stud will
have to be removed, the hole reamed out and an oversize stud htted
2 Check that the thieads on the studs are in good conchion and that
atorque of at least 5.9 Nm (4 4 1bf [t) 1s required to turn cach adjuster
on olled threads. 1 this figure s not achieved, Bt a new adjuster and of
sull dehicient, hit a locknut to the adjuster.

3 Exanmune the rocker aoms and fulcrum seats for signs of ndging, or
excess wear on the beanng sutfaces, I either part shows excussive
waear, bath the rocker ar and the fulerum seat muost be renewed

4 When checking the tockers arms, remove them one at a ime to
climinate any possibility of arms and seats becommg interchanged, or
beme rehied 1o the wrang stud

64 Tappets and pushrods - examination and renovation

Refer 1o Section 13

65 Camshaft and camshaft bearings - examination and
renovation

1 Undmsize comshalt beanngs are availlable, so 1t s possible 1o
salvage a worn camshalt by regnnding the journals. If the cams. or
skew gear, are worn significantly, or are damaged. a new camshaft
must be fitted and the bearings should then also be renewed.

2 Worn or damaged camshaft bearings can be replaced by new ones,
but this requires special tools and should be entrusted to a Ford dealer,
or to a workshop which undertakes camshalt reclaiming

66 Cylinder bores - examination and renovation

Refer to Secuon 16

1 R
:::0\!0 the engine from the car.
R ove the clutch assembly on manual transmission models

em .
ove the flywheel and the rear oil seal carnier.

67 Pistons and piston rings - examination and renovation

Refer 10 Secuon 17.
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68 Connecting rods and gudgeon pins - examination and
renovation

Refer 1o Section 18.

69 Crankshaft - examination and renovation

1 Examine the four main bearing journals and the six crankpins,
which should all be smooth and highly pohished. If there are any deep
grooves, or deep scratches and there 1s a similar detenoration in the
corresponding bearing shells, the crankshaft should be reground.

2 I the journals are in good conditon and it is suspected that the
crankshaft may be sufficiently worn 1o require regrmding, 1t 15 worth
secking the advice of a main Ford agent, or crankshaft regrinding
service.

3 If the crankshaft is reground, the works will also supply the new
bearngs which will be required to match the journal diameters.

4  Check the spigot beanng in the rear of the crankshaft on manual
transmission models and if necessary renew it

70 Main and big-end bearings — examination and renovation

Refer to Sechon 20

71 Timing gears — examination and renovation

Refer to Section 21,

72 Flywheel/driveplate - examination and renovation

1 Inspect the lywheel or doveplate for damage and check that the
nng gear does not have any broken or badly worn teeth,
2 On manual ransnussion models its possible 1o renew the ning gear
as descnbea n Scction 22, but on automatic tiansnussion models 1t is
not possible to remove the nng gear from the doveplate

73 Valves and valve seats — examination and renovation

1 Examine the valves for pits and grooves and the valve stems for
EXCOSSIVE woear Or (I‘hl(ll]ll)lb

2 Exanune the valve head for signs of bumming of the valve seats and
check the fit of the valves in the valve guides, to see il the valve guides
are worn,

3 Warm valve guides can be reamed out and valves with oversize
stems fitted  If a valve guide has been reamed out, the corresponding
valve seat must be relaced

4 Valves and valve seats which show hittle sign of wear, can be
lapped in.

5 To lap the valves, it a suction type grinding tool to the valve head,
smear a little coarse carborundum grinding paste on 1o the seating face
of the valve and insert the valve into the cylinder head. Rub the stem of
the valve grninding tool between the palms of the hands, so that the
valve is rotated backwards and forwards. When itis felt that cutuing has
ceased, bft the valve, rotate 1t through 90°, lower 1t and repeat the
gnnding operation, redistnbuting the grinding paste on the seat if
necessary. Continue the process unul a matt grey band is produced
around the complete penphery of both the valve and the valve seat

6 Repeat the operation using fine gnnding paste, to obtain a finer
finish, then clean both the valves and the valve seats to remove all
traces of ganding paste

71t s convenient to take the cylinder head and the valves 1o a
workshop with the necessary equipment, 1t is far better to have all the
valves and their seats refaced, so that all the valves and seats are at the
correct angle and have the conrect width of contact.

74 Decarbonising - general

—_—

1 When the cylinder heads are removed, either in the course
overhaul or for inspection of bores or valve condition when the ¢
1sin the car, it 1s normal to remove all carbon deposits from the |
crowns and head.

2 This is best done with a cup shaped wire brush and an electr;,
and is fairly straightforward when the engine 1s dismantled an.
pistons removed Sometimes hard spots of carbon are not .
removed exceplt by a scraper. When cleaning the pistons with a s
take care not to damage the surface of the piston in any way,

3 When the engine is in the car, certain precautions must be 1
when decarbonising the pistons’ crowns in order to prevent dislo
pieces of carbon falling into the interior of the engine which c
cause damage 1o cylinder bores, piston and rings - or, f allowed
the water passages. damage 1o the water pump. Turn the engine so
the piston being worked on is at the top of its stroke and then mas|
the adjacent cyhinder bores and all surrounding water jacket orif
with paper and adhesive tape. Press grease into the gap all round
piston to keep cartbon particles out and then scrape all carbon awa
hand. Do not use a power dnll and wire brush when the engine is in
car as it will virtually be impossible to keep all the carbon dust cle.
the engine. When completed, carefully clear out the grease around
nm of the piston with a matchstick or something similar - bringing
carbon particles with it. Repeat the process on the other piston crow.
Itis not recommended that a ning of earbon is left round the edge of
piston on the theory that it will aid o1l consumption. This was vali
the earher days of long stroke low revving engines but modern engii
fuels and lubricants cause less carbon deposits anyway and any .
behind tend merely to cause hot spots.

75 Oil pump - dismantling, examination and reassembly

1 The oil pump maintains a pressure of about 2 8 kgf/em? (3
Ibi/in®) and unless there is a sigmificant drop i o1l pressure whicl
proved to be due to the pump, rather than to woin beanngs, 1tis be:
to leave the oil pump undisturbed.

2 To dismantle the pump, first remove it rom the engine as descril
in Section 58

3 Remove the two bolts secunng the end cover to the body @
remove the cover and the rehief valve assembly, then the two pni
rotor assembly.

4 Remove the two bolts and take the pick-up tube and scre
assembly off the pump housing

5  Wash all the parts in petrol, use a brush to clean the inside of t
pump housing and the pressure rehef valve chamber, and make st
that all particles of dirt and metal are removed. Allow the parts to ¢
naturally or blow them dry.

6 Check the inside of the pump housing. the outer race and the rot
for damage and excessive wear

7 Examine the mating surface of the pump cover for wear If the cos
1s scored, grooved, or shows any signs of wear, a new cover must !
fitted.

8 With the rotor assembly fitted in the housing, place a straight-edc
over the end of the housing and measure the rotor end play. If th
exceeds 0.104 mm (0 004 in), the outer race, shaft and rotor must L
renewed as an assembly.

9 Measure the rotor-10-housing clearance, which should not excet
0.304 mm (0.012 in) and the inner 1o outer rotor gap, which should b
less than 0.020 mm (0.008 in). If outside these dimensions, @ Ne¥
pump should be litted.

10 Check that the relief valve and its seating are free of damage 8!
that the relief valve spring has not collapsed, or is damaged, and
new parts if necessary.

11 Reassemble the pump by fust fitting the inner and outer rotor
then lubricating them with engine oil.

12 Apply engine oil to the relief valve plunger and spring and Inse!
them into their housing Refit the spring cap and the pump cover

13 Refit the cover antachment screws and tighten them to the torqut
wrench setting given in the Specifications. After tightening the SCrews
check that the rotor moves freely

14 Refit the pick-up tube and strainer assembly to the pump bodY
using a new gasket and then insert and tighten the two fixing sCrews
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Fi : S . .
'9.1.14 Engine lubrication system for the 3.0 litre engine
(Sec 76)

Fig. 1.13 Exploded view of the oil
pump (Sec 75)

Pick-up (ube and screen
Gasket

Clips

Pump body

Outer rotor

Inner rotor

End cover

Seat

Spring

10 Relief valve plunger
11 Clip

12 Shaft
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Fig. 1.15 Crankshaft ventilation system (Sec 77)

76 BT
MSVSICIH ~ description

77 Crankcase ventilation system — description

The o
Gt lubrication system is virtually the same as that for the 2.8 litre
dine deser

supplied bed in Section 24, except that the rocker arms are
with oil through hollow tappets and pushrods

A semi-sealed crankcase ventlation system is fitted Fresh air is
drawn through a breather in the ol filler cap and mixes with the
blow-by gases in the crankcase. It is then drawn out of the vent valve

53
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in the nght-hand rocker cover and into the engine through an adaptor
beneath the carburettor

The system ensures that unburnt gases are returned to the engine
for further combustion

78 Engine reassembly - general

Refer to Section 26

79 Camshaft - refitting

1 Shde the spacer wath s chamifered end fust anto the camshaft and
fit the kiy

2 Lubocate the camshaft jourmals with engine ol and shde the
camshaflt m hom the ont, kg cine W keep ot siiosghit, S0 08 nol o
damage the camshafl beanngs

3 Fut the camshaft thiust plate wathout o gasket  Fit the two
countersunk head retamng screws ad bghiten them

80 Crankshaft refitting

Fig. 1.16 Crankshaft thrust washers

arrowed (Sec BO)

83 Timing gears and front plate - refitting

T Wath the engpne upside down, Loy cach of the npper beanng halves
onto thee apprapmate: Grankiase web, kg soee that the lockmeg tang
on the beanng s propeddy engaged e the conespondineg slot i the
crankease weely 1 the oldd besaomegs e boeangg celitted, maokee cortinn thanlt
each bearmg hatt s Bitted on the place om whachol was removed Fit
the thrust washers to ecach side of the centre beiming, the grooved laces
ol the washeis beng outwards (Fig 1.16) Retan the thiust washers
in place with grease

2 Fitthe four beanng halves o the appropoate beanng caps. Fit the
thrust washers on either sule of the centie beannmg cap, with the tab of
the washer hitted mto the slot i the beanng cap Retam the thoust
washers in place with grease

3 Lubneate the crankease beanng  halves with eogme ol and
carelully lowaer the crankshaft onto them

A Take cach beaong cop o tuen, luboeate s bearng hall with engue
ail Apply engime ol 1o the crankshalt jouwmal and it the beanng cop
with the anow pomting towards the ront of the engime. Cach beanngg
cap must bee rebitted iy the posiion lom which it was removid

B st the twea wetinnmg bolts and bghten them o the lowue
wiench setting gvaen n the Specithcatons. Tum the crankshalt 1o
ensute that it rotates freely, before fitting the next beanng cap. If the
crankshalt does not wotate freely, remove the beanng cap and check
thirt thee biesaningg shiells have seated propedy and that the heanng cap s
the corrirct one for that position

G Fit the crankshaft key Place the crankshaft gear on the end of the
crankshalt and posttion ot by tempaoranly Titting the ciankshalt pulley
and the ongmal washer and bolt. Tighten the bolt, then remove the
balt, washer and crankshall pulley

7 Measare the crankshaflt endlloat (see Sectuon 27) which should be
as specthed 1 necessary, brng ot between these hinuts by inserting
st washers of the appropuate thickness

81 Pistons and connecting rods - refitting

Refer to Section 29

82 0il pump - refitting

1 Pame the oil pump by hilling the inlet port with engine oil and then
rotating the drveshalt 1o distubute the ol within the pump body

2 Insent the ponted end of the dnveshalt into the pump body and it
the chp 1o retain it

3 Place the pump in positon, engage the driveshaft and then insert
the two retaming bolts: Tighten the bolts to the torque wrench setting
given in the Specifications

4 Relit the bolt secunng the ol pick-up tube to the main beanng cap
and tghten it to the specilied torque.

1 Apply jomting compound to the outer edge of the ront end of the
cylnder block and to the rear foce of the Tront adapton plate

2 Posiion the gasket and adaptor plate, secunng them with two bolt

st lingger hight

3 it the adaptor plate reinforcement (Fig. 1.17), insertats three bolt
and tghten them, then remove the two previously inserted locating

hols

4 Reht the camshalt gear, so that the keyways of both the crankshafi
and the camshalt are in line and the marks on the gears are on the sanu
e Thee crankshaft gear has two marks on it aned at s important thi
they are positioned as shown in Fig 1.5

5 Measure the endfloat of the camshalt after inserting the camshaf
secunng bolt and bghtenmg it 1o the torque wiench setting given in
the Specilicanons The camshalt endfloat ean be adpusted by fitting o
dilferent length spacer

G Measure the hacklash of the camshalt gear at tour cqually spaced
pomts around s penphery: Thes should be 0 22 10 0 32 mm (0.009 10
0013 m)

1 Apply jomtng compound to the cecumierence of the tming cover
jomt face and to the front of the adaptor plate and offi:e up the bming
cover

8 Rl the crankshaft pulley to postbon the tmmg cover, then insert
the tmung cover bolts and tighten them to the torque wrench setting
aiven in the Specifications

9 Apply jomting compound to one face of the cranbshalt pulley
wishen, place this side towards the pulley, imsert the pulley secunng
bolt and nghten 1 to the specihied torque.

Fig. 1.17 Adapter plate reinforcement (Sec 83)
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Fig. 1.18 Rear oil seal and adapter plate (Sec 84)

84 Rear oil seal and flywheel - refitting

1 Fit the engine rear adaptor plate and secure it with its hive bolts.
2 Smear engine oil onto the crankshaft nm. Smear ol on the hp of the
seal and position the seal on the crankshaft.

3 Algn the seal camer holes with those in the cylinder block, insert
the four bolts and tghten them to the specified torque

4 Fit the flywheel, or driveplate on automatic transmission models.
Insert the six bolts and ughten them to the torque wrench setting given
in the Specifications

85 Sump - refitting

1 Ensure that the mabing swfaces of both the sump and the crankcase
are clean andd that the seahng surface of the sump s not distorted.

2 Apply jomting compound 1o the poimnts where the timing cover
abuts the eyhinder block and where the rear o1l seal camer adjoms 1t
3 Place the gasket in posion, fit the sump and insert the retaining
bolts finger tght

4 Progressively tghten the sump bolts in opposite parts until all of
them are at the specifusd torque,

5 Fit a new washer to the sump diiin plug, insert the drain plug and
tighten it

86 Cylinder heads - reassembly

1 Lay the cylinder head on its side, lubricate every valve guide with
engine oil, and insert the valves into the guide from which they were
removed

2 To avord damaging the hip of the stem oil seal, with consequent
increased oil consumption, wrap a piece of adhesive tape, or foll, round
the groove of every valve stem. Shde the seals over the valve stems and
push them over the tops of the valve guides.

3 Remove the adhesive tape, or foll, from the valve stems.

4 Fit the valve sprng over the valve, with the close coiled end
towards the cylinder head, then fit the spring retainer on top of the
spring.

5 Using a valve spring compressor, compress the spring just enough
1o insert the two spht collets If the valve spring is compressed too far,
there 1s danger of the spring retainer damaging the valve stem oil seal
6 After inserting the sphit collets, release the spring compressor and
remove It

7 Check that the sphit collets have seated properly and tap the top of
the valve stem higlitly with a plastuc headed hammer 10 ensure this.

Fig. 1.19 Tightening sequence for cylinder head bolts on the
3.0 litre engine (Sec 87)

8  Repeat the procedure given in paragraphs 4 1o 7 on the remaining
villves

87 Cylinder heads - refitting

1 If the tappets were removed, lubricate the tappets and their bores
with engine oil and insert them with their dished ends uppermost
Ensure that every tappet is refitted into the bore from which it was
taken.

2 Make sure that the mating surfaces of the cylinder block, eylinder
heads and mlet manifold are clean, then place new cylinder head
gaskets over the guides on the cylhinder block, The cyhinder head
gaskets bear the marking TOP FRONT and need to be positioned
cotrectly.

3 Lower the cylinder heads over their positioning studs. Although the
cylinder heads are dentical, they should have been niarked when
removed and should be refitted in therr onginal positions

4 Insert the cylinder head bolts finger tght then tighten them
progressively in the order shown in Fig 119 and in the stages as given
n the Specifications

88 Rocker arms and covers - refitting

1 Ensure that all the pushrods are inserted into their proper places
and that their lower ends are engaged in the cups of the tappets.

2 Place the rocker arms over the pushrods, fit the fulcrum seats and
adjuster nuts, and tighten the adjusting nuts finger tight.

3 Set No 1 cylinder at TDC and refit the distributor (see Chapter 4)
4  Adjust the valve clearances as described in the following Section
5 Fit the rocker covers, using new gaskets, ensuring that the gaskets
are seated evenly all round the cylinder head. Fit the cover attachment
bolts and tighten them to the specified torque.

89 Valve clearances - checking and adjustment

Refer to Section 35

90 Engine ancillaries - refitting

Refer to Section 46 and refit the hsted components with reference
to the Chapters indicated
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91 Engine - refitting

Refiting the engine is a reversal of the removal procedure given in
Section 44, but in addition note the following points:

(a) Lightly grease the gearbox input shaft (manual transmission)

(b) Check that the clutch release arm is correctly located (manual
transmission)

(c) Adjust the clutch cable as described in Chapter 5 (manual
transmission)

(d) Belore connecting the engine to the automatic transmission.
check that the torque converter is fully engaged with the
transmission pump by reference to Chapter 6

(e) Relill the automatic transmission with fluid as described n
Chapter 6

(f) Adjust the tension of the power steering pump and alternator
drvebelt(s) as described in Chapters 10 and 2 respectively

fg) Fil the cooling system (Chapter 2) and power steering
system (Chapter 10), then Gl the engime with oil (Section 40)
fphoto)

92 Engine - initial start-up after major overhaul or repair

Refer to Sechion 38

PART C: FAULT DIAGNOSIS

b,

b SEe

911 Topping-up the engine with oil

93 Fault diagnosis - engine

Symptom

Reason(s)

Engine fails 10 turm over when starter 1s operated

Engime tums ot noomal speed, but does not st

Engine stops and will not restant

Engine nusfires, or runs unevenly

Lack of power and poor compression

Excessive ol consumption

Discharged or defective battery

Dty or loose battery leads
Defective starter solenowd, or switch
Defective starter motor

Dty o Iroken engme eanthing strap

lgmition components wet or damp

Defective low tension lead

Defective or incorrectly set contact breaker (1if apphicable)
Defective condenser (f apphicable)

Distributor cap defective, or central brush in distabutor cap not maks
contact with the rotor arm

Insufficient petrol in tank

Vapour lock in fuel line (i hot conditions)

Fuel pump fnlure

Excoessive choke, causmg spark pluygs to become wet

lgmition farlure resulting from breakdown, or presence of water und
wel condiions
Lock of fuel, or fuel blockage

Loose ignition leads

Faulty spark plug

Tracking on distributor cap insulation

Incorrect mixture

lgnition too retarded .
Dinty contact breaker points (if applicable), or loose connection !
distributor

Faulty or loose condenser (if apphcable)

Leaking carburettor, or mamifold joint

Defective valves
Blown cylinder head gasket
Worn bores or damaged piston

Worn cylinder bores
Defective valve stem seals
Leaks
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Pressunsed, with belt-drven pump and fan (viscous dnive type on later
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85 10 98°C (185 to 208°F)
79 o 83°C (174 to 181°F)
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7.0 mm (0.28 in)

100 mm (0.4 in)
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93 litre (16.4 pint)
8.7 litre (15.3 pint)

Nm Ibf ft
71010 5t07
71010 5to7
16 10 20 1210156
81011 6108
17 10 20 131015
9t013 71010
8to 11 G1lo8
20 10 25 151018
20 10 25 151018
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1 General description

The cooling system s of the pressurised type consisting of a
belt-driven  pump, front mounted radiator and thermostat. The
belt-driven fan s of standard type on early models, but of viscous drive
type (photo) on later models, the latter incorporating a speed limitation
device. On 3.0 htre engines the thermostat is located ot the outlet to the
top hose, but on 2.8 litre engines it is located on the inlet from the
bottom hose. Later models are hitted with an expansion tank.

The system functions as follows: with the engine cold, the
thermostat is closed and the coolant is pumped through the engine
waterways and heater only, When the engine reaches a predetermined
temperature, the thermostat opens and the coolant then cuculates
down through the radiator 1o provide additonal cooling Where an
expansion tank s litted, this ensures that the cooling system s always
full by collecting coolant when the engme s hot and returmimg it as the
ehgine cools

Fig. 2.2 Cooling system (2.8 litre engine) (Sec 1)
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1.1 Viscous dnve fan coupling (temperature

sensitive type shown) expansion lank

2 Routine maintenance

At the intervals specified in the Routine Mamtenance section in the
front of the manual carry out the following procedues

Check cooling system for leaks

1 Inspect the cooling system hoses including the radiator and heater
hoses for damage. deterioration and secunty If there is any indicanon
of swelling or perishing renew the hoses.

2 Check the radiator for damage and leaks, and clean any debris from
the cooling fins.

Check coolant level

3 Where an expansion tank s hitted (later models) the coolant level
can be checked without removing the pressure cap as the tank 15 made
of translucent plastic. The tank should be approximately hall full with
the coolant just covering the plastic level indicator. With a hot engine
the level will be shghtly higher

4  On earher models not fitted with an expansion tank the level must
be checked with the engine cold. Unscrew the radhator pressure cap
and check that the coolant level is between 250 mm (1.0.1n) and 350
mm (1.4 in) below the base of the hiller neck.

5 Top-up the fluid level using the correct solution of water and
antifreeze with the engine cold (photo). If the engine is warm, the
pressure cap must be removed slowly to allow the pressure 1o escape
gradually, otherwise the pressure drop may cause the coolant to boil
aver causing personal injury.

Check drivebelt condition and tension

6 Inspect the complete length of the dnvebeli(s) for detenoration
which will appear as fraying or glazing to the pulley contact surfaces.
7 Check that the deflection of the drivebelt(s) midway between the
walter pump and alternator pulleys is approximately 100 mm (0 4 in)
under moderate thumb pressure (photo).

8 Where adjustment i1s necessary, loosen the alternator pivot and
adjustment bolts, reposition the alternator then tighten the bolts. A
lever may be used at the pulley end of the alternator to obtain the
correct tension if required.

9  Run the engine for several minutes then recheck the tension.

Renew antifreeze

10 Drain and flush the cooling system as described in Sections 3 and
4.

11 Fill the cooling system with the correct solution of water and
antifreeze as described in Sections 5 and 6

3 Cooling system - draining

1 If possible, ensure that the engine is cold before draining the
coolant, 1o avoid the nsk of scalding

2 Remove the radiator or expansion tank filler cap. If the engine 1s
hot, this must be done very cautiously, because a sudden release of

2.5 Topping-up the coolant level in the

2.7 Checking the drive-belt tension (2.8
litre engine)

Fig. 2.3 Cutaway view of the expansion tank showing the
plastic level indicator - arrowed (Sec 2)

pressure can result in the coolant boiling and blowing out. On a hot
engine, place a cloth over the cap and turn it very gently, to release the
pressure slowly.

3 Remove the splash shield from beneath the radiator, f apphcable

4 Unless the coolant is being discarded and the car is over a suitable
dram, place a clean two and a half gallon container underneath the
rachator,

5 Remove the radiator bottom hose and allow the coolant to drain,

6 If the system is Lo be completely drained, remove the cylinder block
drann plug and drain out the remaining coolant from the engine. This
drain plug is located on the side of the cylinder block to the rear of the
ol hilter

7 On models with an expansion tank remove the radiator cap as well

4 Cooling system - flushing

1 In time, the cooling system will lose its efficiency because of a
build-up of rust and sediment in the radiator. To clean the radiator,
remove the filler cap and the bottom hose and flush the radiator, by
inserting a hose in the filler cap neck and running water through for
about ten minutes.

2 Il there is a heavy accumulation of sediment, it is better to reverse
flush the radiator, by connecting the water supply to the bottom of the
radhator and allowing 1t to flow out of the top. Special hose adapters
are available to enable this to be done with the radiator in position, but
it is preferable to remove the radiator and turn it upside down.

3 Remove the thermostat (Section 8) then reverse flush the engine
with a water hose until clean water flows from the radiator bottom
hose connection.
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5 Cooling system - filling

1 Ensure that the cylinder block dran plugg is screwed in fiemly and
that all the cooling system hoses are in position and secured with hose
clips.

2 Using a muxture of 45% antifreeze and 5% water, fill the cooling
system slowly. to ninimise the nsk of ar locks Ensure that the heater
control 1s tumed to the "HOT' position othiewise an air lock may form
in the heater

3 On early models without an expansion Lank, hill the radiitor to the
level given i Section 2 then reht the Dl cop Where an expansion
tank 1s fited, completely Gl the adator aned relit the cap then hall Lill
the expansion lank and relit the lillee cap (photo). Note that the
pressure cap with the double seal must always be fited 1o the
expansion tank

4 On some engimes an ane blecd screw oy be fied i the heato
hose. Loosen the screw befons Dillimg the systemand eetighten f swhien
bubble free water flows

5 Run the engine at a fast adle speed Ton sosveral nunutes then allow i
1o cool and top up the coolant Tevel with selenmce 10 Section 2

6 Antifreeze mixture

1 Apart fram the protection agenst beczmg condittons wiaeh the
vse of antilreaze provedes, s osie s essentol 1o nemmnse conasion ol
the cooling system

2 The cooling system s antually Gl with a solution of 45%,
antifreeze and 10 s recommended that s prarcentage s mamtamed
3 With long-life types of antiliceze nuxtures, renew the coolant every
two years. With other types. dean and rehill the system every twelve
months. Whichever type is uscd, it must be ol the ethylene glycol base
4  The following table gives a guide to protection against frost but a
mixture of less than 30% concentration will niot qive protechon against
CONOSIon

7.7A Upper radiitor mounung bolt

(arrowed)

7.78B Lower radiator mounting bolt

Amount of antifreeze Protection to

45% 32C( 26F)
40% 25C( 13F)
30% 16C(+3F)
25% 1I2C(n3F)
20% 9C(VI6F)
15% J7C(v19F)

7 Radiator removal, inspection, cleaning and refitting

1 Diain the cooling system as descobed in Section 3
2 Remove the splash shield (of futredd) after removing as four Lolts an
four chps

3 0n automatic wansmission models, place o tray benesath e o
cooler umons, wipe the unions clean and undo them Queck ly plug i
pope endds aned thee cooler umons, 1o prevent the loss of flued

4 Disconnect the top hose and whiee appdicabilie i expansion tanl
biose Trom ther vadunor

D Whene applhicable, remove the screws seconndg the Lan shiaud
thee cadiatan then position the shroud overs thes fan blades (photn)

G For ciwe of wmoval also rmove the front radiator cowl alte
removing e senews (photo).

7 Remove the: Tour bolts, sprung and 1t washiers which secun: th
vachaton to the: Tront panet and b thee sadator oot carelully, soas not
damage the radutor matnx (photos)

BOWaith the vadnaton out of the can reverse Tashon o temove the sl

andd clean the extenor wath a jet ol comprressed an, o water, 1o oy

any dut o0 peccts Hthe radiator requires sepane, il s better 1o il o
eachange tadiaton or have the repanr done by aadintor specialisg

9 M you ae renewang an early madiator and you mtend to it a Lt
shim top taink type, you will need to [t an expansion contamer Consult
your Ford dualer for the correct type and hitting detals should this b
the case, a8 o special service kit will also be equied

10 Refiting s a reversal of removal, bhut Ll the cooling system with
welerence to Section 5 On automatic ttansnussion models top up e
transnussion Hud waith reference to Chigner 6

7.7C Removing the radiator
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8 Thermostat - removal, testing and refitting

1 Dramn the cooling system as descrbed in Section 3

3.0 litre engine

2 Slacken the chip of the top hose to the radiator and remove the hose
(photo)

3 Undo and remove the tao bolts and spung washers securing the
thermostit housing to the cybinder head

4 Tap the: housmg gently with o plastic-headed hammer, 1o break the
gasket seal then carelully It the housing off. Remove the gasket
one piece il possible, otherwse scoape both joint faces to clean off e
remang of e gasket

5 Motk thee themmaostat o show which way round and which way up
itas ited, then use o screwdiver 1o remove it from the housing

2.8 tre vngine

6 Slacken thee chips secunng e radhiantaor hottam hose and the heatie
hose 10 e theemostal howsang and  carefully remove the hoses
(photo)

7 Undo and temove the thee bolts and spang washers sccurning the
themmostat hausing

8  Tap the: thermostat houswg with o solt-headed hammer 1o unstick
it and Wi the: cover away (photo) Recover the front cover gasket of it s
undamagixd othenwise scrapee 0 olf Also iemove the seal

9 Carclully ease the thermostat out ol s housmg, bemg caelul to
note winch way round it s Litted (photo)

All engines

10 Test the thermostat for coreat functioning by suspending it on a
string in o saucepan of cold wati together with a thermometer Heat
the water and note the temperature at which the thermostat hegins 1o
open

11 Compme the noted temperatures with those given i the
Specihicanons at the begmning of this Chapter. If they differ

(2 8 Iitre engine)

8.6 Thermostat housing with bottom hose
disconnected and heater hose connected

considerably the thermostat must be renewaed

12 11 the thermostat does not fully open in boihng water, or does not
close down as the water cools, then it must be discarded and a new
one litted Should the thermostat be stuck open when cold this will
usually be apparent when removing it from the housing.

13 Refnting the thermostat is the reverse sequence to removal. Always
ensure that the mating faces are clean and flat If the thermostat
housing 1s badly corroded it a new housing Alwiys use a new gasket
and seal b apphicable (photo) Tighten the secunng bolts 1o the
specihed tomue wrench setting (photo) Rehll the cooling system as
descnbed m Secuon 5

9 Water pump - removal and refitting

1 Drinn the cooling system as descnbed m Scenon 3

30 litre engine

2 Slacken the theee alternator mounting baolts. push the alternator
towards the engime, hit the dovebelt from the water pump pulley and
emove it

3 Slacken the lower radiator hose chip at the nlet connection 1o the
pump. Canefully case the hose from the water pump elbow

4 Slacken the hose chip at the rear of the pump and carefully ease the
hose from the pump

b Slacken the third hose chip situated ot the top of the pump and
cinelully case the hose from the top of the pump

G Undo the three bols secunng the witer pump to the eylinder block
Note that each boltis iited with a spung washer and that, as the bolt s
trapped by the fan pulley, 1 will be necessary 1o progressively slacken
the bolts and pull the water pump away from the cylinder block The
location of the bolts should be noted, so that they are refitted in thewr
onginal positons.

7  Once all three bolts have been unscrewed from the cylinder block
the water pump may be removed and the gasket scraped off

8.8 Removing the thermostat housing (2 8
litre engine)

R )

8 9 Removing the thermostat (2 8 litre
enging)

8.13A Fitting a new thermostat housing
gasket (2.8 litre engine)

8 138 Tightening the thermostat housing
bolts (2.8 e engine)
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2.8 litre engine each boll as they are of various lengths (photos).

8 Remove the radiator and shroud as described in Section 7. 14 Scrape off the gasket.

9 Remove the drvebelt (Section 10).

10 Remove the fan and pulley (Section 11) All engines

11 Remove the thermostat (Section 8). 15 Refitting is a reversal of removal, but clean the mating faces an
12 Disconnect the hose from the thermostat rear elbow. always use a new gasket (photo). Tighten nuts and bolts to th
13 Unbolt the water pump from the engine, noting the location of specified torque. Relill the cooling system as descrnibed in Section 5

Fig. 2.4 Thermostat and water pump components on the 3.0
litre engine (Secs 8 and 9)

1 Water pump 4 Housing
2 Bolt 5 Gasket
3 Transler hose 6 Thermostat

t
XY - gv N\ RN ST o /
9 13A Unbolting the water pump (2.8 litre 9.13B Water pump and impeller (2.8 litre 9.15 Fitting the water pump gasket (2.8

enging) engine) litre engine)
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10 Drivebelts - removal and refitting

1 Where applicable, remove the power steering pump drivebelt with
reference to Chapter 10.

2 Loosen the alternator pivot and adjustment bolts, swivel the
alternator in to the engine, then shp the belt(s) from the pulleys.

3 Locate the new belt(s) on the pulleys, then tension with reference
to Section 2.

4 Refer to Chapter 10 when refitting the power steenng pump
drivebelt.

11 Viscous drive fan — removal and refitting

1 For best access to the Tan, fust remove the radiator as described in

Section 7.

2 Remove the drivebelt(s) (Section 10).

3 Where the fan has a central bolt, unscrew this and withdraw the fan
from the extension shaft.

4 If the fan is secured by a concealed nul, ideally a 32 mm (1'/4 in
AF) spanner modified as shown in Fig. 2.5 should be used The
thickness of the spanner jaws must not exceed 5 mm (0.2 in), and it is
important to realise that the nut has a left-hand thread. Alternatively,
it is possible to unscrew two of the pulley bolts so that a spanner of
normal thickness can be used to unscrew the nut

5 With the fan assembly removed, unbolt the fan from the viscous
coupling (photo).

6 Il necessary unbolt the pulley (and extension shaft where
apphcable) from the hub flange (photo).

7 Refliting s a reversal of removal, but tighten the bolts/nut 1o the
specthed torque. Refit the radiator with reference to Section 7 and the
drivebelt(s) with reference to Section 10,

[ /

{0

Fig. 2.5 Manifold spanner for removal of the viscous drive fan (Sec 11)

Y = 120 mm (05 in)

X = 250 mm (1 0m)

11.5 Bolts securing fan to viscous coupling
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Fig. 2.6 Removing the viscous drive fan (Sec 11)

A Theeaded hup C
B Locknut (LH thicad)

Muodilred spanner

N @,

13.3 Disconnecting the wiring from the temperature gauge sender
umt

13 Temperature gauge sender unit - removal and refitting

12 Fan hub bearing (3.0 litre engine) - renewal

1 Remove the drivebelt (Section 10) then unbolt the fan and pulley.
Where a viscous drive fan s fitted, refer to Section 11, but whete a
standard fan is fitted note the location of the spacers

2 Remove the engmne front cover (see Chapter 1).

3 Remove the cuchp wiich retains the bearing in the housing. then
press the bearing, expansion plug and hub out of the front cover

4 Press the shaft out of the hub

5 Press a new shaft and beanng assembly mto the housing, so that
the cuchp grooves are in alignment and refit the circhp

G Press on the hub until its front face 15 858 mm (3 38 1) from the
rear face of the front cover,

7 Fit a new expansion plug to the shaft bore in the rear lace of the
beanng housing

8 Reht the front cover, pulley and fan

9 Reht the dovebelt with reference to Section 10.

14.2 Removing the expansion tank
mounting screws

14.3A Disconnecting the side hose ...

1 The temperature gauge sender unit 1s located on the outlet elbow at
the front of the engine.

2 Referto Section 3 and drain the cooling system sufficiently to bring
the level below the outlet elbow.

3 Disconnect the winng from the unit (photo)

4 Unscrew the sender unit from the elbow

5 Refitting 15 a reversal of removal, but top up the system with
reference 10 Section 5

14 Expansion tank - removal and refitting

1 Refer 1o Section 3 and dram the cooling system sufficiently 1o bring
the level below the radintor top hose,

2 Unscrew the cross: head mounting screws and hft the tank from the
bracket (photo).

3  Disconect the hoses and remove the expansion tank (photos)

4  Relituing 15 a reversal of removal, but refill the cooling system as
described in Section 5

iy >

14.3B ... and bottom supply hose from the
expansion tank
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15 Fault diagnosis — cooling system

Symptom

Reason(s)

Overheating

Engine runs too cool

Loss of coolant

Insufficient coolant

Drivebelt slipping

Radiator core blocked, or gnlle restricted

Air lock in cooling system

Water hose collapsed, or kinked, impeding flow
Thermostat defective

fgmition timing incorrect

Viscous fan inoperative

Incorrect, or defective pressure cap

Thermostat defective, or no thermostat
Wiong thermostat hitted

Defective pressure cap

Leaking hoses

Leak 1 rachiator, or heatur core
Thermostat or pump gasket leak
Blown cylinder head gasket
Cracked cylinder block, or head
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Part A: Carburettor system

General
Systom type ... ...

Fuel pump delvery pressure . —
Faiel 1ank CARACIIY ...viomiieiinamsinsnssnissss

Carburettor
TYPO: s i
Throttle Imrrul dlamctcr e
Ventun diameter ..............
Main jet:
VITRIVBTE . rerrinmesrrrsrrirsarssrpryorssrrrphbissos
1976 onwards .......... R
Idling speed:
197471975
V976 cieicasiiiars

187 T onwards: i i saivi i

Fast idle speed:

1976 .. ;

1974/1979 and 197? onwards
Float level:

Brass OB s m i aiiim i mia d w e  aR

Plastic float ...

FIORE IRV ciiinosnia i noimmiinm ey in e s s s N N GRS R

CO % at idle:
197471975 ..
1976 .. :
1977 onwards

Maximum choke vacuum puli dovvn
197471975 .. &

YOTB L
1977 onwards ........c.ooviviennne

Choke phasing:

197471975 .. B =
1976 — .
1977 onwards

Dual venturi downdraught cartburettor, mechanically operated diaph-
ragm fuel pump, temperature controlled wir cleaner on same models

0.25 to 0.35 kgf/em? (3.7 10 50 Ibi/in?)
58.0 lire (12.7 gal)

Weber dual ventun with automatic choke
38 mm
27 mm

145 mm or 142 mm
142 mm

800 & 25 rpm
825 & 25 rpm
850 4+ 25 rpm

2200 + 100 rpm
2000 + 100 rpm

40.0 mm (1.675 in)
34.3 mm (1.350 in)
125 + 0.49 mm (0.492 + 0.02 in)

28 + 0.2
1.75
1.0

50 & 0.25 mm (0.197 1 0.01 in)
7.0 £ 0.25 mm (0.276 + 001 in)
55 + 0.25 mm (0.217 + 0.01 in)

23 + 0.25 mm (0091 £+ 0.01 in)
30 £ 0.25 mm (0118 £ 0.01 in)
28 4 0.25 mm (0.110 £ 0.01 in)
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Torque wrench settings
Fuel pump ”
Inlet manifold
Stage 1
Stage 2
Stage 3 .
Stage 4 {af:cr runmng engme fo: 15
Exhaust mamfold to downpipe
Exhaust U-bolts and clamps
Carburettor

Part B Fuel injection system
General

mlnmes-.”z-a‘l”;lI'OOO pm)

Nm Ibf ft
16 to 20 121015
4108 3106
8to15 6to 11
18 1o 22 131016
18 to 22 131016
20 10 27 15 to 20
38 to 45 28 1o 33
20 1o 24 151018

System type

ldle speed :
CO %o at wdle I
Fuel pump delvery {rmmmum}
System pressure 3

Fuel tank capacity

Bosch K-Jetronic continuous injection
900 & 25 rpm

1.25 1102

930.0 cc every 30 seconds

555 & 0.25 kglfem? (789 t 3 6 IbI/in?)
58.0 htre (12.7 gal)

Torque wrench settings

Fuel distibutor

Warm up reqgulitor

Stat valve

Auxitliary an device

Arr chamber

Banjo bolts
Fuel distnbutor ..
Warm-up requlator (M'IO)
Warm-up regulator (M8)
Injection pipes ..............
Fuel pump, filter and acurmulalo:

Nm Ibf ft
321038 24 1o 28
71010 5107
71010 5107
71010 5107
7109 5107
18 to 20 131015
111015 81011
5108 4106
5108 4106
18 10 20 131015

PART A: CARBURETTOR SYSTEM

1 General description

Thir fuel system consists of a rear mounted fuel tank, a diaphragm
type fuel pump doven from the camshaft and a dual ventun
downdraught carburettor. There are two separate exhaust assemblies,
each consisting of a front pipe and resonator, intermedhate pipe and
silencer, and a tal pipe and silencer. The air cleaner an later models
incorporates a temperature control flap.

Some models may be hitted with a parted vacuum switch (PVS) to
prevent Hat spots and nusfinng occurnng when the engine is cold and
running with full or partial choke. When the engine is cold (below
71 C (160 F)) the PVS is closed. In this condition, carburettor vacuum
15 apphied dicectly to the cistnbutor via the non-return valve, which
allows the vacuum advance to be mamtained under acceleration,
preventing flat spots or musfinng

When the engme has reached its normal operating temperature the
PVS 15 open In this conditon the carburettor 1s connected to the
istubutor via the PVS.

2 Routine maintenance

Al the intervals specified in the Routine Maintenance section in the
front of the manual carry out the following procedures,

Check and adjust the idling speed and mixture
1 Refer to Section 12.

Check condition of fuel hoses

2 Examme all the fuel hoses in the engine compartment and on the
fuel tank, for signs of leakage or detenoration.

3 Check the security of all fuel hoses Tighten the inlet manifold
bolts

4 Refer to Secton 19 and ughten the inlet manifold bolts in the
sequence given

Renew the air filter element
5  Disconnect the battery.
G Remove the two nuts secuning the air cleaner lid and remove the

lid. On later models the lid may be secured with spring fasteners.

7 Lift out the paper element and chscard it.

8 Carefully clean the inside of the air cleaner body, ensuning that no
cirt 15 allowed to drop into the carburettor.

9 Fita new element and relit the arr eleaner hid

10 Reconnect the battery.

Check air cleaner temperature control (where fitted)

11 By looking through the main air cleaner spout, note the position of
the flap valve. With the engine stationary the flap should be fully
closed

12 Start the engine and check the operation of the flap valve. With the
engine idling the flap should open and stay open to allow hot an into
the air cleaner. Note: /t /s essential that this test is carred out with the
engine cold. If the flap remains closed when the engine 1s started then
there 15 a fault in either the diaphragm umit or heat sensor and they
should be tested as follows.

13 Check the vacuum supply pipe for leaks and renew it 1f suspect

Fig. 3.1 Air temperature controlled air cleaner (Sec 2)

A Vacuum motor D Hot ar intake
B Flap valve E  Cold air intake
C  Heat sensor
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14 Disconnect the vacuum supply pipe from the heat sensor Observe
the operation of the flap valve while: at the same timge applying suction
1o the end of the supply pipe. If the llap valve r(iqmns closed then
either the diaphragm or the flap valve s faulty 1f the flap now opens,
the fault hies i the heat sensor

3 Air clear - removal and refitting

1 Disconnect the battery

2 Remove thir two nuts secunng the o eleanes hd and iemove the
lidd, then take out the ae cleaner element

3 Knock back the four lock tabs and iemove the four nuts secunng
the ane cleaner 1o the carhuanetior body

4 Lt the an cheanes body off the carbuettor and disconnect i hot
ane tubey: Where applicable also dsconneet the vacuum hose

5 Refntng o8 the reviase of removal Use new locktabs of the onegmal
ones are suspect and B a new papeer clement unless the existing one s
very cliin

Fig. 3 2 Diagram of air temperature controlled air cleaner
(Sec 2)
A Vaeuum hose 0D Flap valve
£ Daaphisagan et £ Mot ar llow
€ Dugplwagm

4 Fuel pump  testing

T there g no obvious leaks, o peclmmmny check of Tuel pump
operation can e made by disconmectmg e outlet pegse of e el
pumipand conneetneg the pump outhet by o lengthof tebe 1o ghass o
2 Crank the engioee andd abseove whethers o spoet of petrol cmeiges
from tha: pump outlet about every sceond

3 To check that the pump s witliun ts specilicotion, connect o
pressure gange Lo the pump outlel Disconnect the HT Jead from e
coill. crank the enging and obscrve whether the outlet pressone s as
specified

5 Fuel pump - cleaning

1 Detach the fuel prpe from the pramgy et tube

2 Undo and wemove the centre sorew aned O o and Wit ol thee
sedvnent cops, bt aod saeal

3 Thoroughly clean the sedument cap, Biltee and patpiog Ghamlbo
using a panthiush and clean petiol to emove any sedimient H 20067
4 To weassembhe s the reverse sequence 10 dismantling. Do not

overtighiten the centre stoew s it conld distont the sediment cap

= Fig. 3.3 Air cleaner (A) (Sec 3)
6 Fuel pump - removal and refitting

1 Loosen the hose chps lrom the two connections on the pumgp andd
remove the hoses 1 compaoed type chps ae Ditted cut them fiee and
replace them with screw 1y pe chps

2 Undo and remove the tao nuts and spong washers secunng the
pump to the tnung cover and Wit the pump ofl. Bemove the gasket

3 Relitting the pump s the reverse of iemoval, but clean the mating
faces and it a new gasket

7 Carburettor - general

The carburettor s of the Weber dual ventun downdraught type with
an automatic choke to ensure easy starting from cold The main and
wdhng systems are duplcated. each banel having separate systems
supphed from a common lloat chamber.

A single accelerator pump ol the daphragm type supphes hoth
barnels

The mam body of the cartburettor mcorporates the float chamber,
throttle barrels, man ventun and accelerator pump body

There are two thiottle spindles, which ate interconnected by gear
quadrants to operate the throttle plates simultaneously  Each bank of
cylinders is fed from a sepacate thiottle barrel through ducts castin the
inlet manifold Fig. 3.4 Fuel pump filter removal (Sec 5)

Incorporated n the floart chamber cover 1s the fuel feed inlet
connection and the twin air intakes for the two barrels A Cap 8 Fiter C  Pump body
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The fully automatic choke system s located on the right-hand side
of the carburettor body and comprises a bi-metallic spring and a
linkage to two offset choke plates mounted on a common spindle The
choke housing 1s heated by engine coolant

8 Carburettor - removal and refitting

1 Disconnect the battery.

2 Remove the air cleaner assembly as detinled in Section 3

3 Make sure that the cooling system s not under ppessure, by
removing the radiator cap and refaung it With the radiator capoin
position, disconnect the two hoses from the automane choke and
secure them wath their open ends upwards. This will ensure only a very
small quantity of coolant will he lost

4 Disconnect the throttle hink

5  Disconnect the fuel feed and returm prpes from the corburetion 10 a
crimped type hose clamp s hitted, cut the clamp to remove it and enew
it with a screw type hose clamp.

6  Disconnect the vacuum pipe lrony the carburettor t the distubutor
7  Remove the four nuts and detach the carbureltor assembly and
gasket from the intake manifold  Note the posiion of the deflector
plate

8  Rehitung s the everse of the removal procedune, but fust ensoe
that the joint faces are clean and undamaged. Use a new gaskaet,
tighten the secunng nuts o the torque wiench setting given e the
Specifications and refit all the hoses Top up the cooling system of
necessary, Adjust the dle speed and nuxtme as desenbed m Section
12

9 Weber carburettor - dismantling and reassembly

Note: On 1977 models onwards the carburettor has a “by pass’ rdle
adpusting screw wilneh s sealed in production with a winte or grey
plastic cap Under no circumstances showld this sciew be tampered
witl (Fig 3.22)

1 Remove the carburettor from the engme, as detaled in Section 8,
and clean the carburettor extenor with petrol or o water soluble
propietiny cleaner

2 Carelully puse out the U-cuchp with a screwdover and disconnect
the choke plate operating hink

3 Remove the six screws and detach the carhuretton upper body.

4 Unsecrew the brass nut located at the fuehintake and detach the fuel
[l

O Tap out the float retaming i, and detach the float and needle
virlve

B Remove the thiee screws and detach the power valve diaphragm
asseimbly

1 Unscrew the needle valve housing

8 Unscrew the jet and jet plugs liom the cartburettor body, noung the
posttions i wluch they ae fitted

9 Remove the twao emulsion tubes after removing the two main an
COITEChon jets.

10 Remove four screws, toke ofl the accelerator pump cover and
remove the diaphragm and spring Similanly on automatic transnussion
models wemove the ante-stall diaphiagm

11 Clean all the components and then ensure that the jets e
unobstiucted by blowmg through them.

12 Carefully screw in the mixture screws unul each of them contacts

s

Fig. 3.7 Upper body components (Sec 9)

C  Needle valve
0D Power vilve

A Float retaining pin
8 Filter

N

Fig. 3.8 Jet locations (Sec 9)
A Man jets (&
B Air correction fets

lelle jets
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its sealing. Note and record the number of turns, so that the screws can
be refitted to their original settings. Unscrew each screw fully and
remove it and its spring.

13 Check the float assembly for signs of damage and ensure that the
floats do not leak. Leaking floats can be detected by submerging the
float in a pan of water. When heating the water, leaks will be indicated
by bubbles rising from the float. Inspect the power valve, pump
diaphragm and gaskets for splits. Check that the throttle plates and
mixture screw needles are not worn, or damaged. Fil new parts where
necessary

14 Start reassembly by refitting the parts of the accelerator pump in
the order shown in Fig. 312, Also refit the anti-stall diaphragm
assembly.

15 Fit the two muxture screws and springs, setting each screw 1o 11s
onginal position and relit the jets, jet plugs, emulsion tubes and air
correction jets

16 Relit the power valve diaphragm assembly as follows. Loosely fit
the three diaphragm retaining screws, compress the return spring
ensunng that the diaphragm s not twisted or distorted then tighten the
screws and release the sprng. Check for correct functioning by
pushing the diaphragm down and then blocking the air bleed hole with
a finger. Release the diaphragm while still keeping the air hole blocked
If the daphragm stays down, 11 has sealed properly to its housing

17 Reht the needle valve housimg, needle valve and float assembly to

the upper body,

18 Adjust the float level settings, firstly with the upper body vertical
and the needle valve shut off If the measurement is outside the linuis
given in the Specifications, bend the tag until the setting 1s correct and
recheck.

19 Check the float travel by measuring from the body face when the
upper body is horizontal. If the measurement is outsicde the hinits giveen
in the Specifications, bend the tag unul the setting 1s correct and
recheck. For both the float level adjustments the upper body gaskit
must be removed.

20 Refit the fuel intake filter and locating nut.

21 Position the gasket and refit the carburettor upper body Make sue
that the choke link locates through the upper body correctly

22 Reconnect the choke link and secure it with the U-clip

23 Adjust the throttle plates for synchronization. Wind back the il
screw until 1t s clear of the throttle mechanism and then loosen the
synchronization adjusting screw. Hold the auto-choke plates in an
open position, fhick the throttle and allow hoth plates 1o close fully Tap
both plates to ensure that they have closed completely and then
tighten the synchronization screw. To check, partially open the thionli
using the idle screw, so that there 15 a clewance of 05 mm (002 in)
between one of the throttle plates and its bore Check that the othe
plate has the same opening

~

Fig. 3.9 Emulsion tubes (Y) (Sec 9)

Fig. 3.11 Removing the anti-stall diaphragm cover (Sec 9)

A Return spring 8  Cover

Fig. 3.10 Removing the accelerator pump cover - arrowetl
(Sec 9)

Fig. 3.12 Accelerator pump components (Sec 9)

A Cover
8  Diaphragm

C  Return spring
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Fig. 3.13 Components to be checked (Sec 9)

A Check for wear and — C  Check for leaking
damage D Check for splitting
B Check for splitting

10 Weber carburettor automatic choke — removal, overhaul
and refitting

1 Disconnect the battery negative lead.

2 Remove the ar cleaner as described in Section 3.

3 Unscrew the centre bolt and remove the cover,

4 Remove the three screws, detach the housing and unhook the
bi-metallic spring

5 Detach the internal heat shield.

6 Remove the single U-clip and disconnect the choke plate operating
link.

7 Remove the three screws, disconnect the choke link at the
operating lever and detach the choke assembly.

8 Remove the three screws and detach the vacuum diaphragm
assembly,

9 Dismantle the remaining parts of the choke mechanism.

10 Clean all the components, inspect them for wear and damage and
wipe them dry with a int-free cloth. Do not use any lubricants during
reassembly.

11 Reassemble the choke mechamsm.

12 Refit the vacuum diaphragm and housing, ensuring that the
diaphragm is flat before the housing is fitted.

13 Ensure that the O-ring is correctly located in the choke housing
then reconnect the lower choke link. Position the assembly and secure
it with the three screws; ensure that the upper choke link locates
correctly through the carburettor body.

14 Reconnect the upper choke link to the choke spindle.

15 Check the vacuum pull-down and choke phasing, as described in
Section 11. :

16 Refit the internal heat shield ensuring that the hole in the cover
locates correctly onto the peg cast in the housing.

17 Connect the bi-metal spring to the choke lever, position the
housing and loosely fit the three retaining screws.

18 Rotate the housing until the marks are aligned, then tighten the
three screws.

19 Refit the cover together with a new gasket and tighten the centre
bolt. Top up the cooling system if necessary.

20 Reconnect the battery, run the engine and adjust the fast idle
speed, as described in Section 11.

21 Refit the air cleaner.

11 Weber carburettor automatic choke — adjustment

Note: The procedure is descubed for a carburettor which is fitted in
the car, but with the exception of fast idle speed adjustment, all tasks
can be carried out on the bench if required where the carburettor has
been removed

1 Disconnect the battery earth lead.

2 Remove the air cleaner, as described in Section 3.

Fig. 3.14 Float level adjustment tag - arrowed (Sec 9)

Fig. 3.15 Automatic choke housing retaining screws -
arrowed (Sec 10)

Fig. 3.16 Automatic choke housing alignment marks
(Sec 10)
A Rich C  Weak
8  Normal setting
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3 Unscrew the centre bolt and remove the cover. To prevent loss of
coolant first remove and refit the pressure cap to release any pressure
but do this only with the engine cold.

4 Remove the three screws, detach the housing and move it clear of
the carburettor. For access to the lower screw it will be necessary to
make up a suitable cranked screwdriver.

5 Detach the internal heat sheild.

Vacuum pull-down

6  Fit an elastic band to the choke plate lever and position it so that
the choke plates are held closed Open, then release, the throttle 1o
ensure that the choke plates close fully. Unscrew the plug from the
chaphragm umit then manually push open the diaphragm up to i1s stop
from mside the choke housing. Do not push on the rod as it s
spring-loaded, but push on the diaphiagm plug body. The choke plate
pull-down should now be measwed, using an unmarked twist dnll
shank between the edge of the choke plate and the ar homn wall, and
compared with the specihed higure Adjust, f necessary, by screwing
the adjusting screw i or out, using a shon bladed screwdriver. Refit
the end plug and detach the elasuc band on completion

Choke phasing

7 Hold the thiottle partly open and position the last wlle cam so that
the fast idle adjusting screw locates on the upper section of the cam
Release the throttle to hold the cam in thus position, then push the
choke plates down until the step on the cam jams agamst the adjusting
screw. Measure the clearance betwen the vdge of the choke plate and
the mr horn wall using a specified size doll Adjust, of necessary, by
bendimg the tag).

8 Refit the internal heat shield ensunng that the hole n the cover
locates correctly onto the peg cast in the housing

9  Connect the bi-metal spring to the choke lever, position the choke
housing and loosely fit the three retmining screws

10 Rotate the housing unul the marks are alhigned then tighten the
three screws.

11 Refit the cover. together with a new gasket, and tighten the centre
bolt, Top up the cooling system if necessary

12 Reconnect the battery, run the engine and adjust the fast dle speed
as descnbed in the following paragraph

Fast idle speed

13 Ideally a tachometer will be requited in order to set the last adle rpm
to the specthed value. Run the engme up to normal operating
temperature, then switch off and connect the tachomceter (where
avarlable) Open the throttle parmally, hold the choke plates fully closed
then release the throttle so that the choke mechamsmas held in the fast
wlle posimion. Release the chobe plates, checking that they reman fully
apen (il they are not open, the assembly 1s faulty or the engine i1s not at
apurating temperature ). Without touchmg the accelerator pedal, stant

Fig. 3.19 Choke phasing adjustment (Sec 11)

A Dull B Adjustng tag

Fig. 3.17 Checking the vacuum pull-down with a drill
(Sec 11)
A Elastic band C Vacuum operated rod
B Dull

Fig. 3.18 Adjusting the vacuum pull-down (Sec 11)

A Screwdniver B Daplvagm housing

Fig. 3.20 Linkage set for checking fast idle adjustment
(Sec 11)
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Fig. 3.21 Adjusting the fast idle speed (Sec 11)
A Choke fully open g

Adfustinent screw

the engme and adjust the fast wle screw as necessary to obtain the
correct fastidle rpm
14 Finally iefit the an cleaner

12 Weber carburettor — idling adjustment

Note: /n view of the increasing awareness of the dangers of exhaust
pollution and the very low levels of carbon monoxide (CQO) emission
for which this carburettor is designed, the slow running mixture setting
and the basic idle setting on Weber carburettors should not be adjusted
without the use of a proper CO meter (exhaust gas analyser). Before
commencing work also read the note at the beginning of Section 9

1 Warm up the engine 1o its normal operating temperature

2 Connect a CO meter and a tachometer, 1f the latter s not already
fitted to the car, according to manufacturer’s instructions

3 Clear the engine exhaust gases by running the engine at 3000 rpm
for approximately 30 seconds and allow the engine to idle.

4 Wat for the meter to stabihse and compare the CO and idle speed
readings against those given in the Specifications at the beginning of
thus Chapter.

5 Adjust the wle speed screw to give the correct rpm.

6 During normal routine maintenance servicing, normally no ad-
justment of the mixture (CO level) will be required. If however the CO
level is found 1o be incorrect the following procedure should be
adopted

7 Remove the plastic cap covering each mixture screw (where
applicable) by punching a small hole in the centre of each cop and
prsing out with a screwdriver Fully wind in the two mixture sctews
until they stop and then wind out three full turns on each screw. Turn
each screw both i and out by increments of a quarter of a turm at a
tme untl the best running conditions are obtained. It is important that
both screws are turned in the same direction and by the same amount
each time. This will give an approximate setting for the mixture. Now
clear the engine exhaust gases by running the engine at 3000 rpm for
approximately 30 seconds and allow the engine to idle.

8 Adjust the mixture screws and the idle speed screw until the correct
idle speed and CO reading are obtained. If the correct readings are not
obtained within 10 to 30 seconds clear the engine exhaust gases as
described in paragraph 3 and repeal the adjustment procedure until
correct readings are obtained.

9 Where applicable fit new plastic caps to the mixture screws,
Remove the tachometer and CO meter.

13 Fuel tank - removal and refitting

1 Great care i1s necessary when working on any part of the fuel
system and it is safer to do the work outside if possible. Avoid having
the car over a pit, where explosive vapour can accumulate and take
care 1o avoid naked flames and any other sources of ignition,

Fig. 3.22 Carburettor adjustment screws (Sec 12)

Sealed plug (do not
reniave)

A ldle speed screw ¢
8 Mixture scroews

2 Disconnect the battery leads

3 Syphon any petol remaiming in the ank into o metal container
sutable for stonng petol. Label the contimer clialy and store itin a
well ventlated place

4 Choke the front wheels securely. Jack up the rear of the car and
support it on blocks, or firmly based stands.

5  Disconnect the fuel feed pipe at the tank and free it from the clips
along the front edge of the 1ank. Also disconnect the return pipe where
fitted.

6 Remove the wiring connectors from the tank sender unit, noting
their positions so that they can be reconnected correctly

7 Unclip the vent pipe from the chassis and disconnect the breather
pipe at the T-connection

8 Loosen the tank straps (photo), suppoit the tank m position and,
while stll supporting the tank, remove the straps Carelully remove the
tank assembly and tank goacd, of fited, leaving the tuel Liller pipe i
position.

9 Before refiting the tank, enswe that the four msulator pads (B m
Fig. 3 23) are stuck to the tank i the positions shown

10 Smear grease round the extenor of the hiller pipe base, to facilitate
its entry into the fuel tank seal Posiion the tank and support i, then
refit the two tank chps alter reconnecting the fuel and vent pipes

11 Ensure that the vent pipeas chpped into position and 1s not kinked
or trapped.

12 Tighten the tank strap nuts until 35 1o 40 mm (1 4 10 1.6 in) of
thread 1s protruding through the nut

e a

13.8 Fuel tank strap and bolt
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Fig. 3.23 Fuel tank components (Sec 13)

0 Straps
T connection

A Seal
6 Rubber insulators £
C  Sender unit

14 Fuel tank - cleaning and repair

1 Wath e atas hkely that sediment will collect in the bottom of the
fuel tank. Condensation, resulting in rust and other impunties, wall
ustilly be found i the fuel tank of any car more than three or four
years old.

2 When the tank is removed it should be vigorously Hlushed out with
parallin and turned upside down to dran. If facilities are available at
the local garage the tank may be steam cleaned and the exterior
repainted with a lead based paint.

3 Never weld or bring a naked light close to an empty fuel tank until it
has been steam cleaned out for at least two hours or, washed internally
with boiling water and detergent and allowed to stand for at least three
hours

15 Fuel tank sender unit - removal and refitting

' Check the front wheels then jack up the rear of the coar and support
a axle stands.

2 Syphon the fuel from the fuel tank.

Where apphcable disconnect the fuel line from the sender unit
4 Disconnect the wiring
5 Using two screwdrivers in the slots in the sender unit retaining ring,
unscrew the sender unit from the fuel tank. Lift away the sealing rnng
and the sender unit, noting that the float must hang downwards.
6 Rehting is a reversal of remaoval, but clean the mating faces and fit
a new sealing ring.

16 Fuel tank filler pipe - removal and refitting

Remove the cap from the filler pipe.

Remove the right-hand side trim panel.

Peel back the insulation clear of the pipe cover panel (Ghia only).
Lift out the panel covering the spare wheel,

Unbolt the filler pipe cover panel,

Loosen the clips and release the rubber gaiter from the floor and
filler pipe {photo).

7 Remove the screw at the top of the pipe next to the filler cap
(photo).

8 Disconnect the hose and withdraw the filler pipe from inside the
car.

9 Refitting is a reversal of removal.

SO AW -

1 Accelerator cable - removal and refitting

1 Remove the lower facia panel inside the car.

16 7 Fuel tank hiller pipe upper mounting screw (anrowed)

o
&

( ;ﬂ""@

Ll

Fig. 3.24 Disconnecting the inner cable from the pedal
(Sec17)
Push at A and release at 18

2 Disconnect the cable from the pedal by unhooking the clip and
releasing the inner cable

3 Remove the brake servo unit as descobed in Chapter 9, then
remove the screw securing the outer cable to the bulkhead
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ig. 3.25 Prising out the retaining clip (A) when removing
the accelerator cable (B) (Sec 17)

Remove the o cleaner as desenbed in Sectuon 3

Pull ol the sleeve and disconnect the plastic socket from the
cantrol hnkage

6 Prse the metal retaming chp from the biacket

7T Usmg a screwdover, depress the plaste tabs on the retinner wlile
tisting the retamer, then pull from the mounting bracket 1 this proves
difficult make a removal ool to the dimensions given an Fig 3 26, and
press this onto the tabs to release them.

8 Relitting is a reversal of removal, but adjust 1t as follows, Place a
weight on the accelerator pedal to hold it s fully depressed
position. On automatc transmission models check that the downshilt
cable 1s not preventing full movement. Back off the adjustment sleeve
and adjust it so that the throttle plates are just Tully open. Remove the
weight and check the operation of the accelerator pedal

[ 08

18 Accelerator shaft and pedal - removal and refitting

‘ote: I the pedal only s to e removed cefer to paageaply 12
Disconnect the battery leads
2 Fromonside the car remove the faca lower panel T s wetined by
serews (RHD) or three screws (LHD) along the rear edge and can
be unchpped from the front edge
3 Remove the aceelerator cable lrom the pedal shaft as desenbed
Secthion 16

RHD variants

4 Disconnect the brake operating rod at the brake pedal, then remove
the master cylinder and servo umit. Refer to Chapter 9 for Turther
information

5 Warking through the rear bulkhead in the engine compartment,
pull out the shaft end securing chp

6 Rotate the right-hand shaft mounting bush through 457 in either
diection and pull 11 out

7 Detach the accelerator shaft assembly

LHD variants

8 Loosen the clamp and detach the shaft extension rod.

9 Carefully dove out the right-hand mounting bush retaining clip
from the shaft, then shde out the shaft until it touches the heater box
10 Detach the nght-hand mounting bush from the pedal box by
rotating through 45 in either direction, then pulling 1t out The
accelerator shaft assembly can now be removed

All models
11 Detach the remaning bush and chp from the shaft.

To remove the pedal, prise the flange away from the spigot on the
shalt, then remove the pedal and spring
13 When refiting the pedal, locate the sprung on the spigot shaft, then
chp the flanges onto the spigots and check that the pedal pivots
conectly

Fig. 3.26 Accelerator cable removal tool (Sec 17)

A - 250 mm (10 mn)
B = Centre punch to provide raised shoulder

14 Refitung the pedal shalt 1s the reverse of the removal procedure,
following wliuch it will be necessary to adjust the cable, as desenibed n
Section 160 On RHD vanants, check that the pedal has 6 1o 14 mm
(0 2410 0 55 in) Wit from thedle positon. If necessary adjust the pedal
Lt up stop to achieve this

19 Inlet manifold - removal and refitting

1 Disconnect the battery negative lead.

2 Dramm the cooling system (Chapter 2}, remove the distnibutor
(Chapter 4), and remove the carburettor (Section 8)

3 Disconnect the remaining hoses and wirning

4 Unscrew the inlet mamifold bolts progresswvely i the ieverse order
1o that given i Fig 3.27

5 Lift the mlet manifold from the eylinder heads and iemove the
combimed gasket

G To rehit the nlet mamifold, fist clean the mating faces

7 Apply sealing compound where the lower comers of the cylinder
heads meet the cylinder block

8 Locate a new gasket on the heads and block.

9  Fit the et mamifold then msert the bolts and tghten them
progressively in the sequence shown in Fig 3 27 and in the stages
given in the Specifications

10 The remaining procedure 1s a reversal of removal Rehill the cooling
system with reference to Chapter 2

Fig. 3.27 Inlet manifold bolt tightening sequence for 3.0
litre engines (Sec 19)
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20 Exhaust manifold - removal and refitting

21 Exhaust system - removal and refitting

1 Disconnect the battery negative lead.

2 Apply the handbrake then jack up the front of the car and support
on axle stands.

3 Unscrew the nuts and disconnect the exhaust pipe and flange from
the exhaust manifold. Remove the sealing nng.

4  Unscrew the nuts progressively and remove the manifold from the
cylinder head. Remove the gaskets.

5 Rehitting is a reversal of removal, but clean the maung faces and it
new gaskets. Tighten the nuts progressively

1 Position the car over an inspection pit, or jack the car and support it
securely on blocks or stands.

2 Disconnect the battery.

3 Lift up the resonator box and pull the rubber insulator off each side
bracket,

4 Saturate all the clamp nuts with penetrating oil, or a proprietary
corrosion inlubitor

5 Disconnect the front pipe from the mamifold, detach the sealing
nng and lower the front section of the exhaust

—

L Fig. 3.28 Exhaust system components (Sec 21)

N\

H 20068
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Fig. 3.29 Cutting the rear of the exhaust system to facilitate
its removal (Sec 21)

6 Use o hacksaw to cut through the rear exhaust pipe about 240 mm
(9.4 in) from the rear of the front resonator (Frg 3.29)

7 Remove the nut secunng the rear silencer bracket clamp, swing the
bracket clear of the sidencer and detach the rear exhaust section

8 Detach and remove the rear mounting rubber and bracket clamp
9 Remove the front ppe U-clamp and doft off the front pipe. Detach
the resonator mounting bracket and the tl pipe tmg af fitted

10 Start refitting by senbing a martk 45 mun (1 8 1) lrom the cut ends
of the resonator to silencer pipe

11 Position the resonator and front pipe assembly, loosely secure it 1o
the bracket and manifold connection

12 Shide a service sleeve (Fig. 3.30) onto the resonalor pipe,
positioning its end in ine with the scrbed mark made previously.

13 Fit the silencer pipe into the sleeve up to its scrbed mark and refit
the rear silencer clamp loosely When hitting the clamp. ensure that its
angled end 15 uppenmost

14 Align the exhaust system so that at no pomt s it nearer than 25 mm
(1 ) to any component, ot part ol the bodywortk Tighten the

Fig. 3.30 Fitting the service sleeve to the exhaust system
arrowed (Sec 21)

manifold connection and then screw on the nuts of the resonator
clamp until 13 mm (0.5 in) of thread protrudes through the nuts

15 Position the two U-clamps on the service sleeve and tighten the
nuts to the torque wrench setting given in the Specifications

16 Reht the tml ppe tm i approprate then reconnect the battery,
st the engine and check for leaks

17 Lower the car to the ground,

PART B: FUEL INJECTION SYSTEM

22 General description

The fuel injection system fitted to the 2.8 litre engine is of the
contimuous mjection type and supphes a precisely controlled quantity

7

.

Fig. 3.31 Locations of the fuel injection system components (Sec 22)

G Thermaotime switch K
H  Auxiliary ar device L
J  Start valve

A Fuel pump D Fuel tilter
8 Fuel accumulator £ Dustnbutor/mixture control unit
C  Theottle houstny F Waem-up requlator

ol atomized fuel to each cylinder under all operating conditions.

Relays and line fuse

Impulse module
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This system, when compared with conventional carburettor
arrangements, achieves a more accurate control of the air/fuel mixture
resulting in reduced emission levels and improved prerformance.

The main components of the fuel injection system fall into three
groups

A Fuel tank
Fuel pump
Fuel aceumulator
Fuel filter
Fuel distributor and mixture control
Throttle and injector valves
Air chamber

B Warm-up requlator
Auxtliary air device
Starter valve
Thermotine switch

C  Wiring
Rela ¥s
Salety switch

The fuel pump s ot elecineally operated. roller cell type A
sure rehef valve s mcorporated in the pump 1o prevent excessive
sure buld up in the event of a restnction in the pipelines

The fuel accumulator has two functions, (1) to dampen the
pulsation of the fuel flow, generated by the pump and (1) to mantinn
fuel pressure alter the engine has been swatched ol Thas prevents a
vapour lock developing with consequent hot staring problems

The fuel filter incorporates two paper hilter elements 10 ensure
that the fucl weachimg the mjecthion system components s completely
free from dut

The fuel distributor/mixture control assembly. The fuel
distnbutor controls the quantity of fuel being delivered to the engine,
ensurning that each cybnder receives the same amount. The muxture
control assembly incorporates an air sensor plate and control plunger.

A
[EH

The air sensor plate is located in the main air stream between the air
cleaner and the throttle butterfly. During idling, the airflow lifts the
sensor plate which in turn raises a control plunger which allows fuel to
flow past the plunger and out of the injector valves. Increases in engine
speed cause increased air flow which raises the control plunger and so
admits more fuel.

The throttle valve assembly is mounted in the main air intake
between the mixture control assembly and the air chamber. The throule
valve plate is controlled by a cable connected to the accelerator pedal

The injector valves are located in the inlet manifold and are
designed to open at a fuel pressure of 3.3 kgf/em? (46.9 Ibf/in?).

The air chamber is mounted on the top of the engme amd
funcuions as an auxiliary inlet manifold directing air from the sensor
plate to each individual cylinder.

The warm-up regulator s located on the front of the engine and
mcorporates a bi-metal strip, vacuum diaphragm and control valve
The function of the regulator i1s to ennch the fuel/ar nuxture dunng the
warm up perod and also at full throttle operation.,

The auxiliary air device 1s located on the front face of the an
chamber. It consists ol a pivoted plate, bi-metal stap and heater coil
The purpose of this device 1s 1o supply an increased volume of fuel/Zar
mixture during cold idhng rather similar 1o the fast wle system on
cathuettor layouts,

The fuel start valve is located on the mam air chambur and s an
clectncally operated inpector. lts purpose is to spray fuel into the ar box
at cold stimting. This fuel comes from the fuel distnbutor and 1s
atomized i the an chamber with are from the auxibary an device

The Thermotime switch s screwed into the engime adjacent 1o
the warm up requlator: The switch incorporates a contact set, brometal
stup and two heated elements. The switch controls the start valve by
limiting the period of fuel injection from the valve and also preventing
the valve from mjecting any fuel at all when starting a hot engine.

Electrical relays and fuses. These are located under the facia
panel on the right-hand side in the interior of the car. The relays
comprise the mam control relay and the power supply relay.

ﬂ
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1 Fuel tank 5  Mixture control unit
2 Fuel pump 5a  Fuel distributor

3 Fuel accumulator 5b  Aw sensor

4 Fuel hlter 5¢  Pressure requlator

/
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Fig. 3.32 Fuel injection system flow diagram (Sec 22)

10 Start valve
Thermotime switch

6 Throttle plate assembly
7 Injector valve 11
&8  Warm-up regulator

9  Auxilhary air device .
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Fig. 3.33 Fuel injection system circuit diagram (Sec 22)

7 Battery C

2 Starter motor D

3 lgnition switch £ Fuel pump
A Main control refay F

B

Power supply relay

The safety switch is provided to cut off all power to the fuel
injection system if the air sensor plate (mixture control assembly) 1s in
the rest position even if the ignition switch is on. The safety switch
would cut off the power to the fuel pump for example if a fuel ine was
damaged in an accident or burst through detenoration. The switch is
located close to the mixture control unit. On later models the safety
switch has been replaced by a safety control module. This module
supphies power to the fuel pump provided that it s receiving pulses
from the ignition coil, these pulses being evidence that the engine is
running. When the engine stops for whatever reason, the safety control

ule cuts off power to the fuel pump

23 Routine maintenance

At the intervals specified in the Routine Maintenance section in the
front of the manual carry out the following procedures.

Check and adjust idling speed

1 Connect a tachometer to the engine then run the engine to normal
operating temperature.

2 Increase the engine speed to 3000 rpm for 30 seconds then allow

23.3 Idle speed adjustment screw
(arrowed)

Waren up regulator
Axiliary air device G

Safety switch on sensor J

23.8 Releasing the air cleaner spring clip

plate

Thermotime switch
H  Start valve
Impulse module

the engme to idle.
3 Check that the idle speed is as given in the Specifications and if
necessary adjust the idle speed screw located beneath the throttle
housing (photo).

Check condition of fuel hoses
4 Refer to Section 2.

Tighten the inlet manifold bolts and nuts
5  Refer to Section 29 and tighten the inlet manifold bolts and nuts in
the sequence given.

Renew the fuel filter
6 Refer to Section 25.

Renew the air filter element

7 Disconnect the battery.

8 Release the spring clips on the air cleaner (photo).

9 Lift the air cleaner cover, together with the fuel distnbutor
assembly, and lift out the air filter element (photo).

10 Clean the inside of the air cleaner body and cover.

11 Fit a new element then refit the cover.

12 Reconnect the battery,

23.9 Removing the air filter element
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24 Air cleaner - removal and refitting

1 Remove the element as descnbed in Section 23.

2 Working under the left-hand front wheel arch, unbolt the air
cleaner body fiom the side of the enging compartment,

3 Rehuing s a reversal of the removal procedure with reference to
Section 23,

25 Main system components - removal and refitting

Fuel pump

1 The fuel pump is located in a rubber mounting attached to the

nght- hand side ol the fuel tank (photo)

2 Disconnect the battery

3 Release the pressure i the system by temporanly loosening the

feed ling union on the fuel distnbutor. Cateh the small amount of fuel

wiluch comes out in a pece ol cloth

4 With the rear of the car over an inspection pit or sutably raised,

clamp the fuel inlet hose between the fuel tank and the pump using a

Lirake hose clamp or sinular 1 there s only very little fuel in the tank, an
Nermative to clamping the hose s to deain the tank once the inlet hose
15 thsconnected

5 Disconnect the fuel mlet and outlet pipes rom the pump

G Carclully adentily the electncal connections 1o the pump and

chsconnect them

7 Loosen the oght-hand fuel tank supporting strap then unbolt the
rubber mountng and fuel pump

8 Pnse the pump from the mounting

9 Refittng s a reversal of remaval

Fig. 3.34 Rear view of fuel pump (Sec 25)

A Inlet pipe 8 Fuel pump

251 Fuel pump showing wiring and outlet
pe

2510 Fuel accumulator

Fuel accumulator

10 The fuel accumulator is bolted to the rear floor above the rear axle
(photo).

11 Disconnect the battery.

12 Release the pressure in the system as described in paragraph 3.
13 Place the rear of the car over an inspection pit or raise it on ramps or
axle-stands.

14 Disconnect the fuel pipes from the fuel accumulator and catch the
small quantity of fuel which will be released.

15 Remove the two mounting screws and remove the accumulator.
16 Refitting is a reversal of removal, but remove the floor panel from
mside the luggage compartment and refit the protective caps over the
screw threads.

Fuel filter

17 The fuel lilter 1s located on the wheel arch in the left-hand side of
the engme compartment (photo).

Fig. 3.35 Correct location of fuel filter outlet pipe (Sec 25)

A Fuel hilter
8  Outlet jpe

C  Engine compartment side
panel

2517 Fuel filter
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18 Disconnect the battery

19 Release the pressure in the system as described in paragraph 3
22 Place some cloth beneath the fuel filter then disconnect the inlet
and outlet unions

21 Remove the mounting screws and withdraw the fuel filter. Remove
the bracket of necessary

22 Refitting is a reversal of removal, but make sure that the lilter is
positioned the correct way round, and locate the outlet pipe as shown
in Fig. 3 35

Fuel distributor
23 The fuel chstnbutor s located on top of the air filter,
24 Disconnect the hattery
25 Release the pressuce i the system as descnbed in paragraph 3 but
completely remove the feed hine umon
26 Disconnet the remamng fuel lines from the distnbutor
27 Unscrew the thies mounting serews and Wit the distnibutor away
28 Rehitbineg o teversal ol removal but use a new copper washer each
side of the oo umons and do not overtighten the yniun holts

3 Have the system pressure checked by your dealer.
30 Adjust the wlle speed and oixtue as descnbed i Secuons 23 and
26.

Warm-up regulator

31 The warm up regulaton s located on the Tront of the engmie next 1o
the coolng system outlet elbow

32 Disconnuct the battery

33 Release the pressure in the system as descrbed in paragraph 3
34 Disconnect the vacuum hose and wirnng plug (photo)

35 Disconnect the fuel lines (photo)

36 Unscrew the two socket-headed bolts and withdraw the regulator
37 Rehtung 1s a reversal of removal, but use a new copper washer
each side of the banjo unions (photo). Do not overtighten the umon
centre bolls

regulator

25.40A Disconnecting the fuel start valve
wiring plug

25.35 ... and fuel lines from the warm-up

25.408B ... and fuel supply pipe

Fuel start valve

38 The fuel start valve is located on the right-hand side of the air
chamber

39 Disconnect the battery.

40 Disconnect the electric plug and fuel supply pipe from the valve
(photo)

41 Unscrew the two socket-headed mounting bolts using an Allen
key.

42 Refnting 1s a reversal of removal, but use a new mounting flange
gasket Use a new copper washer on each side of the banjo union and
do not overhiighten the centre bolt.

Auxiliary air device

43 The auxihary an dovice is located on the nght-hand front of the air
chamber

44 Disconncet the bhattery.

45 Disconnect the electric plug and two air hoses from the device
(photos)

46 Unscrow the two mounting bolts and hit the assembly away,

47 Relitting s o eversal of removal

Fuel infectors

48 Disconneel the battery.

49 Disconnect the accelerator cable and bracket from the throttle
assembly

50 Disconneet the main air supply trunking from the nuxture control
uit aned theatthe housing (photos)

51 Disconnect the electric plugs from the warm-up regulator, the
thermotimie switch, the auxiliary air device and the fuel start valve.
52 Disconnect the fuel supply pipe from the start valve also the
vacuum pipe from the warm up regulator

53 Unbolt the air chamber (eight bolts) and move it clear of the inlet
manifold. To completely remove it, disconnect the remaining hoses.
Remove the gasket (photo).

54 Unscrew the mounting bolts and pull the injectors from the inlet
manilold (photo)

55 Usig two spanners, loosen the union nuts and disconnect the
imjectors from the fuel lines,

] £ 1 4 "‘_w
L .-

25.37 Renew the copper washers each side
of the banjo union

26.45A Auxiliary air device wiring plug ..
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and air hoses

25.53A Unscrew the bolts ..

N "
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25548

25 54A Unscrew the mounting bolts ...

56 Refitting is a reversal of removal, but make sure that the injectors
are clean and fit new O-rning seals (photo). Also renew the air chamber
gasket.

26 ldle mixture - adjustment

Note: The mixture setting is preset during production of the car and
should not normally require adjustment. If new components of the
systemn have been fitted, however, the mixture can he adjusted as
follows using an exhaust gas analyser and tachometer. Adjustinent is
not possible without an exhaust gas analyser
Run the engine until it is at the normal operating tlemperature

- Connect an exhaust gas analyser and a tachometer (if not lited as
standard  equipment) in accordance with the manufacturer's in-
struchions

25 BOA Disconnecting the man air supply
trunkmg lrom the mixture control unit

and remove the injectors

25508 . and throttle housing

25.56 The injector O-ring seal (arrowed)

3 Increase the engine speed to 3000 rpm and hold it there for 30
seconds 10 stabilise the exhaust gases and then allow the engine to
return to idling.

4 Check the readings on the test instruments with those specified. If
adjustment is required fiest turn the idle speed screw 1o give the correct
idle speed

5  Break off the tamperproof cap from the mixture control screw on
top of the fuel distubutor

6 Stabilise the exhaust gases as descnbed in paragraph 3.

7 Insert a 3 mm Allen key into the head of the mixture screw and turn
the screw until the correct CO reading 1s obtained (photo). Readjust
the idle speed screw

8 If the mixture adjustment cannot be finalised within 30 seconds
from the moment of stabilising the exhaust gases, repeat the
operations descrnibed in paragraph 3 before continuing the adjustment
procedure
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6.7 Acljusting the nuxtune scrow

27.1 Fuel tank sender unit

27 Fuel tank, sender unit and hiller pipe - general

29 Inlet manifold - removal and refitting

The removal and rehiting procedures are smular 1o thase givien in
Sections 13 10 16 Howaever, the sender it s located on the lelt hand
side of the fuel tank (photo) and the fuel pump s secured to the
right-hand side

28 Accelerator cable - removal and refitting

Refer 1o Section 17 (photo)

e

28.1A Removing the sleeve from the end ol
the accelerator cable

29 1A Unscrew the inlet manifold bolts 2918 .

remove the bolts ..

T Refer 1o Scction 19, but instead ol removing the carburettor,
remove the injectors and air chamber as descnbed in Section 25. Note
that there 1s one nut at each end of the manifold, and that the bolts are
of different lengths (photo).

2 Also unbolt the outlet elbow and warm-up regulator mounting
bracket from the front of the inlet manifold (photos).

3 Follow the ughtening sequence given in Fig. 3.36 which differs
from the 3.0 litre engine (photo).

28.1C Removing the accelerator cable from
the mounting bracket

29.1C ... and hft off the manifold



29 2A Unscrew the bolts ... 2928 . and remove the outlet elbow and warm-up regulator

mounting brocket

- Y \""1
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J 4 293 Tightening the inlet mq i s and bolts
rig. 3.36 Inlet manifold nut and bolt tightening sequence s 0 AR nta merilokd nbis Shek oiis

for 2.8 litre engines (Sec 29)
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30 Exhaust manifold ~ removal and refitting 31 Exhaust system — removal and refitting
Refer to Section 20, but not that later models do not have a Refer to Section 21 (photo).

downpipe sealing ring (photos).
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3u. A Tightening the exhaust manifold nuts 30.1B Right-hand exhaust manifold-to- 30.1C Disconnecting the left-hand exhaust

downpipe connection downpipe from the manifold
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A
P e P,
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30.1D Right-hand exhaust downpipe 31.1A Exhaust system rubber mounting 31.1B Intermediate exhaust system-to-front
| flange {arrowed) pipe clamp

i
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RT C: FAULT DIAGNOSIS

32 Fault diagnosis - fuel system (carburettor)

Symptom Reason(s)

Fuel consumption excessive Air filter element choked
Fuel leak from carburettor, fuel pump or fuel nes
Generally worn carburettor
Needle valve sticking open
Incorrect idling speed and/or nmixture

Insufficient fuel delivery or weak mixture Clogged fuel line or filter
Faulty fuel pump
Leaking inlet manifold gasket
Weak mixture setting

33 Fault diagnosis - fuel system (fuel injection)

Symptom Reason(s)

chgine will not start (cold or hot) Air flow sensor plate incorrectly set
Faulty fuel pump
Fuel tank empty
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Symptom

Reason(s)

Engine will not start (HOT)

Engine will not start (COLD)

Engine misfires on road
Unsatisfactory road performance
Rough idhing (always)
Rough idling (during warm-up)

Excessive fuel consumption

ngine runs on

Auxiliary air device not closing
Auxiliary air device not opening

Start valve faulty

Thermotime switch not closing

Loose fuel pump electrical connections
System fuel pressure incorrect

Mixture adjustment incorrect

Auxiliary air device not operating correctly

Mixture adjsutment incorrect
Leak in system fuel lines

Airllow sensor plate or control plunger not moving freely
Injector valves leaking or their opening pressure too low
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Contact breaker points (3.0 litre engine) - removal and relmm{; 4 refitting .. A TS T s
reatributor (all engines) -~ removal and refitting 6 lgnition ummq - adluslment e e .
ributor (2.8 live engine) - overhaul oo 8 Routine maintenance . A R A
Distributor (3.0 litre engine) - overhaul . I Spark plugs - removal serwcu'ng and rehllmg
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Specifications
System type
B0 NERG GIIOIING cissssesisionosnahisssasssssvama ds eSaes o oo e idesi s s msn AT 358 Conventional, with contact breaker
2T e N OInE i s i i S sl o S b Breakerless, electronic
Conventional ignition
Distributor
Rotation .. s P e s e e B T R Clockwise
Condenser cnpacny O S 0.21 10 025 mid
Contact breaker gap e B o N Lo TRt L 0.64 mm (0 025 in)
OIS i ccamnissrenaiesastnviniy ; ST e e 36" 10 40"
HT lead rosiStance ... > e 30 000 ohm maximum
Firing order ... ... . — o o . ’ 1-4 2536
Ignition timing
e 1976 model year ... % S 10" B1DC
1976 model year onwards ... e R T 14" BTDC
il
PHMBEY TASIB ANGE i i o b e s T S by s 0.95 1o 1.60 ohm
Secondary resistance ... : e 5000 to 9300 ohm
Spark plugs
EYREE i R AT e e AR e r s Motorcraft AGR 22 or Champion RNSYC
(70T eoTe [ i« P N O s R R S . 060 mm (0024 in)
Breakerless ignition
Distributor
BROBBETOMN . io s ovinis svmsssshimistosons s saass s aaEsi st vas ov oW sas bbos v e 4 P ST F e SR KR D Clockwise
HT lead rcmstance it 30 000 ohm maximum
FING OFBE oottt st : 1-4-2-5-3-6

IGO0 N I O st ot e i o bt 12° BTDC

Coil
PrTTATY FRSISEBICEL juicisi isissesssvsiisssiossisssianssinsoaison SHorriRER VR RIS A 0.75 10 0.85 ohm
SeCoNdary rasISIANGE ittt i it s s ST L 5000 to 6000 ohm
Spark plugs
TYBR cissiavimiimsiinaiiod T DY AMEPIPR ORY . Matorcraflt Super AGR 22C or Champion RN7YC
Bl Bt o e gap s cyiiess o St b s s s S e 3 0.60 mm (0024 in)
Jl systems :
Torque wrench settings Nm Ibf ft
Spark plugs (3.0 litre engine) i st 30 10 60 22 to 30
Spark plugs (2.8 e ENGINE) oo oo 2510 38 18 to 28
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TER

Fig. 4.1 Diagram of the breakerless ignition system on the 2.8 litre engine (Sec 1)

A Trgger and stator arms C  lymtion switch £

8 Amplifier module D  Battery

1 General description

To achieve optimum performance from an engine and 1o meet
strngent exhaust enussion requuemaents, it is essential that the fuel /o
mixture i the combustion chamboer s igoited at exactly the nght time
relative to engme speed and load. The igmition system provides the
“nark necessary to start the muxture burning and the instant at which

Jition oceurs 1s vaned automatically as engine operating conditions
change

The wgmition system consists of a primary (low tension) circunt and a

ondary (high tension) circuit, When the igmition s switched on,
current 1s led to the coil primary windings and a magnetic held 1s
established. At the required point of gmubon, the primary circuil 1s
nterrupted by the contact breaker points opening (3.0 htre engine) or
the tnigger arm passing the stator arm (2 8 litre engine). The magnetic
field collapses and a secondary high voltage in induced in the
secondary windings. This HT voltage 1s fed via the distributor rotor arm
to the relevant spark plug. After delivering the spark the primary circunt
1s re-energised and the cycle is repeated.

The ignition timing is controlled centrifugally and by a vacuum unit
to compensate for engine speed and load

On the 3.0 litre engine the ignition system incorporates a ballast
resistor wire which effectively boosts the HT voltage dunng starting.

2 Routine maintenance

At the intervals specilied in the Routine Maintenance section in the
front of the manual carry out the following procedures.

Clean and adjust the spark plugs, or renew them
1 Refer to Section 11,

Clean and check the distributor cap, rotor, HT leads and
'

¢ Release the two clips securing the distributor cap to the distributor
body and lift away the cap. Clean the cap inside and out with a dry

Fachometer G
F Coil

J o Spark plug
K Tripper coul

Distributor cap
H Rotor armn

Fig, 4.2 Ballast resistor wire located on the left-hand side
of the engine compartment - arrowed (Sec 1)

cloth. Closely inspect the inside of the cap and the six segments. If
there are any signs of cracking or if the segments are burned or scored
excessively the cap will have 10 be renewed.

3 Also check the centre segment (3.0 litre engine) or carbon brush
(2.8 litre engine) for wear.

4 Remove the rotor arm and check 1t for cracking and burning of the
metal segment (photo). On the 2.8 lire engine check the spring-
tensioned engine speed limiter incorporated in the rotor arm for free
movement (photo). On the 3.0 litre engine check that the HT
conductor spring on the rotor arm has sufficient tension to contact the
centre segment in the cap.

5 With the rotor arm removed, lubricate the felt pad in the centre of
the distributor shaft with two drops of engine oil.

6 Refit the rotor arm and distrbutor cap (photo).
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2.4A Removing the rotor arm (2.8 hitre
engine)

A Spring

8  Moving contact

2.4B The engine speed limiter on the rotor
arm (2.8 litre enging)

2 6 Securing the distributor cap with the
spring chps (2.8 hitre engine)

C Earthing contact

2.7 Checking the HT lead terminals on the
distributor cap

7 Wipe clean the HT leads and check them for condition. Pull the
leads lrom the distnbutor cap one at a tme and make sure thal no water
has found s way into the socket terminals, Clean any corrosion away
aen refit the leads (photo).

8 Clean the wgmition coil tower and check the HT lead as previously
"ssenbed (photo)

Check and adjust the contact breaker dwell angle (3.0 litre
engine)
9 Refer to Section 3

Check and adjust the ignition timing
10 Refer to Section 9

Renew the contact breaker points
11 Refer to Section 4.

2.8 lgnition coil and waring

3 Contact breaker points (3.0 litre engine) — adjustment

1 Remove the distnibutor cap and rotor arm (Section 2)
2 Genly prnise the contact breaker points open and examine the
condition of therr faces. If they are rough, pitted or dirty it will be
necessary for new points to be fitted.
3 If the points are satisfactory, or have been renewed. measure the
gap between the points with feeler gauges, by turning the crankshaft
until the heel of the breaker arm is on a high point of the cam. Consult
the Specifications at the beginning of this Chapter for the correct
setting

If the gap 1s incorrect, slacken the contact plate secuning screw(s).
then insert a screwdriver into the slot provided at the edge of the
contact plate and move the plate unul the gap is correct.
5 Tighten the screw(s) and recheck the gap.

4.2 Remowving the contact breaker low
tension leads

6 Refit the rotor arm ensuring that itis correctly located in the slot at
the top of the cam. Refit the distubutor cap and retain in position with
the two clips.

7 On modern engines a more accurate method of setting the points
gap is by means of a dwell meter. Not only does this method give a
precise points gap but it also evens oul any variations in gap caused by
wear in the distubutor shalt or bushes or differences in any of the
heights of the cam peaks

8 The dwell angle 1s the number of degrees through which the
distributor cam s during the penod between the instants of closure
and opening of the contact breaker points It can anly be checked with
a dwell meter connected in accordance with the maker’s instruchons
9 If the angle 1s not as given m the Specifications, adjust the pomts
gap. If the dwell angle is too large increase the points gap, if the dwell
angle is too small, reduce the points gap

4 Contact breaker points (3.0 litre engine) - removal and
refitting

1 Remove the distributor cap and rotor arm (Section 2).

2 Slacken the self-tapping screw which secures the condenser and
low tension leads 1o the contact breaker assembly and slide out the
forked cable terminations (photo).

3 Undo and remove the two screws which secure the contact breaker
base plate to the distnbutor and hft off the contact breaker assembly
(photo).

4 Before refitting the contact breaker assembly, smear the distnbutor
cam with a trace of grease

5 Fit the contact breaker and its clamping screws, but do not fully
tighten the screws until the contact breaker gap has been adjusted as
descnbed in Section 3

6 Relit the rotor arm and distnbutor cap, reflitting the two chps (o
secure the cap.
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4.3 Contact breaker mounting screws
(arrowed) pipe

6.5 Pull the wires to disconnect the
multi-plug connector

5 Condenser (3.0 litre engine) - testing, removal and

refitting

The purpose of the condenser (sometimes know as a capacitor) 15
soensure that when the contact breaker poimts open there is no
spark g across them which would cause rapid wear of their faces and
engt nisfire
2 The condenser s Dited i parallel with the contact breaker points. I
it becomes faulty, itwill cause igmition falure as the contact breaker
pomts will be prevented rom corectly interrupting the low tension
crrewnt.
3 If the engme becomes very difficult to start or begins to miss after
several miles of runmig, and the breaker points show signs of
excessive burning, then the condition of the condenser must be
suspect. One further test can be made by separating the points by hand
with the igmition switched on I this 1s accompamed by a bright flash,
it is indicative that the condenser has failed
4 Without special test equupment the only safe way to diagnose
condenser ttouble 15 1o replace a suspect unit with a new one and note
if there is any improvement
5 To remove the condenser from the distributor take off the
distnbutor cap and 10tor arm
6 Slacken the self-tapping screw holding the condenser lead and low
tension lead to the contact breaker points, Shde out the forked terminal
on the end of the condenser lead. Undo and remove the condenser
retaining screw and remove the condenser from the breaker plate.
7 To refit the condenser, simply reverse the order of removal.

6 Distributor (all engines) - removal and refitting

1 % e apphicable remove the air cleaner, as described in Chapter 3
2 Remove the distubutor cap only (Section 2)
3 Disconnect the vacuum advance pipe (photo).

6.6 Rotor arm aligned with the slot on the
distributor body rim (arrowed)

6.3 Disconnecting the vacuum advance

e ey

VO
6.7 Crankshaft pulley notch and uming
cover gradation (2 8 litre engine)

4 Where applicable disconnect the carth lead from the terminal on
the distnbutor body (phota)

5 Disconnect the distributor mult-plug connector. To disconnect the
plug, the wires must be held and pulled, not the plug itself (photo).
G Turn the engine until the rotor arm 1s pointing to the No 1 cylinder
segment in the distributor cap. On later models this 1s also indicated by
a slot on the distobutor body nm (photo)

7 Check also that the notch in the crankshaft pulley is in line with the
correct mark on the timing cover (photo). On the 3 0 litre engine the
marks are in 2" intervals, but on the 2.8 htre engine they are in 3°
intervals  See the Specilications for the correct setting. Mark the
position of the distnbutor body in relation to the cylinder head

8 Remove the single bolt at the base of the distributor and slowly hift
out the distnbutor without turning its body. As the distnbutor is
removed the skew gear will turn the rotor arm clockwise. Mark the new
position of the rotor arm on the nm if there i1s not already a mark there
{photos)

9  To refit the distnbutor ensure that the timing marks are still aligned
as detaled in paragraph 7 of this Section. Hold the distributor over the
cylinder head so that the body to the cylinder head marks are in
alignment

10 Position the rotor arm towards the mark on the distributor body and
slide the assembly into position on the engine. As the gears mesh, the
rotor will turn and align with No 1 segment in the distnbutor cap.

11 Refit the securing bolt 1o the base of the distnibutor but do not fully
tighten at this stage.

12 Check that on the 3.0 lire engine the distributor vacuum unit is
facing forwards, parallel 1o the centre line of the engine, or on the 2.8
litre engine the vacuum unit is facing in the direction shown in Fig. 4.4,
13 Reconnect the multi-plug connector. The manufacturers recom-
mend that the multi-plug is fitted with a lithium based grease.

14 Reconnect the earth lead (if applicable) and the vacuum advance
pipe.

15 Refer to Section 9 and set the ignition timing.

16 Refit the air cleaner (if applicable).
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p. A feeler gauge of the correct size (see A
earth electrode inwards, or outwards, as necessary until the
correct clearance is oblained. Note the use of the correct tool

. . wme b B > PATTI DN <.
djusting plug gap. The plug gap is adjusted by bending the

Measuring plug ga
ignition system specifications) should have a slight "drag” when

slid between the electrodes, Adjust gap if necessary

increasing by around 0.001 in (0.025 mm) per 1000 miles
(1600 km). Plugs ideally suited to engine, and engine in good
condition

3 ot
Oil fouling. Wet, o
eventually misfire. Fault; worn bores/piston rings or valve
guides; sometimes occurs (temporarily) during running-in
period. Plugs can be re-used after thorough cleaning

Electrode damage. Electr e has
burned, glazed appearance. Fault: pre-ignition. Check: as for
"Overheating' but may be more severe. Discard plugs and
remedy fault before piston or valve damage occurs

Carbon fouling. Dry, black, sooty deposits. Will cause weak
spark and eventually misfire. Fault: over-rich fuel mixture.
Check: carburettor mixture settings, float level and jet sizes;
choke operation and cleanliness of air filter. Plugs can be re-
used after cleaning

4R

!

Overheating. Electiodes have glazed appearance, core nose
very white - few deposits. Fault: plug overheating. Check: plug
value, ignition timing, fucl octane rating (too low) and fuel
mixture (too weak). Discard plugs and cure fault immediately

Split core nose (may appear initially as a crack). Damage is
self-evident, but cracks will only show after cleaning. Fault: pre-
ignition or wrong gap-setting technique. Check: ignition timing,
cooling system, fuel octane rating (too low) and fuel mixture
(too weak). Discard plugs, rectify fault immediately
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6.8A Unscrew the clamp bolt ... 6.88 ...

and remove the distnibutor

b,
6 8C Rotor arm alignment after removal
from engine

Fig. 4.3 Ignition timing marks on the 3.0 litre engine (Sec 6)

Arrow indicates direction ol rotation

7 Distributor (3.0 litre engine) - overhaul

With the distributor removed from the engine, remove the rolor arm
and the contact breaker assembly
2 Pnse the small circhp from the vacuum umit pivol post.
3 Remove the two screws which secure the breaker pliate to the
distributor body and hift the plate off
4 Slacken the self-tapping screw which secures the condenser and
low tension leads 1o the contact breaker assembly and shde out the
forked cable terminations.
5 Undo and remove the condenser retaining screw and remove the
condenser.
6 Remove the circhp, flat washer and wavy washer from the pivol
post. Separate the two plates by bringing the holding down screw
through the keyhole slot in the lower plate. Take care not to lose the
earth spring on the pivot post.
7 Remove the two screws securing the vacuum unil to the distributor
body and remove the vacuum unit.
8 To dismantle the vacuum unit, remove the plug from the end of the
unit and withdraw the spring, vacuum stop and shims
9 Before dismantling the centrfugal advance mechanism, note that
the two springs are different and mark them so that they are refitted in
their oniginal places. Remove the springs, prise off the circlips securing
the centnfugal weights, mark the weights to identify their original
positions and then remove them.
10 Mark which of the end slots in the mechanical advance plate
1ages with the stop in the action plate If this is not done. 1t is
yssible 1o have the rotor arm 180° from its correct position.
11 Remove the felt pad from the centre of the cam, expand the circhp

Fig. 4.4 Distributor fitting position on the 2.8 litre engine
(Sec 6)
XX Rear face of engine
YY Vacuum unit axis 8
=0t 1T

A Trigger arm
Stator ann

which 1s then exposed and remove it Lift off the cam and advance
plate assembly.

12 Do not remove the distributor spindle unless it s necessary to it a
new gear, or spindle. To remove the gear, use a punch and hammer to
drve out the lock pin and then pull the gear from the spindle. Take care
o retimn any shims, or washers which may be fitted. With the gear
removed, the spindie assembly can be withdrawn from the distnbutor
13 Belore reassembling, carefully clean the body of the distnbutor and
all s component parts. Il the spindle has been removed, lubrnicate it
with engine oil before reassembly.

14 Reassembly 1s a straightiorward reversal of dismantling but there
are several points which should be noted.

15 Lubricate the centrifugal weights and other parts of the centrifugal
advance mechanism, the distributor shaft and the part of the spindle
which carries the cam assembly., using engine oil. Do not oil
excessively.

16 If the driveshalt has been removed, first refit the thrust washers
below the action plate, before inserting the shaft into the distributor
body. Fit the wavy washer and thrust washer 1o the lower end of the
shaft and then refit the gear, securing it with a new spring pin. If a new
gear, or a new driveshaft, has been fitted, a new hole should be drilled
at 90° to the existing hole.

17 After assembling the centrifugal weights and springs, check that
they move freely, without binding.

18 Before assembling the breaker plates, make sure that the three
nylon bearing studs are located in the holes in the upper bearing plate
and that the earthing spring 1s fitted 10 the pivot post

19 On completion of assembly, adjust the contact breaker gap to the
specified setting
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-8_ Distributor (2.8 litre engine) — overhaul

1 There are only two overhaul jobs possible, these being the fitting of
a tngger coil kit and the renewal of the vacuum advance unit. Excessive

wear or damage to the distributor body or driveshall will mean the
renewal of the complete distributor.

2 Refer 1o Fig. 4.5 for the order of removal of the components and
lightly oil the shaft and vacuum unit arm during reassembly (photos),

=

Fig. 4.5 Exploded view of the
distributor fitted to the 2.8 litre
engine (Sec 8) 13

Distributor cap
Raotor arm

Dust cover

Roll pin

Cuclips

Trigger arm assembly
Trigger cotl

Stator arn assembly
Screw

10 Baseplate

11 Screw

12 O-ring

13 Screw

14 Vacuum unit

15 Distributor body

16 Clip clamp

17 Clip

LDohNwNoL AN -

)
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8 2A Removing the plastic dust cover (2 8 htre engine)

5.2C Winng connector and securning screw (arrows)

9 lgnition timing - adjustment

1 With the distnbutor fitted as described in Section 6, check that the
correct timing marks are aligned.

2 To check the intial (static) setting, remove the distnbutor cap and

check that the rotor arm is pointing to the No 1 cylinder segment in the

cap indicated by the slot on the nm,

3  On the 3.0 ltre engine the contact points must be just separating
The exact instant can be checked by connecting a 12 volt test lamp
between the contact breaker low tension terninal and earth, With the
ignition on, the distributor should be turned anti-clockwise untl the
bulb just lights.

4 On the 2.8 litre engine the trigger arms and stator arms must be

aligned. If not, turn the distnbutor as necessary

5 Tighten the distnbutor clamp bolt and refit the cap.

6 Setin this way the timing will be approimately correct but a more

accurate method is by using a stroboscopic timing light.

7 Highlight the specified tuming marks on the uming cover and

crankshaft pulley with white paint or chalk

8  Connect a timing light 1o the No 1 spark plug lead,

9 Disconnect the vacuum advance pipe ot the carburettor or air box
‘uel injection) and plug the pipe then run the engine untul normal

operating temperatures are reached.

i
8 2D Vacuum unit securing screw with earth lead ternmunal

10 With the engine idling pont the tming light at the crankshalt
pulley The white pamted marks will appear stationary and if the timing
1s correct they will be in ahignment.

11 To adjust the timing. stop the engine, slacken the clamp bolt and
turn the distnbutor shghtly. Tighten the clamp bolt, start the engine
and recheck the timing. Repeat this procedure unul the marks are in
Iine

12 To check the mechanical advance, increase the engine speed and
note whether the white mark on the pulley moves away from the mark
on the pointer. If it does the mechanical advance is functioning.

13 With the engine idling the vacuum advance can be checked by
sucking the advance pipe that was removed from the carburettor or air
box This should also cause the white mark on the pulley to move away
from the mark on the pointer

14 On completion remove the timing light and reconnect the vacuum
pipe.

10 Ignition amplifier module (2.8 litre engine) - removal
and refitting

1 The ignition amplifier module is located on the left-hand side of the
engine compartment, just behind the front suspension strut upper
mounting.
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2 lgmtion amplifier module and mult-plug connectors

2 Wuh the igmuon switched off disconnect the two multi-plug
connectons (photo) Pull the wies, not the plug itsell

3 Unscrew the mounting screws and remove the module

4 Relntng 1s a reversal of removal, but the manufacturers recom-
mend that the multi-plugs are hilled with a lithium based grease

11 Spark plugs - removal, servicing and refitting

T Remove the air cleaner or inlet ducting as required.

2 ldentify the HT leads for position then disconnect them from the

spark plugs by pulling on the terminal ends, not the main leads

{photo)

3 Using a spink plug spanner, unscrew the plugs from the cylinder

heads (photos)

4 1 the nsulitor nose of the spark plug 1s clean and wihite, with no

deposits. this s mdicative of a weak nuxture, or too hot a plug (a hot

plug transfinrs heat away from the electrode slowly - a cold plug

transfers o away quickly).

5 The plugs Tited as standard are as listed in the Specifications at the
2ginning of this Chapter If the tp and insulator nose are covered with

hard black-looking deposits, then this is indicative that the mixture 1s
o neh Should the plug be black and oily, then it s likely that the
agine s fanly worn, as well as the mixture being too rich

6 If the msulator nose 1s covered with light tan to greyish brown

depaosits, then the mixture 1s correct and it s likely that the engine is in

good condition

7 I there are any traces of long brown tapering stains on the outside

of the white portion of the plug. then the plug will have to be renewed,

as this shows that there is a faulty joint between the plug and body and

the insulator, and compression 1s being allowed to leak away

Fig. 4.6 HT lead positions on the 3.0 litre engine (Sec 11)

Arrow indicates front of engine

Fig. 4.7 HY lead positions on the 2.8 litre engine (Sec 11)
Arrow indicates lront of engine

8 Plugs should be cleaned by a sand blasting mactune which will free
them from carbon more thoroughly than cleaming by hand. The
machine will also test the condition of the plugs under compression.
Any plug that fails to spark at the recommended pressure should be
renewed.

~+1.2 Disconnect the HT lead

11.3A ... unscrew the spark plug ...
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9 The spark plug gap is of considerable imporla‘ﬁ:e. as, if it is too
large or too small, the size of the spark and its efficiency will be
seriously impaired. The spark plug should be set to the figure given in
the Specifications at the beginning of this Chapter:

10 To set it, measure the gap with a feeler gauge, and then bend open,
or close, the outer plug electrode until the correct gap is achieved. The
centre electrode should never be bent as this may crack the insulation
and cause plug failure if nothing worse.

11 Refit the plugs, and refit the leads from the distributor in the correct
firing order, which is given in the Specifications. Screw the plugs in by
hand initially then tighten them to the specified torque using the plug
spanner.

12 Fault diagnosis — ignition system

By far the majority of breakdown and running troubles are caused
by faults in the ignition system either in the low tension or high tension
circuits

There are two main symptoms indicating ignition faults. Either the
engine will not start or fire, or the engine is difficult to start and
misfires. If it is a regular misfire the fault 1s almost sure to be in the

jcondary or high tension circuit. If the misfiring is intermitient, the
wault could be in either the high or low tension circuits. If the car staps
suddenly, or will not start at all, it 1s likely that the fault is in the low
tension circuit. Loss of power and overheating, apart from faulty
carburation or fuel injection settings, are normally due to faults in the
distnbutor or to incorrect ignition timing.

Engine fails to start
1 If the engine fails to start and the car was running normally when it
was last used, first check there is fuel in the petrol tank. If the engine
turns over normally on the starter motor and the battery is evidently
well charged, then the fault may be in either the high or low tension
circuits. First check the HT circuit. Note: /f the battery is known to be
fully charged, the ignition light comes on, and the starter motor fails to
turn the engine check the tightness of the leads on the battery
terminals and alsa the secureness of the earth lead to its connection
to the hody It is quite common for the leads to have worked loose,
even if they look and feel secure. If one of the battery terminal posts
gets very hot when trying (o work the starter motor this is a sure
fnlication of a feilty connection ta that terminal
2 One of the commonest reasons for bad starting 1s wet or damp
spark plug leads and distributor. Remove the distributor cap. If
‘ondensation is visible internally dry the cap with a rag and also wipe
ver the leads. Relit the cap.
3 If the engine sull fails to start, check that current is reaching the
1gs, by disconnecting each plug lead in turn at the spark plug end,
wnd holding the end of the cable about 5 mm (0.2 1n) away from the
cylinder block. Spin the engine on the starter motor.
4 Sparking between the end of the cable and the block should be
fairly strong with a strong reqular blue spark. (Hold the lead with
rubber to avoid electric shocks ) If current is reaching the plugs, then
remove them and clean and regap them. The engine should now start,
5 If there is no spark at the plug leads, take off the HT lead from the
centre of the distiibutar cap and hold it to the block as before. Spin the
engine on the starter once more. A rapid succession of blue sparks
between the end of the lead and the block indicate that the coil is in
order and that the distributor cap is cracked, the rotor arm faulty, or the
carbon brush in the top of the distnibutor cap or rotor arm spring is not
making good contact. Possibly, the points are in bad caondition
(mechanical contact breaker). Renew them as described in this
Chapter, Section 4.

6 If there are no sparks from the end of the lead from the coil check
the connections at the coil end of the lead. If it is in order start checking
the low tension circuit.

7 Use a 12V voltmeter or a 12V bulb and two lengths of wire. On
conventional distributors switch on the ignition and ensure that the
points are open. On breakerless distributors ensure that the segments
on the rotor are not adjacent to the trigger coil. Make a test between
the low tension wire to the coil (+) terminal and earth, A reading of 7
to 8 volts should be obtained. No reading indicates a break in the
supply from the ignition switch or a fault in the ballast resistance wire.
A correct reading indicates a faully coil or condenser, or a broken lead
between the coil and the distributor. On breakerless ignition systems
the trigger coil and amplifier module are suspect. Have them checked
by a Ford dealer. :

8 Take the condenser wire off the points assembly and with the
points open test between the moving point and earth. If there is now a
reading then the fault is in the condenser. Fit a new one as described in
this Chapter, Section 5.

9 With no reading from the moving point to earth, take a reading
between earth and the CB or negative (—) teminal of the coil. A
reading here shows a broken wire which will need to be renewed
between the coil and distributor. No reading confirms that the coil has
failed and must be renewed, after which the engine will run once more
Remember to refit the condenser wire to the points assembly.

Engine misfires

10 If the engine misfires regularly, run it at a fast idling speed. Pull off
each of the plug caps in turn and hsten to the note of the engine. Hold
the plug cap in a dry cloth or with a rubber glove as additional
protection against a shock from the HT supply.

11 No difference in engine running will be noticed when the lead from
the defective plug is removed. Removing the lead from one of the good
cylinders will accentuate the misfire.

12 Remove the plug lead from the end of the defective plug and hold it
about 5 mm (0.2 in) away from the block. Start the engine. If the
sparking is fairly strong and regular the fault must lie in the spark plug.
13 The plug may be loose, the insulation may be cracked, or the points
may have burnt away giving too wide a gap for the spark to jump.
Worse stll, one of the points may have broken off.

14 1f there 1s no spark at the end of the plug lead, or if 1t is weak and
intermittent, check the ignition lead from the distributor 1o the plug, If
the insulation 1s cracked or penshed, renew the lead. Check the
connections at the distnbutor cap.

15 If there is sull no spark, examine the distributor cap carefully for
tracking. This can be recogmised by a very thin black line running
between two or more electrodes, or between an electrode and some
other part of the distributor. These lines are paths which now conduct
electricity across the cap thus letting it run to earth. The only answer is
a new distnibutor cap.

16 Apart from the igmiton tming being incorrect; other causes of
misfining have already been dealt with under the section dealing with
the failure of the engine to start. To recap - these are that:

fa) The coll may be laulty giving an intermittent misfire

(h) There may be a damaged wire or loose connection in the low
tension circuit

{e) The condenser may be short circuiting (if fitted)

{d) There may be a mechanical fault in the distributor (broken
driving spindle or contact breaker spring. if fitted)

17 1f the ignition timing is too far retarded, it should be noted that the
engine will tend to overheat, and there will be a quite noticeable drop
in power. If the engine is overheating and the power is down, and the
ignition timing is correct, then the carburettor or fuel injection should
be checked, as it is likely that this is where the fault lies.
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Specifictions

General

i 1 e Single dry plate, diaphragm spring, cable-operated

Clutch disc diameter
Lining thickness ..........cccooimeeii e ;
Clutch pedal free travel oo ;

Torque wrench setting
Pressure plate assembly ...

1 General description

All manual transmission models covered by this manual are fitted
with a single diaphragm spring clutch. The unit comprises a steel cover
which is dowelled and bolted to the rear face of the flywheel and
contains the pressure plate, diaphragm spring and fulerum rings.

The clutch friction disc is free to slide along the splined gearbox
input shaft and is held in position between the flywheel and the
pressure plate by the pressure ol the pressure plate spring. Friction
lining material is riveted to the disc and it has a spring cushioned hub
to absorb transmission shocks and to help ensure a smooth take off.

The circular diaphragm spring is mounted on shoulder pins and
held in place in the cover by two fulcrum rings. The spring is also held
0 the pressure plate by three spring steel clips which are riveted in
position,

The clutch 1s actuated by a cable controlled by the clutch pedal.

241.3 mm (95 mn)
381 mm (015 1n)
270 + 40 mm (1.06 £ 016 n)

Nm Ibf ft
16 10 20 121015

The clutch release mechanism consists of a release lever and a bearing
which contacts the release fingers on the pressure plate assembly. The
effect of any wear of the friction material in the clutch is adjusted out
by means of a cable adjuster at the lower end of the cable where it
passes through the bellhousing.

Depressing the clutch pedal actuates the clutch release lever by
means of the cable. The release lever pushes the release bearing
forward to bear against the release fingers so moving the centre of the
diaphragm spring within the annular rings which act as fulcrum points.
As the centre of the spring is pushed in, the outside of the spring is
pushed out, so moving the pressure plate backward and disengaging
the pressure plate from the friction disc.

When the clutch pedal is released, the diaphragm spring forces the
pressure plate into contact with the friction linings on the disc and at
the same ume pushes it a fraction of an inch forward on 1ts splines. The
disc is now firmly sandwiched between the pressure plate and the
flywheel, so the drive is taken up.
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Fig. 5.1 Clutch components (Sec 1)

1 Fuction dise 5  Cable
2 Pressure plate assembly 6 Chlutech pedal
3 Release heaung and hul) 7 Bush
4 Release lever &  Spung chp
Routine milnteimce Clutch pedal and cable adjustment .
1 Apply the handbrake then jack up the front of the car and support
on axle stands.
At the mtervals specified i the Routine Maimtenance Section in the 2 Enswre that the clutch cable 1s not kinked. then pull the outer cable
ntof the inanual, cany out the following procedure forward from the clutch housing 1o take up the free play Release the

locknut and turn the adjusting nut so that it is agamst the abutment
face of the clutch housing (photo)

3 Fully depress the clutch pedal several tmes to ensure correct
seating of the cable components, then check that the free travel
measured at the end of the clutch pedal is as shown in Fig 5 2

Clutch cable adjustment and locknuts Fig. 5.2 Clutch pedal free travel adjustment (Sec 2)

A =270+ 40mm (106 £ 0.16 in)
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31 View of the clutch with the gearbox removed

4 1t necessary, tuen the adjusting nut until the pedal free travel is
concet. Tighten the locknut against the adjusting nut where litted
some eatly models are not fitted with a locknut

5 Lower the car to the ground.

3 Clutch assembly - removal

1 Remove the gearbox as described in Chapter 6 (photo)

2 Mark the clutch cover and flywheel in relation to each other to
ensure identical positioning if the components are re-used

3 Progressively unscrew the clutch cover bolts then withdraw the
assembly from the dowels on the flywheel and at the same e recover
the fnction plate. If necessary, hold the flywheel stationary by locking
the starter nng gear (photo).

4 Clutch assembly — inspection

1 Exanune the friction disc for wear of the fnction matenal, for broken

© Yy spongs, distortion of the rim and wear on the sphines. Unless the
Aeh plate is in very good condition 1t is a false economy not to fita

iy ane

2 The fnction disc should be renewed as as assembly. 1t s advised

that this course is preferable to trying to fit a new fnction lining.

3 Check the machined faces of the flywheel and pressure plate. If the

flywheel 1s scored, it should be removed and machined | the pressure

plite is scored, a new assembly should be fitted )

4  Examine the cluteh assembly for any signs of oil leakage into the

clutch and if signs of leaks are found, rectify the leaks before fitting the

clutch.

5 Examine the diaphragm spring for wear and damage. If the

diaphragm spring is unserviceable, a new pressure plate assembly must

be fitted

6 Check the release bearing for smoothness of operation, It should be

reasonably free, bearing in mind that 1t s pre-packed with grease and

there should not be any roughness, or slackness, in it.

7 Check the condition of the clutch spigot bearing in the end of the

crankshaft. Further information on this is given in Chapter 1.

5 Clutch assembly - refitting

Note: A clutch centralising tool is required in this Section.

1 Itis important that no oil or grease gets onto the friction material of
¢ friction disc or on to the faces of the flywheel and pressure plate. It

i5 advisable to have clean hands when refitting the clutch and to wipe

the flywheel and pressure plate surfaces with clean rag before

reassembly is started.

3.3 One method of locking the starter ning gear while unscrewing
the clutch cover bolis

Loy ]

Fig. 5.3 Clutch centralising mandrel dimensions (Sec 5)

a = 1626 mm (0.64in) o = 4445 mm (1.75in)

b = 2540 mm (100n) minimum

¢ = 3175 mm (125 .n) ¢ = 152.40 mm (6.00 in)
approx

\ \\ e
5.2 Friction disc FLYWHEEL SIDE marking

2 The friction disc is marked flywheel side (photo) and it is important
that this face, which can also be identified by its having the longer
central boss, is placed against the flywheel. The cushion springs and
retaining plate must be offset away from the flywheel.

3 Locate the friction disc and cover assembly on the flywheel with
the cover correctly positioned on the locating dowels (photo). If the
original assembly is being refitted align the previously made marks.

4 Insert the retaining bolts finger ught.
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5

A,
53 Locating the fncuon disc on the
flywheel

6.4 The plastic tabs which retain the release
bearing in the lever (arrowed)

5 The fnction dise must now be centralised so that when the engine

and gearbox are mated the input shaft splines will pass through the

splines in the fncuon dise deally a universal clutch centralising tool or

an old gearbox mput shaft should be used, but alternatively a wooden

mandrel can be made to the dimensions shown i Fig. 5.3

6 [Insert the centralising tool through the frction disc and into the
sigot beanng (photo). Rotate the tool or move 1t side 1o side until the
«ction disc 1s accurately centred

7 Progressively tighten two opposite cover bolts untl the friction

¢ is fiumly held in position, then tighten all the bolts progressively

wad in diagonal sequence (photo).

8 Remove the centralising tool.

9 Wipe down the gearbox input shaft and apply a little molybdenum

based grease to the splines and spigot bearing surface.

10 Refit the gearbox with reference to Chapter 6.

6 Clutch release bearing — removal and refitting

6.5 Release lever location on the pivol stud

1 Remove the gearbox as described in Chapter 6. Alternatively, if the
engine is to be removed for repairs, access to the release bearing 1s
possible leaving the gearbox in position.
2 Loosen and back off the cable adjustment nuts.
3 Where applicable, prise the clulch cable rubber gaiter from the
bellhousing and unhook the cable end fitting from the release lever.
4 Pull the release bearing from the guide tube. Where necessary use a
screwdriver 1o prise the bearing from the lever and release the plastic
tabs (photo).
5 Pull the release lever sideways to disengage it from the pivot
retaining stud (photo), then withdraw it over the guide tube and input
shaft.
6 The release bearning is supplied complete with the hub (photo). If
required, the two components can be separated using a vice and soft
metal drift.

Before refiting the release bearing, apply a little molybdenum
yrcase 10 the guide wbe and contact faces of the release lever.
8 Refitting is a reversal of removal, but finally check the clutch pedal
and cable adjustment as described in Section 2.

6.6 View of the release beanng

7 Clutch cable - renewal

1 Apply the handbrake then jack up the front of the car and support
on axle stands

2 Pnse the clutch cable rubber gater from thee bellhousing, loosen
the adjustment nut(s), and unhook the cable cend fitung from the
release lever Pull off the gaiter (photos)

3 Remove the cable from the hole m the helthousmg, noting the
posiion of the sleeve (photo).

4 Working nside the car, remove the lowver facus panel for access 1o
the clutch pedal

5 Disconnect the cable from the clutch pedal by pushing the pmn
through the cable eye,

1e rubber gaiter .

7.2A Prise off 1t
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7 28 .. and unhook the mner cable

6 Working m the engine compartment pull the cable through the
bulkhead and remove it from the car

7 Fit the new cable using a reversal of the removal procedure, then
adyust the pedal free travel as described in Section 2

8 Clutch pedal - removal and refitting

1 Working inside the car, remove the lower facia panel below the

steering column

2 Remove the left-hand spring clip and its washer from the pedal

pvot shalt

3 Unhook the cluteh pedal returmn spring

4 Push the pedal shaft to the nght unul it s clear of the pedal and

remove the pedal

5 Push the pim out of the eye in the end of the clutch cable 1o

disconnect the cable

T Remove the clutch pedal pivot bush,

; Examme the pedal and bush for wear and if necessary renew them

8 Reliting is a reversal of removal, but lubnicate the pmvot bush with a
tle grease and Tinally adjust the pedal free travel as descnbed in

section 2

Fig. 5.4 Removing the clutch pedal (Sec 8)

9 Fault diagnosis - clutch

Symptom . Reason(s)

Judder when taking up dnve Loose or worn engine mountings
Clutch dise contamnated with ol or T gs worn
Cluteh cable sticking or frayed
Faulty pressure plate assembly

Clutech fails 10 disengage Clutch disc sticking o iput shaft sphines
Clutch cable broken
Faulty pressure plate assembly
Cluteh pedal and cable adjustment o=t

Clutch shps Clutch pedal and cable adjustment ineoe2cl
Clutch dise contanunatid with o1l or hir gs worn
Faulty pressure plite assembly

Noise when depressing clutch pedal Worn or dry release beasnng
Faulty pressure plate assembly
Worn clutch disc or input shaft splines

Naise when releasing clutch pedal Faulty pressure plate assembly
Broken clutch disc cushiomng spiings
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Five-speed gearbox:

574 5 Lo APTRE e e 1K
1 c
7 U ) Tt

52 e 1

Reverse

Layshaft cluster gear (four-speed gearbox)

Encliloat .

Thrust w.lqhu 1h|cknoss

Lubrication

Lubrncant Iype ..

Lubnicant capacity
Four-speed .
Five-speed

srque wrench settings

Four-speed gearhox

¢ =h housing to gearbox .
Cooacch housing to engine ...
Mainshalt nut

Input shaft bearing retamer ...

Extension housing ...

Selector shaft bracket ...
Selectar housing cover ..

Extension housing cover

GEATDOX CASE COVET rvveteeemrrreacseieasianeses bbb s S b s

Five-speed gearbox

GUIE SIBEVE eeeeceririsrsssnsascsecssissassrissssbos s sbbiassin s s s e st s
Extension housSing ...

Gearbox top cover ...
Selector locking mechamsm .

Filler plug ..

Sth gear © uII.1r nul
Sth gear locking plate oo

Gonk leyer st

Part 2: Automatic transmission

TV PO s

Torque converter
[H
Hatio

Transmission ratios

151
nd ...
3rd

ROVBIEBE . essivaravaioiiiiesser s b a bt e e dead s s hbwand SR EAEE S A At e SRS b e

Lubricant

CaPACILY (BPPIOX) ceoveeimrimsceiisiisiasimss s st s s

Type:

Early models (black dipstick) .o
Later models (red dipStick) o

Torque wrench settings
Torque converter 10 driveplate ...
DOWNSHITL CABIE BIACKEL .. ooveerereiesersiaseesesirncsssssinsre s e sssas s s st

Downshift lever nut:

OIUIBT oo coinesssesess st rasmeaamesesen pornesd s Fodt AL b ba b bR st s et

Inner .

Inhibitor 5wnch .............
Rrake band adjusting screw IOCknul ............

id line

Uil cooler line ... ..o

Automatic transmission 10 enging .........
Torque converter drain plug s

_—— L)
e Re e IS ]
--'0}-“0'!
—_——

0. 825
3.365:

0.15 10 0.45 mm (0.006 to 0.018 in)
1.55 to 1.60 mm (0.061 to 0.063 in)

SAE 80 EP oil 1o Ford specification SQM 2C 9008 A

2.0 litre (3.5 pint)
1.9 litre (3.3 pint)

Nm Ibf ft
39 10 48 29 to 35
30 to 37 2210 27
35 10 41 26 10 30
17 to 21 121016
54 10 61 40 to 45
71010 5107
16 1o 21 121015
9to 11 7t08
17 10 21 121015
91011 7108
45 10 49 3310 36
91011 7108
171019 131014
2310 27 17 10 20
120 10 150 89 1o 11
21 10 26 161019
21 10 26 161019
Ford C3

Trilock (hydraulic)

21221
2471
1.47 :1
1557

211 :1

5 litre (13.2 pint)

ATF to Ford specification SQM 2C 9007 AA
ATF to Ford specification SQM 2C 9010 A

Nm Ibf ft

36 to 41 27 10 30
16 to 24 121018
101015 71011

41 to 54 30 1o 40
16 to 20 121015
47 to 61 35 to 45
91014 71010
16 to 20 12 to 15
30 to 37 22 10 27
27 to 40 20 to 30
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PART 1: MANUAL GEARBOX

1 General description

The manual gearbox is of four or five speed type with one reverse
gear. All forward gears are engaged through paulk ring synchromesh
units. The mamshaft gears rotate freely on the/shaft and are in constant
mesh with their corresponding gears on the laygear. They are helically
cut to achieve quiet running

The reverse gear on the laygear has stiaight-cut spur teeth which
drive the 1st/2nd synchromiser hub via the reverse idler gear when
reverse gear 1s engaged

Gears are engaged by a three rail selector system on the four-speed
gearbox, and a single rail selector system on the five-speed gearbox

2 Routine maintenance

Atthe intervals specilicd in the Routine Mamtenance section in the
ant of the manual carry out the following procedure.

“eck gearbox oil level

Jack up the car and support on axle stands, making sure that it 15
level Alll:rn.'lil\.r!rly postion the car over an mMspechion il or on rmmps,
2 Usmg a suable squine key, unscrew the liller plug from the
left-hand side of the gearbox (photo) Note that on the four-speed
gearbox the hiller plug s located above the dram plug
3 For accurite results the check should not be made immaediately
alter a run, butif this s unavoidable allow hive or ten nunutes for the ol
to settle
4 Make up a piece of bent wire 1o the dimensions shown in Fig 6.3
then insert it and rest the horizontal section on the thieads of the plug
hole. Remove the wire and check the ol level On all four-specd
gearboxes, and five-speed gearboxes manufactured after May 1985
(build code FB) the oil should be level with or a maximum of 50 mm f— by
(02 in) below the bottom edge of the plug hole. For five-speed b-]
gearboxes manufactured up to Apnl 1984 (build code EG) the oil must
b level with the bottom of the plug hole. On five-speed gearboxes
manufactured between May 1984 and Apnl 1985 (1ag suffix ending in
E) the ol must be between 100 and 15 0 mm (0.4 and 06.n) below
the bottom edge of the plug hole

Fig. 6.2 Five-speed gearbox (Sec 1)

- — a:’l—h-

5 Where necessary top up the Tevel witly the specified giade of ol A A
(photo) I |
0 Refit and nghten the filler plug then lower the car to the ground 25

10 Y
" Jearbox - removal and refitting ¢

1 If the gearhox s 10 be removed from the car without removing the
engine, the gearbox s removed from beneath the car and a large

ground clearance 1s required. If an inspection it or ramps are not Fig. 6.3 Wire dimensions for making a gearbox oil level
available, jack the car as high as possible, suppaort it securely on blocks dipstick (Sec 2)

or stands and chock the wheels

2 Disconnect the battery All dimensions in mim A File notehes

e

P R
e o W
e AT

2. _iemoving the filler plug on the 3.4A On the five-speed gearbox remove
five-speed gearbox the packing ..,

r 3 .'.' T

S N radanas L,

ur, e
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Fig. 6.4 Using a cranked spanner to unscrew the gear lever
retainer (Sec 3)

o Unserew the gear lever knob and remove the cover and tublis
o e I g package tay or centre console s ited, these must be
r dved (reler to Chapter 110 necessary)
4 On the town specd gearhox, bend back the lock tab and unsciew
the gear lever et wsing a suitably cranked spanner or carelul nse
of a hamuner and dult On the lve-speed type, remove the foam
packing then unserew the Torx screws holding the retainer Laft cut the
gear lever (photos)
5 On the low speed geatbox, place a dup tray beneath the gearbox,
remove the dinn plug and, when the ol has drnned, refit the phag and
tighten it There s no dran plug on the five-speed gearbox
6 Put maung martks on the two faces of the rear axle jomt flang:
Remove the four bolts from the rear axle pinion flange and the two
bolts from the propeller shaft centre bearing support and withdraw the
propeller shalt assembly from the extension housing. Tie a polythene
bag round the end of the gearbox extension 1o keep out dirt to catch
any o1l which has not drained.
i
o

__.’f'f\. B

i

K

348 . unscrew the Torx screws 3.4C

Fri R Y 1

211 Unbolung the gearbox crossmember

from the floor bolts (arrowed)

cand hift out the gear lever

3.13A Two upper clutch housing-to-engine

7 Disconnect the cluteh cable woith reference to Chapte: D and whaere
appheable the fuel mpection fuel hnes with reference to Chapter 3

8  Remowve the screw and lockplate securnmg the specdometer dove
and disconneet the dnve

9 Remove the cover (f fitted) from the reversing hght switch Note
which way the leads are fitted and then remove them (photo)

10 Detach the exhaust prpes from the exhaust manifold and tie them
out ol the way, so that the engime and transnussion can be lowered
11 Support the geartbox on a jack. or with blocks and remove the bolt
secunng the transnussion to the rear engime mounting and the four
bolts seeunng the gearbox crossmemboer 1o the floor (photo). Remove
the crossmember.

12 Lowi the transnussion a little and insert a block of wood between
the sump and the front engine mounting so that the engme does not
drop too lir when the transnussion 1s removed

13 Remove the bolts securing the clutch housing to the engine and
backplate (photos)  Pull the transnussion assembly 1o the rear 1o

5
b o
4 5
B

3 9 Disconnecting the wiring from the
reversing hght switch

3 13B A lower clutch housing-1o-backplate
bolt (five-speed gearbox)
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disengage the gearbox input shaft from the clutch pilot bearing and
clutch friction disc. It is important that the engine and transmission are
kept in line while this is being done.

14 When the gearbox shaft is clear of the clutch, remove the
transmission assembly from beneath the car.

15 When refitting, ensure that the clutch pilot bearing in the end of the
crankshalt is in place and is serviceable. Tie the clutch lever to the
clutch housing, to prevent the release lev@r Irom slipping out while the
transmission assembly is being fitted.

16 Smear some molybdenum-based grease onto the end and splines
of the gearbox input shaft and refit the gearbox by reversing the
removal procedure.

17 Itis important when offering up the gearbox, that it is exactly in line
with the crankshaft, otherwise the gearbox input shaft will not enter
the clutch friction disc and the crankshaft, If there is difficulty in mating
the splines of the gearbox shaft and the friction disc, select a gear 1o
restrain the movement of the gearbox shaft and turn the gearbox
shghtly unul the splines enter. Do not attempt to force the transmission
onto the engine. This may damage the splines and make fiting
impossible

'8 Aflter relitting has been completed, check the ol level in the
Jansmission and top up as nccessary

Gearbox (4-speed) - dismantling

1 Remove the four bolts from the top cover of the transmission
extension housing and from the transnussion case Remove the covers,
taking care not 1o lose the three sprngs under the transnussion case
cover.
2 Use a magnet to remove the three sclector detent balls,
3 Remove the bolt from the selector finger and withdraw the finger
from the selector shaft,
4 Remove the two bolts from the selector shalt bearing support and
remove it.
5 Remove the three bolts from the selector housing cover. Remove
the cover with the shaft, then rotate the selector shaft shightly and
withdraw it from the selector housing cover.
6 Drive out the roll pin at the side of the extension housing and
remove the reverse gear relay lever.
7 Using a pin punch and a hammer, drive out the three roll pins from
the 1st/2nd. 3rd/top and reverse gears sulficiently 1o release the
selector forks. Remove 3rd/top gear selector rail cnchip and then
withdraw the selector rails towards the extension housing. Note the
plunger in the 3rd/top selector ral,

Remove the three selector forks.
+  Remove the plug from the side of the case and use a magnet to
~xtract the plunger beneath it

Bend back the tabs of the washers of the two bolts on the
extension housing. Remove the bamjo bolt, spung and ball and the
reversing light switch, spring and plunger.
11 Use two screwdrnivers and carefully push the speedometer out of
the extension housing
12 1f there has been no sign of leaking from the extension housing o1l
seal, take care not to damage it. If the seal is defective, lever it out,
taking care not to damage its seating.
13 Remove the four attachment bolts and detach the extension
housing from the transmission case.
14 Using a long thin drift, tap out the layshaft from the front to the
rear, Allow the laygear cluster to drop into the bottom of the box, out of
mesh with the mainshaft gears.
15 Withdraw the mainshaft and extension assembly from the gearbox
casing, pushing the 3rd/top synchroniser hub forward slightly to
obtain the necessary clearance. A small roller bearing should be on the
nose of the mainshaft, but if it is not there it will be found in its recess in
the input shaft and should be removed.
16 Remove the four bolts securing the drive gear bearing retainer to
the front of the gearbox and slide the retainer off the input shaft.
17 Remove the circlip from the outside of the front bearing and tap the
outer race of the bearing to drive the input shaft and bearing assembly
into the gearbox, then lift them out of the box.
18 Remove the layshaft gear cluster, the two thrust washers and any
Inose needle rollers,

Remove the reverse idler shaft by screwing a suitable bolt into the
end of the shaft and then levering the shaft out using two open-ended
spanners.

Fig. 6.6 Removing the selector fork roll pins (Sec 4)

A Cuchp

Fig. 6.7 Reverse gear interlock and light switch (Sec 4)

D Interlock ball
E  Screw plug
F  Retaining bolt

A Reverse light switch
8 Spring
C Plunger

5 Mainshaft (4-speed) - dismantling and reassembly

1 Remove 3rd/top gear synchroniser hub circlip. Ease the hub and
third gear forward by levering them gently with a pair of snipe-nosed
phers.

2 Remove the hub, the synchroniser ring and 3rd gear from the front
of the mainshaft.

3 Mount the plain part of the mainshaft in a soft jawed vice, unlock
the mainshaft nut and remove it.

4 Remove the lockplate, speedometer drivegear, its drive ball and
then lever off the rear bearing, complete with bearing retainer. Separate
the bearing and its retainer.

5 Remove the ol scoop ring and first gear.

6 Remove 1st/2nd gear synchroniser circlip and pull off the hub with
the baulk rings and second gear.

7 Check that there is a mark to align the selector sleeve in relation 1o
the hub. If no mark can be seen, make one with a dab of paint and then
dismantle the synchroniser hubs,

8 Before starting reassembly, clean all parts thoroughly and check
their condition, Smear all parts with transmission oil before fitting.

9 Reassemble the synchroniser sleeve and hub so that the marks on
them align. Insert the sliding keys and fit the sliding key springs so that
their open ends are staggered relative to each other
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Fig. 6.10 Reverse gearing facing forwards (Sec 5)

10 Place the synchromser baulk ring onto the cone of second gear and
shee 1t onto the mamshalt together with 1st/2nd gear synchroniser
hub. The gear on the hub should face forward.

11 Fit the synchraniser baulk nng and the cichip which holds the
synchromser hub in place

12 Slide on furst gear, so that the synchroniser cone portion hes inside
the synchronising ring which has just been fitted.

13 Fn the oil scoop, with the oil groove facing rearwards.

14 Apply multi-purpose grease to the ball-bearing seat of the beanng
retainer, Refit the retainer with the bearing inserted and then shde on
the spacer.

15 Insert the drive ball of the speedometer gear into the shaft and shde
the speedometer worm gear over it.

16 Fit the lockplate so that the two tabs fit into the speedometer worm
gear 1ecess. Screw on the nut and tighten it to the torque wrench
settng given in the Specifications, then lock the nut by bending the
tab washer

17 Fit the synchromser baulk nng to the cone of third gear and fit them
to the front of the mamshaft. Fit the 3rd/top gear synchromiser hub,
with its wide boss towards the reac and then retam it place by litting
the circhip

Input shaft (4-speed) - dismantling and reassembly

1 Itis not necessary 1o dismantle the input shaft unless a new bearning
or & new shaft s being hittod

2 With a pair of circhp pliers, expand and remove the small circlip,
which secures the beanng to the mput shaft.

3 With a soft-headed hammer, gently tap the beanng forward unul it
can be pulled from the shall

4 When fitung the bearning, ensure that the groove in the periphery of
the outer bearing track is away from the gear, otherwise it will not be
possible to fit the large circlip which retains the bearing in place in the
housing.

5 Either stand the input shaft upright on a bench and tap the bearing
into place using a piece of tube of suitable diameter, or use the jaws of
a vice to support the bearing and tap the rear of the input shaft with a
soft faced hammer.

6 When the bearing is fully home, fit the circhp which retains the
bearing on the shaft.

7 Laygear (4-speed) - dismantling and reassembly

1 Remove a shim from each end of the laygear, remove 22 needle
rollers from each end of the gear.

When reassembling, msert a shim into the bottom of the bore. Daub
«i¢ bore with general purpose grease and insert the 22 needle rollers.
When all the rollers are in place, smear grease over them to retain them
and then secure the shim over the ends of the rollers with grease. Due

=g

\

NN

LTI R A T Ty

Fig. 6.11 Position of oil scoop ring with groove facing gear
(Sec 5)

Fig. 6.12 Layshaft and gear cluster (Sec 7)

to the high levels of torque transmitted through the gearbox it is
important that all the needle rollers have exactly the same diameter. If
the needle rollers in a bearing have different diameters, this will cause
uneven load distnbution which can result in premature wear, If it is
necessary 1o renew the needle rollers, make sure that the rollers used
for any one location all come from the same pack. If more than one
pack 1s purchased, do not mix the needle rollers from separate packs

8 Gearbox (4-speed) - examination and renovation

1 Thoroughly clean the interior of the gearbox, and check for
dropped needle rollers and spring pins.

2 Carefully clean and then examine all the component parts for
general wear, distortion, slackness of fit, and damage to machined
faces and threads

3 Examine the gears for excessive wear and chipping of the teeth.
Renew them as necessary.

4 Examine the layshaft for signs of wear, where the needle rollers
bear. If a small ridge can be felt at either end of the shaft it will be
necessary to renew it. Renew the thrust washers at each end.

5 The four synchroniser baulk rings are bound to be badly worn and
it is false economy not to renew them. New rings will improve the
smoothness and speed of the gearchange considerably.

6 The needle roller bearing and cage, located between the nose of
the mainshaft and the annulus in the rear of the input shaft, 1s also
liable 1o wear, and should be renewed as a matter of course.

7 Examine the condition of the two ball-bearing assemblies, one on
the input shaft and one of the mainshaft. Check them for noisy
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operation, looseness between the inner and outer races, and for
general wear. Normally they should be renewed on a gearbox that 1s
being rebuilt.

8 If either of the synchroniser units are worn it will be necessary 1o
buy a complete assembly as the parts are not sold individually. Also
check the sliding keys for wear

9 Examine the ends of the selector forks where they rub against the
channels in the penphery of the synchromiser units. If possible compare
the selector forks with new units to help determine the wear that has
occurred. Renew them if worn.

10 If the bearing bush in the extension is badly worn it is best 1o take
the extension 1o your local Ford garage to have the bearing pulled out
and a new one litted. Note: This is normally done with the mamshaft
assembly still located in the extension housing

11 The ol seals in the extension housing and main drive gear bearing
retainer should be renewed as a matter of course Drive out the old seal
with the aid of a dnft or broad screwdnver, [Lwill be found that the seal
comes out quile easily.

12 With a piece of wood or sutable sized tube to spread the load
evenly, carefully tap a new seal into place ensunng that it enters the
ore squarely

) Gearbox (4-speed) - reassembly

1 When any bolt screws into a through bore, jomting compound
should be apphed to the threads of the bolt before it s inserned
2 Fu the reverse dler gear with the groove on the gear towards the
rear. Insert the idler shaft and drive it in with a plastic-headed hanmer
until the bottom of the step on the end of the shaftis flush with the end
of the gearbox. The milled flats should be proud of the gearbox face
and should be aligned with the layshalt bore.
3 Fit the large thrust washer to the layshaft bore at the front of the
gearbox and the small thrust washer to the layshaft bore at the rear of
the box. The tabs on the washers should be towards the case and the
washers should be greased to retain them in place.
4 Check that the needle rollers and end washers of the layshaft gear
are in place, then lower the gear cluster into the case carefully, making
sure that the thrust washers are not displaced
5 Push the input shaft, together with its ball-beanng, into the front of
the gearbox until the cuchp round the bearing bears agamst the front of
the gearbox cpse
G Fit the dove beanng retimmer, using a new gasket, making sure thin
the oil return bore of the gasket and beanng retainer are aligned as
Fig. 613, Apply jointing compound 1o the threads of the bolts, inset
Jdiem and  tighten 1o the torque wrench setting given in the
Specifications.
Ol the new input shalt needle roller bearing and push it into the
vore of the input shaft. Slide the top gear synchroniser baulk ring on to
the cone of the input shaft.
8 Fit the extension housing gasket, then msert the assembled
mainshaft into the rear of the box and drive it in unul the nose of the
mainshalt is fully engaged in the input shalt needle bearing
9 Carefully turn the gearbox upside down, so that the layshaft gear
cluster drops into engagement with the mainshaft and input shaft
Check that the gear and the two thrust washers are in line and then
carefully push in the layshaft from the rear. If necessary tap the shaft in
with the plastic-headed hammer, but take great care not to dislodge
the thrust washers or needle rollers. When fully home, the bottom of
the step on the idler shaft should be in line with the face of the box and
the milled flats should be in line with the idler shaft bore.
10 Turn the gearbox the right way up and ahgn the hole in the ball
bearing support with the dowel on the extension housing. Fit the
extension housing. Apply jointing compound to the threads of the
bolts, insert them and tighten to the torque wrench setting given in the
Specifications.
11 If a new extension bush has been fitted, check that the notch or o1l
groove in it aligns with the oil return groove in the extension housing.
if the new extension housing oil seal has not already been fitted, slide it
over the extension shaft and carefully tap it in with a hammer and a
block of wood.
12 Fit a new O-ring 10 the speedometer pinion assembly, refit the
ssembly and fit the circlip to secure it.
13 Insert the reverse gear interlock plunger, ball and spring. Fit the bolt
with a lock plate and insert the bolt. Tighten the bolt and bend the lack
plates 1o secure It

Fig. 6.13 Positioning of front bearing retainer oil return
groove (Sec 9)

Fig. 6.14 Refitting the layshaft (Sec 9)

A Inserting layshalt
B Correct alignment of layshaft and reverse idler shalt

14 Insert all three selector forks into their positions in the gearbox
15 Shde 1st/2nd gear selector rail through the nght-hand bore in the
case, then thread it through the 1st/2nd gear selector fork Align the
holes in the fork and rail and tap in the roll pin. Insert the plunger into
the case

16 Fit the plunger into the 3rd/top gear selector rail, insert the rail
through the centre bore in the case and thread the rail through the
3rd. top gear selector fork. Fit the circlip to the groove in the selector
ranl. Align the holes in the selector fork and rail, insert the roll pin and
tap 1t home.

17 Push reverse gear selector rail through the left-hand bore in the
housing, and then thread it through the reverse gear selector fork.
Align the holes in the fork and rail, insert a roll pin and tap it home.
18 Fit the interlock plunger, apply sealing compound to the plug and
drive in the plug

19 Insert reverse gear relay lever and secure it with a roll pin.

20 Insert the selector shaft through the selector housing cover and fit
the cover using a new gasket Insert the cover retaining bolts and
screw them in finger tight.

21 Fu the selector shaft bracket

22 Shde the selector finger onto the selector shaft. Engage the screw
in the recess in the shaft and ughten the screw.

23 Drop the three detent balls into their bores in the case, grease the
three springs and insert them into the recesses of the gearbox cover. Fit
a new cover gasket and position the cover onto it Insert the cover bolts
and ughten them to the torque wrench setting given in the
Specifications.
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24 Check the play between the selector finger and 3rd/top gear
selector rail (Fig. 6.16). This dimension should be 0.9 mm (0.035 in).
To make the check, move the selector lever up to the reverse gear stop.
Using a lever, push 3rd/top gear selector rail to the rear and then
measure the clearance by inserting feeler gauges between 3rd/top gear
selector rail and selector finger. If the clearance is not as specified, it
should be corrected by changing the reverse interlock gear plunger for
one which will give the appropriate clearance.

25 Fit a new gasket 1o the extension housing cover. Position the
cover, insert the fixing bolts and tighten them to the torque wrench
setting given in the Specifications.

26 Make sure that the gearbox drain plug is fitted and tightened where
applicable, then fill the gearbox to the correct level with the specified
ol

10 Gearchange lever (4-speed) - modifications

1 To improve the gearchange movement between the gears a smaller
a=ar lever sprng is fitted, the new spring diameter being 2.0 mm (0.08
against the original spring diameter of 2.6 mm (0.10 in).

2 To renew this spring, first remove the gear lever unit from the
transmission as given in Section 3.

3 Press or drive out the roll pin and remove the plastic cup (Fig. 6.17)
and spring.

4  When reassembling, check that the pin diameter is less than the
width of the slots (X in Fig. 6.17). If necessary grind down the pin and
de-burr the slots by careful filing. When fitted the pin slots must face
upwards.

5 If the gear lever was loose when in use, an O-ring can be fitted in
place of the retainer seal as shown in Fig. 6.18.

6 When this ring 1s fitted and the gear lever relocatdd, screw the
retainer cap into position so that it just touches the O-ring. Mark the
relative positions of the cap and selector housing, then tighten the cap
a further 15 mm (0 6 in).

11 Gearbox (5-speed) - dismantling

1 Clean the exterior of the gearbox with paraffin and wipe dry.
2 Remove the clutch release beanng and arm referring to Chapter 5.

o

Fig. 6.15 Cover, detent balls and springs (Sec 9)

Fig. 6.17 Gearchange lever components (Sec 10)

Dimension X must be greater
than dimension Y

A Spring

B  Retaining pin
C Plastic cap

~

0035 in (0.9 mm)

Fig. 6.16 Play between selector finger and 3rd/4th gear
selector rail (Sec 9)

Fig. 6.18 Cross-section of gear lever showing O-ring (A)
location (Sec 10)

J
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3 Unscrew and remove the reversing hght switch (photo).

4  Unbolt the clutch bellhousing from the front of the gearbox
Remove the gasket

5  Unscrew the bolts and withdraw the clutch release bearing guide
sleeve and gaskel from the front of the gearbox (photo).

6 Unscrew the bolts and remove the top cover and gasket (photo).
7 Invert the gearbox and allow the oil to drain, then turn it upright
again.

8 Unscrew the bolis and hft the 5th gear locking plate from the
extension housing (photo)

9 Extract the 5th gear locking sprng and pin from the extension
housing (photos) Use a screw to remove the pin

10 Working thiough the gear lever aperture, use a screwdriver or small
dnft 1o tap out the extension housing rear cover (photo).

11 Select reverse gear and pull the selector shaft fully to the rear
Support the shaft with a prece of wood, then dnive out the roll pin and
withdraw the connector from the rear of the selector shaft (photos)

11.8 5th gear locking plate

11.9A 5th gear locking spring

12 Unbolt and remove the extension housing from the rear of the
geathox. I necessary tap the housing with a soft-faced mallet 1o
release it from the dowels. Remove the gasket (photo).

13 Pnse the cover from the extension housing and withdraw the
speedomeler drivegear (phota).

14 Select neutral then, using an Allen key, unscrew the selector
locking mechanism plug from the side of the main casing. Extract the
spring and locking pin, if necessary using a pen magnet (photos)

15 Drive the roll pin from the selector boss and selector shaft.

16 Il necessary the selector shaft centralising spring and 5th gear
locking control may be removed. Using a small screwdriver, push out
the pin and plug and shde the control from the selector shaft (photos),
17 Note the location of the selector components, then withdraw the
selector shalt from the rear of the gearbox and remove the seleclor boss
and lockmg plate, 1s1/2nd and 3rd/ath selector forks, and 5th gear
selector lork and sleeve, Note that the roll pin hole in the selector boss
15 towards the front (photos)

»
.
———

11.98 5th gear locking pin

11.10 Extension housing rear cover

11.11A Driving out selector shaft roll pin

11.118B Removing selector shaft connector



1113 Removing speedometer dnvegear 11.14A Unscrewing selector locking
mechanism plugy

11 17A Selector boss and lockplate 11 178 1st/2nd selector fork

il +

11.17E 51h gear selector fork

' S
11.17D 5th gear interlock sleeve
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18 Extract the circhp and pull the 5th gear synchroniser unit from the
main casing. leaving it loose on the mainshaft (photos).

19 Shde 5th gear from the synchroniser unit hub (photo)

20 Select 3rd gear and either 1st or 2nd gear by pushing the respective
synchronsier sleeves - this will lock the mainshaft and layshaft gear
cluster

21 Unscrew and remove 5th gear retaining nut while an assistant
holds the gearbox stationary (photo). The nut is tightened 1o a high
torque setting and an additional extension may be required

22 Remove the washer and pull 5th gear from the layshaft gear cluster
using a two-legged puller and socket in contact with the cluster
Remove the spacer ring (photos). Select neutral.

23 Extract the circlip retaining the layshaft gear cluster beanng in the
intermediate housing (photo).

24 Using a soft-faced mallet, tap the intermediate hausing liee of the
mamn casing and pull the intermediate housing rearwards as lar as
possible  Usimg a screwdrnver inserted  between the intermediate

11.22B Removing 5th gear spacer rng

11.23 Extwracting layshaft bearing circlip

housing and main casing, prise the beanng from the shoulder on the
layshaft gear cluster and remove 1t from the intermediate housing
(photo)

25 Using a soft metal drift from the front of the main casing, drive the
layshaft rearwards to allow the gear cluster 1o be lowered to the bottom
of the casing.

26 Ease the input shaft from the front of the casing, if necessary using
a small dnft inside the gearbox 1o move the bearing slightly forwards,
then using levers beneath the bearing circlip (photo).

27 Remove the 4th gear synchromser nng. Remove the input shaft
needle roller bearing from the end of the mainshaft or from the centre
of the input shaft (photos).

28 Remove the mainshaft and mtermediate housing from the main
casing (photo). Remove the gaskol

29 Withdraw the layshaft and qear cluster from the mam casing
(photo)

30 Inserta suntable bolt {M8 x 60) o the reverse gearadler shaft, and

11.18C 5th gear synchro

11 24 Pasing off layshaft gear cluster
bearing
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11.28 Removing mainshaft and
intermediate housing

S P R

11.30B Reverse idler gear

using a nut, washer and socket pull out the idler shaft. Note the fitted
position of the reverse idler gear, then remove it (photos).

31 Remove the guide from the reverse relay lever, then extract the
cirelip and remove the relay lever from the pivot (photo).

32 Remove the magnetic dise from the bottom of the main casing.
Also remove any needle rollers which may have been displaced from
the layshaft gear cluster (photo).

12 Mainshaft (5-speed) - dismantling and reassembly

1 Extract the circlip and shde the 3rd/dth synchroniser unit, together
h 3rd gear, from the front of the mainshaft, using a two-legged

puller where necessary. Separate the gear and unit, then remove the

3rd gear synchroniser ring (photos).

2 Remove the outer ring from 2nd gear, then extract the thrust

11.31 Reverse relay lever and pivot

Y

7

11 278 Removing input shaft needle roller
bearng

11 32 Swarf collecting magnet in main
casing (arrowed)

washer halves (photos).

3 Shde 2nd gear from the front of the mainshaft and remove the 2nd
gear synchroniser ring (photos).

4 Mark the 1st/2nd synchroniser unit hub and sleeve in relation to
each other and note the location of the selector fork groove, then slide
the sleeve forward from the hub and remove the sliding keys and
springs. Note that the synchroniser hub cannot be removed from the
mainshaft (photos).

5 Using a suitable puller, pull the speedometer drivegear off the rear
of the mainshaft (photo).

6 Remove the 5th gear synchroniser unit and 5th gear from the
mainshaft.

7 Extract the circlip retaining the mainshaft bearing, then support the
intermediate housing on blocks of wood and drive the mainshaft
through the bearing with a soft-faced mallet (phota).

8 Remove the oil scoop ning, 1st gear, and 1st gear synchroniser ring
(photo).



12.1A Extracting 3rd/41h synchro circlip 12.1B Removing 3rd/dth synchio and 12.1C Removing 3rd gear
baulk ring

12.3B 2nd gear baulk ring 12.4A 1s1/2nd synchro sleeve with reverse
gear

12.5 Removing speedometer drivegear 12.7 Extractung mainshaft bearing circlip 12.8 Ol scoop ring on mainshaft
(arrowed)
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Circlips

Circlips

Ball-bearing

Input shaft

Needle roller bearing
Synchro baulk rings
Synchro springs
3rd/4th synchro unit
3rd gear

Fig. 6.20 Five-speed gearbox internal components (Secs 11 to 15)

10 Thrust washers

11 2nd gear

12 Mainshalt and 1st/2nd

synchro hub
13 1st gear

14 Oil scoop rings
15 5th gear (mainshalt)
16 5th gear synchro unit

17 5th gear synchro-hub
18 Speedometer drivegear

19 Spacers
20 Needle rollers
21 Layshalt gear
22 Roller bearing
23 Spacer

5th gear (layshaft)
Washer

Nut

Layshaft

Reverse idler gear
Bush

Idler gear shaft
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9 If necessary extract the circlip and drive the ball-bearing from the

intermediate housing using a metal tube (photo). Also the synchro-

niser units may be dismantled, but first mark the hub and sleeve in
relation to each other. Slide the sleeve from the hub and remove the
sliding keys and springs,

10 Clean all the components in paralfin, wipe dry and examine them

for wear and damage. Obtain new components as necessary. During

reassembly lubricate the components with gearbox oil and where new
parts are being fitted lightly grease contaclt surfaces.

11 Commence reassembly by assembling the synchroniser units. Slide

the sleeves on the hube in their previously noted positions, then insert

the shiding keys and fit the springs as shown in Fig. 6.22.

12 Support the intermediate housing then, using a metal ube on the

outer track, drive in the new bearing and fit the circlip.

13 Fit the spring 1o the rear of the 1st/2nd synchroniser hub followed

by the 1st gear synchroniser ring (photo)

14 Slide the 1st gear and oil scoop ring (with the oil groove towards

1st gear) onto the mainshaft.

15 Using a metal tube on the mamshaft beaning ner track, drive the

miermediate housing onto the mammshaft and fit the circhp. Make sure

hat the large circlip 1s towards the rear of the mainshaft.

16 Locate 5th gear and the 5th gear synchroniser with circlip loose on
¢ mainshaft. Tap the speedometer drivegear ightly onto its shoulder
its final position will be determined later (photo)

17 Futhe 1s51/2nd synchroniser sleeve 1o the hub in its previously

noted position with the selector groove facing forward, then insert the

sliding keys and fit the springs as shown in Fig 6.22

18 Fit the 2nd gear synchroniser ring 1o the 1st/2nd synchroniser uni

with the sliding keys located in the slots.

19 Shde 2nd gear onto the front of the mainshalt and retain with the

thrust washer halves and outer ring (photo).

12.13 1st/2nd synchro spring

Fig. 6.21 Exploded view of synchroniser unit (Sec 12)

1 Shdug keys 3 Hub
2 Sprng d

Sleeve

12.16 Locating the speedometer drivegear
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1219 2ndl gear and thrust washer half, showing tab locating hole
(arrowaed)

20 Slide 3id gear onto the front of the mainshaft, then locate the
synchromiser nng on the gear cone.

21 Locate the 3rd/41h synchroniser unit on the mainshaft splines with
the long side of the hub facing the front (photo). Tap the unit fully
home using a metal tube, then fit the circlip. Make sure that the slots in
the 3rd gear synchroniser ring are aligned with the sliding keys as the
synchroniser unit is being fitted.

13 Input shaft (5-speed) - dismantling and reassembly

Refer 1o Section 6

14 Gearbox (5-speed) - examination and renovation

Refer 1o Section 8 but note the following points:

(a) There are five synchro rings

(h) The layshaft has no thrust washers

() There are two ball-bearings and one rofler bearing

() When renewing the needle roller bearings in the layshall, use
rollers 25 75 mm (1.014 in) long. If the original rollers were
33 mm (1.299 in) long. two extra spacers will be required
(Fig. 6.23)

15 Gearbox (5-speed) - reassembly

1 Locate the magnetic disc in the bottom of the main casing.
2 Fit the reverse relay lever onto the pivot and retain with the circlip.
Fit the guide to the lever.
3 Position the reverse idler gear in the main casing with the long
shoulder facing the rear and engaged with the relay lever. Slide in the
wdler shaft and tap fully home with a soft-faced mallet.
4 Smear grease inside the end of the layshaft gear cluster then fit the
spacers and needle roller bearings — there are 21 needle rollers. If
additional spacers are being used, place them behind the needle rollers
(Fig. 6.23). Make sure that there is sufficient grease to hold the needle
rollers in position while the layshaft is fitted. Due to the high levels of
lorque transmitted through the above transmissions, it is important that
all the needle rollers of a countershaft needle roller bearing have
exactly the same diameter. If the needle rollers in a bearing have
different diameters, this will cause uneven load distribution which can
result in premature wear. If it is necessary to renew the countershaft
needle rollers, make sure that the rollers used for any one location all
yme from the same pack. If more than one pack is purchased, do not
mix the needle rollers from separate packs.
5 lnsert the layshaft in the gear cluster until the front of the shaft is
flush with the front gear on the cluster.

12 21 3rd/4th synchro unit

Fig. 6.23 Layshaft needle roller bearing (Sec 14)

A Layshalt C  Spacers D Needle rollers

6 Locate the layshalt and gear cluster in the boltom of the main
casing.

7 Position i new gasket on the main casing. then ht the mainshaft
and intermediate housing, and temporanly secure with two bolts.

8 Fit the input shaft needle roller bearng to the end of the mainshaft

or in the centre of the input shaft (photo).

—

i
1
15.8 Input shaft needle roller bearing
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9 Fitthe 4th gear synchroniser ring to the 3rd/4th synchroniser umit
with the cut-outs over the sliding keys, then fit the input shaft
assembly and tap the bearing fully into the casing up 1o the retaining
circlip (photo).

10 Invert the gearbox so that the layshaft gear cluster meshes with the
input shaft and mainshaft gears.

11 Using a soft metal dnft, drive the layshaft into the main casing until
flush at the front face - the flat on the rear end of the layshalt must be
horizontal (photn).

12 Using a metal tube, tap the layshaft gear cluster bearng mnto the
intermediate housing and secure with the circlip (photo).

13 Fit the spacer ring then, using a metal tube tap 5th gear anto the
splines of the layshaft gear cluster.

14 Fit the thrust washer and retaining nut. Select 3rd gear and enther
Tst or 2nd gear by pushing the respective synchroniser sleeve. While
an assistant holds the gearbox stationary, tighten the nut 1o the
specified torque, then lock it by peening the collar on the nut into the
slot in the gear cluster (photos).

15.9 Futing input shaft

/l *‘\‘i—.\\‘j‘l”!r
AN e 7.
NP

15.16B Fitung 5th gear synchro to
mainshaft

15.11 Layshalt correctly located before
installation

156.16C 5th gear baulk ring and hub

15 Select neutral, then slide 5th gear into mesh with the driving gear.
16 Shde the 5ih gear synchroniser unit complete with spacer onto Sth
gear. Then, using a metal tube, drive the dog hub and 5th synchroniser
rng onto the mainshaft splines while guiding the synchroniser ring
onto the sliding keys. Fit the circlip (photos).

17 Tap the speedometer drivegear into its correct position on the
mainshaft - the distance between the gear and the 5th gear dog hub
circhip should be 123.0 to 124.0 mm (4 843 10 4 882 in) (photo).

18 Locate the 5ih gear selector fork in its synchroniser sleeve and
locate the interlock sleeve in the groove (short shoulder to front), then
msert the selector shaft through the sleeve and selector fork into the
main casing (photo).

19 Locate the 1st/2nd and 3rd/4th selector forks in their respective
synchroniser sleeves, position the selector hoss and locking plate, and
insert the selector shaft through the components into the front of the
main casing. The roll pin hole in the selector hoss must be towards the
front

20 It removed, refit the selector shalt centrahsing spring and 5th gear

15.16D 5th gear hub circhp
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15,17 Measurning circhp-to-speedometer
drivegear dimension

15.23 Speedometer drivegear cover

locking control by inserting the pin and plug

21 Align the holes, then drive the roll pin into the selector boss and

selector shaft (photo)

22 Insert the selector locking pin and spring, apply sealer to the plug

‘hreads, then insert and tughten the plug using an Allen key.

-3 Fit the speedometer drivegear to the rear extension housing. Apply

a little sealant to the cover then press it into the housing (photo)

Remove the temporanly fitted bolts from the intermediate housing,

en select 4th gear

25 Stick a new gasket to the extension housing with grease, and fit the

housing to the intermediate housing Take care not to damage the rear

oil seal, and make sure that the selector shalt centralising spring

locates on the pin (photo).

26 Insert the bolts and tighten them to the specified torque in diagonal

sequence. Before inserting the three bolts which go right through the

main casing, apply sealant to their threads.

27 Select reverse gear and locate the conneclor on the rear of the

selector rod. Support the rod with a piece of wood, then drive in the

roll pin. Select neutral.

28 Press the rear cover into the extension housing

29 Check that the 5th gear interlock sleeve is correctly aligned, then

insert the 5th gear locking pin and spring.

30 Apply some sealant to the 5th gear locking plate, locate it on the

extension housing, and insert and tighten the bolts to the specified

lorque.

31 Fit the gearbox top cover, together with a new gasket, and tighten

the bolts to the specified torque in diagonal sequence.

32 Fit the clutch release bearing guide sleeve (oil slot downwards),

together with a new gasket, and tighten the bolts to the specified

torque in diagonal sequence. Where necessary apply sealant to the bolt

threads.

33 Fit the clutch bellhousing to the front of the gearbox, together with
new gasket. Apply sealant 1o the bolt threads, then insert the bolts

«nd tighten them to the specified torque in diagonal sequence.

34 Insert and ughten the reversing light switch in the extension

housing.

16518 Selector shaft assembled

(@

15 25 Selector shaft spring pin (arrowed)

35 Fit the clutch release beanng and arm wath reference to Chapter 5.

16 Gearbox (5-speed) - disengagement of 5th gear

1 It is possible for vehicles bult before November 1983 to have a
problem with 5th gear jumping out of engagement during normal
driving.

2 This trouble can be rectlied by substituting modiied 5th gear
components 1o include the hub, vaulk nngs and selector fork.

3 Remove the gearbox as described in Section 3. This will necessitate
removing the gear lever and turret cover which is held in position by
Torx type screws

4  Remove the clutch release bearing and lever from the bellhousing.
5 Unbolt and remove the top cover.

6 Carry out the operations described in paragraphs 8 to 17 of Section
1

7 Mark the exact position of the speedometer wormdrive on the
mainshaft and then draw it off using a puller.

8 Extract the circlip and remove the 5th speed synchro unit from the
mainshaft,

9 Dismantle the synchro and reassemble using the new parts, When
fitting the baulk rings. make sure that their bevelled side is towards the
rear of the gearbox.

10 Carry out the operations described in paragraphs 16 to 22 and 25
to 27 in Section 15.

11 Insert the 5th gear locking pin and spring to the extension housing.
12 Smear the 5th gear locking plate with sealant and locate it with
nuts hand tight.

13 Adjust the gearchange mechanism by pressing the gear lever fully
to the right while in the neutral mode and then tighten the locking plate
nuts 1o a torque of 25 Nm (18 Ibf ft).

14 Fit the top cover and gasket and the clutch release components.
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17 Fault diagnosis - manual gearbox

Symptom

Reason(s)

Weak or ineffective synchromesh
Jumps out of gear

Excessive noise

Excessive difficulty in engaging gear

PART 2: AUTOMATIC TRANSMISSION

18 General description

The automatic tansnission takes the place of the cluteh and
gearbox, which are, of course, mounted behind the engine.

The unit has a large aluminum content which helps to reduce its
overall weight and it 1s of compact dimensions. An ol cooler s hitted as

Synchronising cones worn, sphit or damaged
Baulk ring synchromesh dogs worn, or damaged

Broken gearchange fork rod spring
Selector fork rod groove badly worn

Incorrect grade of oil in gearhox or ol level 100 low

Bush or needle roller bearings worn or damaged

Gear teeth excessively worn or damaged

Laygear thrust washers worn allowing excessive endplay (four-speed

only)

Clutch cable adjustment incorrect

standard and ensures cooler operation of the transnission under trailer
towing and similar conditions. A vacuum connection to the miet
manifold prowides smoother and more consistent downsiifts under
load than i1s the case with units not incorporating this lacility

The system comprises two main components.

() A three element hydrokinetic torque  converter coupling
capable of torque multiplication at an ifinitely varable ratio

(h) A torque/speed responsive and hydraulically operated epi-
cyclic gearbox comprising planetary gearsets providing three
forward ratios and one reverse ratio

r

Governor assembly 6
Governor hub 7
One-way clutch 8
Rear brake band 9
Forward clutch

R

Top/reverse clutch
Front brake band
Torque converter
Hydraulic pump

Fig. 6.24 Cutaway view of the automatic transmission (Sec 18)

10 Front servo
11 Valve body
12 Vacuum diaphragm
13 Rear servo
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When towing a vehicle with automatic transmission it is important
to observe the precautions given in the Jacking and Towing® section
at the front of the manual,

Due to the complexity of the automatic transmission unit, If
performance 1s not up to standard, or overhaul is necessary, it is
imperative that this be left to the local main agents who will have the
special equipment for fault diagnosis and rectification.

The content of the following sections is therefore confined to
supplying general information and any service information and
instruction that can be used by the owner.

19 Routine maintenane

At the intervals specilied in the Routine Maintenance section in the
front of the manual carry out the following procedure

Lubricate selector linkage
1 Apply the handbrake then jack up the front of the car and suppont
,n axle stands
2 Ol the inkages at each end of the gearshiflt rod on the left-hand
de of the transnussion
Lower the car 1o the ground.

Check transmission fluid level Fig. 6.25 Checking the automatic transmission fluid level
4 Bring the engine and transmission 1o nommal operating temperature (Sec 19)

and park the vehicle on level ground

5 With the engine idhing, move the transmussion selector lever

through all positions three times, then engage "P™ and wait for at least

one minute.

6 With the engine sull idling, withdraw the transnussion dipstick.

Wipe it clean, reinsert it, withdraw it for the second tme and read off

the level. O
7 Two types of automatic transmission fluid are availlable (sce
Specifications for type numbers) and it is important that they are not

mixed. The colour of the dipstick for fluid level checking denotes ((’E‘;‘
which fluid type to use. i

8 Il a wansnussion requiring later type fluid is fited to a torque

converter previously used with earhier type fluid, or vice versa, the ”/
components should be flushed to avoid mixing of the two lluids %

Consult your Ford dealer if this condition anses
9 If necessary top-up with the specilied oil, through the dipstick
tube, to the MAX mark. The quantity required to raise the level from
MIN to MAX is approximately 0.3 hre (05 pint)

e
/

Adjust front brake band

7 Apply the handbrake then jack up the front of the car and support
axle stands,

11 Disconnect the downshift cable at the transmission.

12 Slacken the brake band adjuster screw locknut and unscrew the

adjuster screw a few turns. Fig. 6.26 Frant brake band adjustment (Sec 19)
13 Tighten the adjuster screw to 14 Nm (10 Ibf ft) using a suntable A Adjuster screw C Downsiuft lever
torque wrench. From this position slacken the adjuster screw by 8 Locknut D Downshift cable

exactly 1Y/2 turns (pre-1983 models) or 2 turns (1983 and later

model), then tighten the locknut without disturbing the position of the

adjuster screw /
14 Reconnect the downshift cable and lower the car to the ground.

=

20 Automatic transmission - removal and refitting

1 If possible, raise the car on a hoist or place it over an inspection pit.

D

=~
\

Alternatively, it will be necessary to jack up the car to obtain the “.

maximum possible amount of working room underneath. ""-.

2 Place a large drain pan beneath the transmission sump (oil pan) ~

then, working from the rear, loosen the attaching bolts and allow the -...'

fluid to drain. Remove all the bolts except the two front ones to drain as &%

much fluid as possible, then temporarily refit two bolts at the rear 10 Q

hold it in place. '----..v

3 Remove the starter motor as described in Chapter 12, .,._‘_
Where applicable, remove the access cover and adaptor plate bolts, 1 A
ate the engine untl the torque converter drain plug is visible, then '

unscrew the plug and drain the fluid into a suitable container. Refit and Fig. 6.27 Torque converter to driveplate bolt - arrowed

tighten the plug. (Sec 20)
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5 Unscrew and remove the torque converter-to-driveplate bolls

through the starter motor opening, turning the engine as necessary 10

position the bolts in the opening.

6 Remove the propeller shaft, referring to Chapter 7 as necessary.
Place a polythene bag over the end of the transmission to prevent dirt

from entering.

7 Detach the speedometer cable from the extension housing.

8 Disconnect the shift rod at the transmission manual lever, and the

downshift cable at the transmission downshift lever. If necessary, the

shift rod may be completely removed by disconnecting it from the

selector lever.

9 Disconnect the downshift outer cable from the support bracket.
10 Disconnect the starter inhibitor (neutral start) switch leads.

11 Disconnect the vacuum lines from the vacuum unit.

12 Position a trolley jack beneath the transmission and raise it to just

take the transmission weight.

13 Remove the engine rear support to crossmember nut and the

tansnussion extension housing crossmember.

14 Disconnect both exhaust pipes at the manifolds (Chapter 3) and

support them away from the transnussion,

5 Lower the transmission and also support the front end of the

engine

16 Disconnect the ol cooler hines at the transmission and plug them to
revent dirt from entering.

17 Remove  all the converter housing-to-engine bolts, and  the

transnussion filler tube.

Fig. 6.29 Downshift cable locknut A, transmission lever B
and starter inhibitor switch C (Sec 20)

R i e e
_

Fig. 6.31 Oil cooler pipes (Sec 20)

Fig. 6.28 Connecting clips A and shift rod B (Sec 20)

Fig. 6.30 Vacuum line connection to the vacuum unit -
arrowed (Sec 20)

Fig. 6.32 Oil filler tube — arrowed (Sec 20)
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—_—

18 Carefully move the transmission rearwards and downwards, and
away from the car. Make sure that the torque converter remains fully in
the transmission.

19 Refitting is the reverse of removal but ensure that the torque
converter drain plug is in line with the hole in the driveplate. To check
that the torque converter is positively engaged, measure the distance A
petween the converter housing to engine mating face and the end of
the stub shaft. This should be at least 10 mm (0.4 in) (Fig. 6.33).
Adjust the selector cable and inhibitor switch as described later in this
Chapter. Refill the transmission unit with the specified flid before
starting the engine and check the level as described in Section 19.

21 Selector mechanism - removal, overhaul and refitting

—

1 Apply the handbrake then jack up the front of the car and support

on axle stands.

2 Inside the car, prise off the selector lever escutcheon, and withdraw

the illumination mounting from the selector lever.

- Beneath the car, remove the spnng chp and detach the selector rod
2 the selector lever.

Fig. 6.33 Checking torque converter engagement with
transmission oil pump (Sec 20)

A = At least 100 mm (0.4 in) B Drain plug

Fig. 6.34 Selector mechanism (Secs 21 and 22)

A Selector paw! C  Pushbutton
B Selector cable D Handle

E  Connecting clip
F  Shift rod
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4 If required, remove the spring clip and detach the selector rod from
the transmission selector lever,

5 Remove the four bolts retaining the selector lever housing to the
transmission tunnel and remove the housing.

6 Remove the rubber plug from the side of the selector lever housing,
unscrew the nut and press the lower lever out of the housing.

7 Unscrew the locknut on the inhibitor cable and withdraw the pawl,
spring and guide bush,

8 Remove the Allen screw from the T-handle and remove the handle,
Remove the push button and spring.

9 Using a pin punch, drive out the retaining pin and remove the
inhibitor mechanism and inhibitor cable.

10 Refiting is a reversal of the above procedure, noting that the
T-handle Allen screw is inserted from the front, so that the pushbutton
15 nearest the driver.

11 Adjust the mechanism as described in Section 22,

22 Selector mechanism - adjustment
Fig. 6.35 Removing the inhibitor cable (Sec 21)

1 Apply the handbrake then jack up the front of the car and support

on axle stands. A Straight pin D Operating cable

B Segment E  Roller assembly
C  Guide piece

[~y

b B
L r;ﬂz—r_\(_ﬂ

Fig. 6.36 Selector mechanism adjustment (Sec 22)

X Locknut
Y =011to02mm (0004 to 0.008 in)
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2 Select position ‘D’ then prise off the selector lever escutcheon and,
from under the car, remove the plug in the side of the selector housing.
3 Adjust the inhibitor cable locknut X to give a dimension of 0.1 to
0.2 mm (0.004 to 0.008 in) (Fig. 6.36).

4 Refit the plug and escutcheon.

5 With the transmission shift lever and the manual selector lever in
‘D', adjust the selector rod link until it can be reconnected without

strain.

23 Downshift cable - removal, refitting and adjustment

1 Support the front of the car on axle stands. Remove the split pin
and disconnect the cable from the carburettor linkage.

2 Slacken the adjusting nut from the upper mounting bracket, pull
back the outer sheath and unhook the cable from the slot.

3 Unscrew the nut at the transmission mounting bracket and unhook
the outer sheath.

4 Unhook the inner cable from the tansnussion lever

& Refiung s a reversal of the above, but the inner nut at the upper
v should be screwed on complately, and the outer nut only a few
trns.

6 spress the accelerator pedal fully, and check that the throutle plate
is luay Open

7 Using a screwdnver, lever the downshift cable lever upwards,
pulling the inner cable fully upwards

8 Turn the adjusting nut to lengthen or shorten the cable to give a
clearance of 0.5 to 1.3 mm (0.02 to 0.05 in) between the downshift
lever and the accelerator shaft (Fig. 6.37). Tighten the locknut.

24 Starter inhibitor/reverse lamp switch - removal and
refitting

1 Pull the cable connector off the switch.

2 Unscrew the starter inhibitor switch and remove the O-ring.

3 To refit the switch, fit a new O-ring and screw the switch into the
housing finger-tight. Tighten the switch to the torque wrench setting
given in the Specifications. It is important that this torque is not
exceeded,

4 Refit the cable plug connector to the switch.

5 Check that the engine will start only with the lever in the 'Pand 'N’
positions and in no other position,

6 Turn on the ignition without starting the engine. Check that the
rsing light comes on in the 'R’ position, but not in any other.

25  _tension housing oil seal - renewal

1 Remove the propeller shaft, as descnbed in Chapter 7.

2 Jack the rear of the car to minmuse the loss of ol from the
transmission, then carefully prise out the ol seal, being careful not to
damage the machined recess into which the seal fits,

3 Ensure that the recess is clean and undamaged, then press in a new
seal with the lip of the seal inwards. Tap the seal home fully with a tube
of suitable diameter, or with a hammer and a block of wood, being
careful that the seal is inserted squarely.

4 Refit the propeller shaft, lower the car to the ground and then check
the level of the transmission fluid as described in Section 19,

Fig. 6.37 Adjusting the downshift cable (Sec 23)

Depress throttle fully (broken arrow). Pivot the downshift lever
away from the accelerator shaft and adjust the clearance at the
adjusting nut (solid arrow)

Fig. 6.38 Inhibitor switch renewal (Sec 24)
C O-ring

A Wiring connector
B Inhibitor switch

26 Fault diagnosis - automatic transmission

Fault in these units are most commonly the result of low fluid level,
incorrect adjustment of the selector linkage or downshift cable, or a
faulty inhibitor switch. If the problem still exists after these points have
been checked, it will be necessary to take the car to a dealer with
equipment to diagnose internal faults.
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Specifications

Torque wrench settings
Centie beanng SR LN B N
Propeller shalt to rear axle flange

1 General description

Dove s tansmitted from the gearbox to the rear axle by means of a
finely balanced two- piece tubular propeller shaft. The umivensal jomt at
the front of the shaft mcormporates o sphned yoke which s a shding Tn
on the gearbox mamshaft. A further vimiversal joint at the rear of the
shaft incorporates a flanged yoke which s bolted to the rear axle dnve
Mlange

The ront and rear shaflts are connected via a constant velocity jomnt,
and a centre bearning located on the rear of the front shaft supports the
assembly on the underbody

Two-picce tubular, with two Hardy-Spicer type universal joints and
one constant velocity (CV) centre joint, centre suppoil beanng

Nm Ibf ft
18 to 23 131w 17
60 10 65 a4 10 48

The prapeller shaft aiversal joints cannot be renewed  without
spectal equipment because the joint spiders are staked into the yokes
n i position determined dunng electromic balancing. When joint wear
15 detected (see Section 4), either a new popeller shaft should be
obtamed, or the complete propeller shaft should be passed to a suitably
coupped engineenng workshop for repair

2 Propeller shaft — removal and refitting

1 Chock both front wheels then jack up the rear of the cor and

r

Fig. 7.1 Two-piece propeller shaft showing tubular section (Sec 1)

N
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support on axle stands positioned on the underbody mam channels
2 Mark the propeller shalt and rear axle dove flanges m relation to
each other (photo)
2 Unscrew the four flange bolts while holding the shaft with a metal
bar inserted through the universal jomt or by applying the handlake
4  Unscrew the cente heanng mounting bolts (photo). but note the
location ol any shims fitted  between the beanng backat o
underbady  The shims must be refited in ther onginal locations to
maintam the conect shaft abgnment
5 Place o contamer beneathy the rear of the geabox 1o cateh any ol
which may liak as the propeller shaft s removed
6 Push the shaft forward shghtly to separate the two Hanges ot the
rear, then lower the end of the shaft and pull irearwards 1o disengage
it from the gearhox mamshalt sphines {photo)
7 Refnung the propeller shaft s o reversal of the above pro b
Ensure that the mating marks scratched on the propeller shaft and rea
axle flanges hne up, and that any shims at the centoe beanng aie
relitted To ensare the conect posiionmg of the centie beanng i
constant velocy jomt, fust bt the centee beanng bolts finger tighit then
s ahten thee rear Thange balts 1o the spectlied torgue WIth thee tear s
nging frevly pull the front shadtand centoe beanng Torveard untl thae
constant velocily jomt s felt 1o bear agamst the e ol the centre
wing. Wathe thee front shalt held o this position tghten the centre
pearing holis 1o the specailied torgue, making suee that the heanng
housimg s at 907 1o the shalt andd the beanng support iuhbier s not

2.6 Withdrawing the propeller shalt from the gearbox matnshaft
splines

distorted Finally check and if necessry 1op up the gearbox ail level

3 Centre bearing - renewal

1 Remove the propeller shalt as decnbed in Secuon 2

2 Mark the constant velocity jomt housimg and the flange on the front
shaft in relation 1o each other Also mark the front shaft m relation to
the flange

3 Unscrew the constant velocity ot housmg holts and sepoate the
frant and rear shalts (photo)

4 Unscrow the centie bolt, remowe the washer, and withdow the
flange from the sphnes on the fiont shalt

5 Remove the dust excluder, followed by the centie heanng housimg
with its rubsber msubaor Note that the recess on the housimg faces the
front of the shafi

G Using a two legaed puller, o sitabile levers, withdrave the bheaning
followed by the mner dost exclude

7 Prse open the metal tabs and camove the wbber insalator fron thee
housing

& Clean the components then Gt the new rubber nsulator o the
housing 50 that the boss 15 uppermost Bend the metal tabs down to
secure the insulitor

9 Refuit the mner dust excluder

e

N
A T
3.3 The constant velocity joint housing bolts
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Fig. 7.2 Centre bearing and CV joint components (Sec 3)

1 Front shaft 5 Housing

2 Inner dust excluder 6 Outer dust excluder
3  Centre bearing 7 Ahgnment shim

4 Rubber insulator 8 Bolt

9 Flange 13 Spring cap
10 Centre bolt 14 Bolt

11 Cuclips

12 CV jount assembly

Fig. 7.3 The recess (arrowed) in the centre bearing housing
must face forward (Sec 3)

10 To refit the bearing, first fill the space between the bearing and dust
excluders with a general purpose grease. Select a piece of piping or
tubing that is just a fraction smaller in diameter than the bearing, place
the splined part of the shaft upright in a vice, position the bearing on
the shaft and, using a soft hammer on the end of the piece of tubing,
drive the bearing firmly and squarely onto the shaft.

11 Slide the centre bearing housing and rubber insulator over the
bearing, making sure that the previously noted recess faces the front of
the shaft. Refit the outer dust excluder.

12 Locate the flange on the splines of the front shaft, making sure that
the previously made marks are aligned. Refit the centre bolt and
washer and tighten the bolt.

13 Assemble the two shafts together with the previously made marks
aligned, then refit and tighten the constant velocity joint housing bolts
14 Refit the propeller shaft with reference to Section 2.

4 Universal joints — inspection

Wear in the needle roller bearings is characterised by vibration in
the transmission, ‘clonks’ on taking up the drive, and in extreme cases
of lack of lubrication, metallic squeaking, and ultimately grating and
shrieking sounds as the bearings break up

Fig. 7.4 Using a puller to withdraw the centre bearing
(Sec 3)

Fig. 7.5 Bending the metal tabs to secure the insulator
(Sec 3)
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2 It is easy to check if the needle roller bearings are worn with the
propeller shaft in position, by trying to turn the shaft with one hand,
the other holding the rear axle flange when the rear universal is being
checked, and the front yoke when the front universal is being checked.

Any movement between the propeller shaft and the front and the rear
yokes is indicative of considerable wear. |f worn, a new propeller shaft
must be obtained, or the existing shaft overhauled by a suitably
equipped engineering workshop.

§ Fault diagnosis - propeller shaft

Symptom

Reason(s)

Vibration

Knock or ‘clunk’ when taking up drive

Excessive ‘rumble’ increasing with roadspeed

Worn universal joints or centre bearing
Propeller shaft out of balance
Deteriorated rubber insulator on centre bearing

Worn universal joints
Loose constant velocity or rear drve flange bolts

Worn centre bearing
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Specifications
General
Axle designation .o D (Sabsbury)
Type ... Hypoid, semi-floating, integral differential, limited-slip differential on
2.8 Special
Rato ... . R 3091
"ubncant cnnacuv = 1.1 Iitre (1.9 pint)
abricant type ... .. SAE 90

Differential side gear cndllu.n
Pinion turning torque (seting) ...
Crownwheel and pinion backlash ..
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Crownwheel .............
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Drive pinion nut ................ AT
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Propeller shaft to rear nxle drive ilnnge il

1 General description

The rear axle 1s of the hypoid semi-floatung type and is located by
semi-elliptic road springs, in conjunction with a stabiliser bar.

The differential is integral with the axle housing and the rear axle
must be removed to carry out any repairs to the differential which may
become necessary.

, The drive pinion runs in two tapered roller bearings, which are
weloaded by a spacer. Early axles have a fixed length spacer and later
ones a collapsible spacer (Figs. 8.1 and 8 2). Both types of spacer are
interchangeable, but care must be taken to ensure that the appropriate
method of determining drive pinion bearnng preload is used

The correct depth of mesh of the pinion in the crownwheel is

015 mm (0.006 n)
251027 Nm (1810 2.0 Ibf ft)
0.10 10 0.20 mm (0 004 10 0.008 in)

Nm Ibf ft

60 1o G8 44 10 50
3510 45 26 1o 33
80 10 87 59 1o 64
27 10 31 20 10 23
10010 120 74 10 89
25 10 36 18 10 27
40 10 50 30 to 37
60 to 65 44 to 48

obtained by the use of selected shims inserted between the pinion and
rear tapered roller bearing.

The crownwheel is bolted to the differential case, which is mounted
on two tapered roller bearings. These bearings are preloaded by
selective-fit shims, positioned on either side of the differential housing
The differential assembly is of the two pinion type.

2.8 Special models are fitted with a limited-slip differential,

The axleshafts are sphined to the differential side gears and
supported at the outer ends by ball-bearings. Oil seals are fitted at each
end of the axle housing.

Overhauling the rear axle requires a variety of special tools and it is
not recommended that any attempt should be made to do this unless
these tools are at hand.
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Fig. 8.1 Cross-section of early rear axle (Sec 1)

A Fixed length spacer € Diulferental shims
B Pinion shim

2 Routine maintenance

At the intervals specified in the Routine Maimntenance section in the
front of the manual carry out the following procedure,

Check rear axle oil level

1 Jack up the rear of the cor and support on axle stonds. To ensue

that the car is level also jack up the front of the car. Alternatively,
osition the car over an inspection pit or on ramps

2 Using a suitable square key, unscrew the filler plug from the
" fi-hand side of the differential housing.

Using a finger or a piece of bent metal rod, check that the ol is level
with the bottom of the filler plug hole or @ maximum of 10.0 mm (0.39
in) below the hole
4 If necessary top up with the corect grade of ol as given n
‘Recommended lubricants and fluds” Do not overhill the rear axle.
otherwise the oil will overheat and be lost through the breather vent
5 Refit and tighten the filler plug then lower the car to the ground

3 Rear axle - removal and refitting

1 Jack up the rear of the car and support with axle stands or blocks

positioned beneath the side-members. Chock the front wheels and

remove the rear wheels.

2 Mark the propeller shaft and rear axle drive flanges in relation to

gach other.

3 Unscrew the four flange bolts while holding the shaft with a metal

bar inserted through the universal joint. or by applying the handbrake

Lower the rear of the propeller shaft,

4 Disconnect the handbrake cable and, where applicable, the

ransverse rod from the rear axle with reference to Chapter 9.

5 Clamp the flexible brake hose to the rear axle then unscrew the nuts

and disconnect it from the rigid brake pipe and axle bracket. If a hose

clamp is not available, tighten a piece of polythene sheet beneath the
aster cylinder cap to reduce any fluid loss and also plug the

disconnected hose

6 Jack up the rear axle a few inches then unscrew and remove the

shock absorber lower mounting bolts. Prise the shock absorbers from

the brackets on the rear axle.

COLLAPSIBLE
SPACER

Tﬁ]:]rl-”

ORIVE
PINION
SHIM

LoE IRl ML Ag
SHIAG

Fig. 8.2 Cross-section of later rear axle (Sec 1)

Fig. 8.3 Removing the rear axle filler plug (Sec 2)

Fig. 8.4 Flexible brake hose connection to the rear axle -

arrowed (Sec 3)
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Fig. 8.5 Disconnecting the rear stabiliser bar (Sec 3)

7 Using gnps (Fig 85) pull the stabiliser bar 1o the rear while

unscrewing the mounting bolts from the rear axle. Remove the clamps

8 With the rear axle suitably supported, unscrew the nuts from the

bottom of the U-bolts and remove the lower spring plates and

nsulators.

9  With the help of an assistant, lift the rear axle over the rear springs

and withdraw it from under the car.

10 To refit the rear axle, first check that the upper insulators and

brackets are correctly located on the springs.

11 With the help of an assistant, hft the rear axle into position on the

er SPIngs.

12 Connect the propeller shaft to the drive flange with the previously

made marks alhigned, and loosely fit the four bolts, together with new

lockwashers

13 Locate the msulators and lower spring plates on the springs then iy

thee U-haolts, together with new self-locking nuts. Tighten the nuts

progressively 1o the specilied torque.

14 Locate the clamps on the stabihiser bar mounting rubbers then pull
: bar into position with the grips and fit the mounting bolts. Tighten

ar holts to the specified torque.

** Jack up the rear axle as necessary and push the shock absorbers
» thear brackets. Insert the mounting bolts and tughten the nuts.

16 Refit the flexible brake hose and tighten the nuts

17 Remove the hose clamp or polythene sheet then bleed the brakes

as descnbed in Chapter 9

18 Refinthe handbrake cable and, where apphcable, the transverse rodl

to the rear axle with reference to Chapter 9.

19 Tighten the dnve flange-to-propeller shaft bolts to the specified

lorque.

20 Refit the rear wheels and lower the car to the ground.

21 Check the rear axle oil level and top up if necessary

4 Axleshaft - removal and refitting

1 Chock the front wheels then jack up the rear of the car and support

with axle stands. Remove the rear wheel

2 Release the handbrake and remove the brake drum.

3 Using a socket through the special holes in the drive flange,

unscrew the bolts securing the backplate and bearing retainer to the

axle casing (photo).

4 Withdraw the axleshaft, together with the bearing. If it is tight due

to the outer track seizing in the casing temporarily refit the wheel and

pull on the wheel. If this is unsuccessful, use a slide hammer attached

to the drive flange, or alternatively screw two long bolts through the
ing at diametrically opposite points (Fig. 8.7) and tighten them

ogressively until the bearing is free

5 To refit the axleshaft, first wipe clean the bearing recess in the

casing and apply a little lithium based grease both to the casing and

bearing outer track.

ff r/
l If_,

1L
C@

Fig 8.7 Using long bolts to withdraw the axleshaft (Sec 4)

=




Chapter 8 Rear axle 1356

Fig 8.8 Drilling the bearing retaining ring prior to splitting
with a cold chisel (Sec 5)

6 Insert the axleshaft and engage the splined end of the shaft with
the differential side gear. Tap the shaft with a mallet until the hearing is
fully entered in the casing.

7 Align the backplate and bearing retainer holes with the casing
holes, insert the bolts and tighten them evenly to the specified torque.
8 Refit the brake drum and rear wheel and lower the car to the
ground.

9 Check the rear axle oil level and top up if necessary.

5 Axleshaft bearing — renewal

Note: A special tool 15 required (o remove the bearing from the

axleshalt (see Fig 8.9)

1 Remove the axleshalt as descnbed m Section 4

2 Using an 8 mm (0.311n) dull, make a hole in the beanng retamimng
ng - taking care not to penetrate mto the axleshalt,

3 Support the ring on a vice then sphtit across the hole with a sharp
old chisel. Remove the ning from the shaft

4 Press the bearing off the shaft using a suitable puller or press. The

special Ford tool is shown in Fig 8 9.

5 Remove the bearning retainer

6 Clean the axleshaft, bearng retainer and axle casing

7 Locate the bearing retainer on the axleshafl, followed by the new

bearing with the oil seal facing away from the axleshaft flange.

8 Slide on the new beanng retaning nng and press it fully agaimnst the

bearing inner track using a sutable puller or a length of tube,

9  Refit the axleshaft with reference to Section 4

6 Axle rear cover — removal and refitting

1 Chock the front wheels then jack up the rear of the car and supporl
on axle stands.

2 Clean the rear cover and surrounding area (photo).

3 Remove the handbrake relay lever and secondary cable. or
transverse rod (as applicable) with reference to Chapter 9.

4 Place a suitable container beneath the rear axle to catch the oil as
the rear cover is removed.

5 Undo and remove the ten bolts and spring washers that secure the
rear cover to the final drive housing Lift away the rear cover and its
gasket.

5 Before refitting the rear cover make sure that the mating faces are
free of the old gasket or jointing compound.

7 Fit a new gasket and then the rear cover and secure with the ten
bolts and spring washers. The cover bolts protrude into the final drive
housing so it is important that a suitable oil-resistant sealing

Fig. 8.9 Using the special Ford tool to remove the axleshaft
bearing (Sec 5)

compound 1s smeared onto the threads of each bolt before it s fitted,
8 Tighten the cover secuning bolts to the specified torque wrench
setting.

9 Reconnect the handbrake components with reference to Chapter 9,
10 Relill the rear axle with the correct grade of oil then lower the car to
the ground

6.2 Axle rear cover

7 Pinion oil seal - renewal

1 This operation may be performed with the rear axle in position or on
the bench

2 Undo and remove the two bolts, spring and plain washers that
secure the centre bearing support to the underside of the body (refer to
Chapter 7)

3 With a scriber or file, mark a line across the propeller shaft and rear
axle drive flanges so that they may be refitted together in ther onginal
positions.

4 Undo and remove the four bolts and spring washers securing the
propeller shaft and rear axle drving flanges and carefully lower the
propeller shaft to the floor
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5 Carefully clean the front of the final drnive housing as there will
probably be a considerable amount of dirt and o1l if the seal has been
leaking for 2 while (photo).
6 Remove the wheels and brake drums then using either a spring
balance and a length of cord wrapped round the drnive pinion, or a
torque wrench, check and 1ecord the turning torque of the pinion. On
early models fitted with a fixed length spacer (see Section 1) this
procedure is not necessary, However, unless the final drive has been
completely dismantled previously, there is no way of determining
which spacer is fitted.
7 Using a suitable long-handled tool or large wrench, grip the rear
axle pinion flange and with a socket undo and remove the pinion
flange retaining self-locking nut. This nut must be discarded and a new
one obtained ready for reassembly.
8  Place a comtainer under the front of the final drive housing to catch
any oil that may come out, then using a umiversal puller and suitable
thrust pad pull off the rear axle pinion flange from the drnive pinion
9 Using a screwdriver or small chisel carefully remove the old oil seal
It will probably be necessary to partially destroy 1t Note the corect
wiay round is with the hip facing inwards
10 Before fitting a new seal apply some grease to the nner face
stween the two hips of the seal
11 Apply a lntle jointing compound to the outer face of thie seal
Using a tubular dove ol sutable diameter, carclully dove the ol
A nto the final dove housig unul flush with the casing
13 Relin the rear axle pinton Hange and once agam hold squarely with
the tool or wrench.
14 Screw on a new sell-lockimg nut untl the endlloat s just
eliminated, then tghten the nut a raction at a e winle checking the
pinion turning torque with the sprning balance or torque wrench
Continue tightenmg until the torque equals that recorded i paragraph
G plus a further 0.2 to 0.4 Nm (0.15 10 030 Ibf f1) 10 allow for the
addimonal friction of the new o1l seal. Do not tghten the nut Turther,
otherwise, if a collapsible spacer is fitted, it will be over-compressed
and the assembly will then have to be dismantled 1o it a new spacer
However, if the minimum specified torque wrench setung for the
pinion nut has not been reached, the spacer fitted 1s probably of the
fixed length type and the nut should be tghtened further. While doing
this check that the pimion turming torque does not ncrease.
15 Refit the brake dium and wheels
16 Reconnect the propeller shaft aligning the previously made marks
on the langes, and rehit the bolts with new spang washers. Tighten (o
the specihed torque wrench setting
17 Reft the cenue beanng support secunng bolts, sping and plain
wishers and ghten,
18 Fmally check the ol level i the rear asle and top up if necessary

7 Rear axle - overhaul

Note: Most garages will prefer to renew the complete rear axle as a
tit of ot as worn rather than to dismantle the wmit to renew any
damaged or waorn parts. To do the job correctly requires the use of
special and expensive tools winch the majornty of garages do not have

The pnimary object of these special Lools is to enable the mesh of
the crownwheel to the pinion to be very accurately set and thus ensure
that noise i1s kept to a mummum. If any increase in noise cannot bhe

tolerated (provided that the rear axle s not already noisy due to a

defective part) then itis best 1o purchase an exchange built up rear axle

or a good secondhand umit.

1 Remove the rear axle from the car (Section 3) and thoroughly clean

It

2 Remove the axleshalts (Section 4) and the axle rear cover (Section

G). If necessary remove the brake backplates

3 Working inside the axle casing, undo and remove the four balts that

hold the two U-shaped dilferential beaning caps in the casing

4 With a scriber, mark the relative positions of the two bearing caps

50 that they can be refitted in their ongnal positions. Lift away the two

end caps: there may already be mating numbers shown in Fig. 8.11,

5 Obtain two pieces of 50 mm (2 in) square wood at least 300 mm

(12 in) long and, with a sharp knife, taper the ends along a length of

150 mm (6 in).

6 Place the tapered ends of the wooden levers in the two cut-aways
the differential casing and, using the rear cover face of the final dnve
asing as a fulcrum, carefully lever the differential assembly from the

final drive housing.

5 Frant of final drive housing showing pinion flange and nut

710 s necessary 1o remove the two differential case beanngs these
may be removed next using a universal two-legged puller and suitable
theust pad. Carlully vase each beanng from s location. Recover the
shim packs from belund each beanng noting from wlhich side they
Coalirne:

8 U=sing a scnber, mark the relative positions of the crownwheel and
ditferential housing so that the crownwheel may be fitted in its original
position, unless 1ts 1o be renewed.

9 Undo and remove the eight bolts that secure the crownwheel to the
ditferential housing. Using a soft-faced hammer, tap out the
crownwheel from ats location on the differential housing

10 Using a suttable diameter parallel pin pinch, tap out the pin that
locks the differential pinion gear shaft to the differential housing.
Note: The hale mto which the peg hits 1s shghtly tapered, and the
opposite end may be hghtly peened over and should be cleaned with a
suntabile duoneter doll

11 Usig a soft metal doft, tap out the dhfferential pimon gear shaft.
Lt avavay the dilferental pinion gears, side gears and thrust washers;
taking cane 1o ensure that the thrust washers are left with their relative
[T

12 Molessional hitters at the dealers use a special tool for holding the
pronon dove llange stationary whailst the nut in the centie of the flange
15 unscrewed. Since itis very tght it will requite some force 1o undo it
Thir average owner will not normally have the use of this special ool
50, as an altemative method, clamp the pinion flange in a vice and then
undo the nut Any damage caused to the edge of the Tlange by the vice
should be carefully filed smooth. This nut must not be used again so a
new ane will be required during reassembly

13 Using a universal two-legged puller and suitable thiust pad draw
the puwon diove flange from the end of the pinion shaft

14 The punon shaft may now be removed from the final drive housing.
Carelully inspect the large taper roller bearing behind the pinion gear
and f 1t shows signs of wear or pitting on the rollers or cage the
beanng must be renewed.

15 Using a universal two-legged puller and suitable thrust pad, draw
the beanng lrom the piion shaft

16 The smaller taper roller bearing and oil seal may next be removed
from the final drive housing. pimon drive flange end. To do this use a
soft metal drft with a tapered end or suitable diameter tube and,
working insicde the housing, tap the bearing circumference outwards
so releasing first the oil seal and then the bearing.

17 Agamn using the soft metal drift and working ‘nside the housing,
dnft out the beanng cups. These must not be used with new bearings.
18 The final dove assembly s now dismantled and should be washed
and doed with a clean lint-free rag ready for inspecton. Check all
beanngs for signs of wear or pitting and if evident a new set of bearings
should be obtained

19 Examne the teeth of the crownwheel and pimon or pitting, score
marks, chipping and general wear. If a crownwheel and pinion is
requied, a mated crownwheel and pinion must be fitted and under no



NOO A W~

Fig. 8.10 Exploded view of the rear axle (Sec 8)
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rig. 8.11 Differential casing and bearing cap identification
marks (Sec 8)

Fig. 8.13 Removing the locking pin from the pinion gear
shaft (Sec 8)

“ig. 8.15 Checking the differential side gear endfloat
(Sec 8)

Fig. 8.14 Differential components (Sec 8)

Fig. 8.16 Checking the crownwheel and pinion backlash
(Sec 8)

-/
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circumstances may only one part of the two be renewed. Inspect the
differential pinions and side gears for signs of pitting. score marks,
chipping and general wear. Obtain new gears as necessary. Inspect the
thrust washers for signs of wear or deep scoring. Obtain new thrust
washers as necessary. Once the pinion oil seal has been disturbed it
must be discarded and a new one obtained.
20 When new parts have been obtained as required, reassembly can
begin. First fit the thrust washers to the side gears and place them in
position in the differential housing. The ground side of the thrust
washers must face the side gears.
21 Place the thrust washers behind the differential pinion gears and
mesh these two gears with the side gears through the two apertures in
the differential housing. Make sure they are diametrically opposite lo
each other, Rotate the differential pinion gears through 90° so bringing
them into line with the pinion gear shaft bore in the housing.
22 Insert the pinion gear shaft with the locking pin hole in line with
the pin hole.
23 Using feeler gauges, measure the endfloat of each side gear. If the
specified hgure 15 exceeded, new thrust washers must be obtamed.
“ smantle the assembly agam and fit new thrust washers.

Lock the pimon gear shaft using the pi which should be tapped
fully home using a sutable diameter parallel pin punch. Peen over the

of the pin hole to stop the pin working i1ts way out
2o The crownwheel may next be efitted  Fist heat it for approxi-
mately 10 minutes i boilling water. Wipe the mating faces of the
crownwheel and differential housing and, 1f ongmal parts are being
used, place the crownwhee! into position with the previously made
marks aligned. Refit the eight bolts that secure the crownwheel and
tighten these i a progressive and diagonal manner to the specified
torque.
26 Place the shim packs back n ther onginal itted position on the
differential housing bearing locaton. Using a picce of suitable
diameter tube very carefully fit the differential housing bearings with
the smaller diameter of the taper outwards. The bearing cage must not
in any way be damaged.
27 Place the shims behind the head of the pinion gear and, using a
suitable diameter tube, carefully fit the larger taper roller beanng onto
the pinion shaft. The larger diameter of the bearmg must be next to the
prion head

28 Using suitable diameter tubes, fit the two taper roller bearing
cones into the final drive housing, making sure that they are fitted the
correct way round.

29 Slide the shim and spacer onto the pinion shaft and insert into the
final drive housing.

30 Refit the second and smaller diameter taper roller bearing onto the
end of the pinion shaft and follow this with a new oil seal. Before the
seal is actually fitted, apply some grease to the inner face between the
two lips of the seal.

31 Apply a little jointing compound to the outer face of the seal.

32 Using a tubular drift of suitable diameter, carefully drive the oil seal
into the final drive housing, Make quite sure that it is fitted squarely
and flush with the housing.

33 Refit the drive pinion flange and hold securely in a bench vice. If a
fixed length spacer is fited, fit and tighten the pinion nut to the
specified torque. If a collapsible spacer is fitted, follow the procedure
given in Section 7 paragraph 14, setting the pinion turning torque to
between 2.5 and 2.7 Nm (1.8 to 2.0 Ibf ft) which includes 0.2 to 0.4
Nm (0.15 to 0.30 Ibf ft) for the additional friction of the new oil seal. If
new bearings have been fitted, together with a fixed length spacer,
check that the turning torque is between the limits just stated. If not, a
longer or shorter spacer must be fitted until the setting is correct

34 Fit the bearing cones to the differential housing beanngs and
carefully ease the housing into position in the final drive housing

35 Refit the bearing caps in ther original positions. Smear a little
jointing compound on the threads of each cap securing bolt and fit into
position. When all four bolts have been refitted tighten these up in a
diagonal and progressive manner to the specified torque.

36 I possible, mount a dial indicator gauge so that the probe is resting
on one of the teeth of the crownwheel and determine the backlash
between the crownwheel and pinion. The backlash may be varied by
decreasing the thickness of the shims behind one beanng and
increasing the thickness of shims behind the other, thus moving the
crownwheel into or out of mesh as required. The total thickness of the
shims must not be changed.

37 The best check the do-it-yourself owner can make to ascertam the
correct meshing of the crownwheel and pinion is to smear a httle
engineer’s blue onto the crownwheel and pinion and then rotate the
pinion. The contact mark should appear nght in the nuddle of the
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Fig. 8.17 Crownwheel and pinion setting chart (Sec 8)
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Coneet tooth contact

Heavy contact at tooth oe, towards
the centre. Move pimion away from
crownwhes!

Heavy contact with toe, at looth
lank bottom Move pmon away
ltom crownwheel and crownwheel
from pinion

Heavy contact at tooth heel and
towards the centre Move pinion to-
witds crownwheel

Heavy contact on heel, at wooth face
Move pinion towards crownwheel
and crownwheel towards pinion
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crownwheel teeth. Refer to Fig. 8.17 where the correct tooth pattern is
shown. Also shown are incorrect tooth patterns and the method of
obtaining the correct pattern. Obviously this will take time and further
dismantling but will be worth it.

38 Refit the brake backplates followed by the rear cover (Section 6)
and axleshafts (Section 4).

39 Refut the rear axle (Section 3).

9 Wheel stud - renewal

1 Chock the front wheels then jack up the rear of the car and support

with axle stands. Remove the rear wheel.

2 Release the handbrake and remove the brake drum.

3 Apply penetrating oil to the stud to be removed and allow it 1o soak

for several minutes.

4 Press or drive the wheel stud through the axleshaft flange.

5 Clean the hole in the flange then insert the new stud from behind

and ahgn the sphnes with those made by the onginal stud.

T Pull the stud fully imto the flange using a wheel nut and washers as
Lown in Fig. 818,

7 Refi the brake drum and rear wheel then lower the car to the
wind

10 Limited-slip differential - general

The mited-ship differential 1s itted 10 2 8 Special models and s
main purpose is to prevent wheel spin of the inside rear wheel when
driving round bends or out of bends with full engine power applied

Fig. 8.18 Using a wheel nut to pull a stud into the axle
flange (Sec 8)

Under these conditions there is a weight transfer to the outside wheel,
and the design of the standard differential is such that an adverse
torque can be apphed 1o the nside wheel causing wheel spin. The
limited-shp differental uses mult-plate clutches to counteract wheel
spincand the unit also has a further benefit in that the car can pull away
more posttively on shppery surfaces.

The mulu pline clutches are connecled between the axleshafts and
two thrust nngs wilieh support the pinion gear shafts in special square
cut-outs (Fig. 8 19) When power is applied, the shafts force the thrust

r Fig. 8.19 Cutaway view of the
limited-slip differential (Sec 10)

A Crownwheel
B Dfferential carrier
S Puwon goar
0D Shalt
C Thiust nng tapered faces
Foo Quter phate (on differental
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G loner plate (on axte splines)
H Ed cover
Jo Theust washer
K Sude gear
i { Tuust rings
M Sprng washers
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nngs apart and compress the clutch plates. The action is variable,
depending on the power applied, so that under full power the
differential will lock completely and full torque will be applied to both

rear wheels. Under coasting or overrun conditions the differential will
operate as a normal standard unit. The unit incorporates four
differential pinions as against the two pinions fitted to standard units.

11 Fault diagnosis - rear axle

Symptom

Reason(s)

Noise

‘Clonk’ on acceleration and deceleration

~ leakage

Worn axleshaft bearing

Insufficient lubricant

Worn differential housing bearings
Worn crown wheel and pinion
Incorrect crown wheel and pinion mesh

Waorn axleshalt splines
Excessive crownwheel and pinion backlash

Pinion oil seal leaking
Rear cover gasket leaking
Oil seal on axleshaft bearing leaking
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Vacuum servo unit — removal and refitting
Wheel cylinder — removal, overhaul and refitting ...

Specifications

System type

Front brakes
se thickness:
New ..
Mmlmum

Disc run-out (mammum lncludlng hub]

Minimum disc pad lining thickness ..........

Rear brakes
Minimum brake shoe lining thickness ...

Torque wrench settlngs
CalIPRF sttty
Brake disc ..
BACKDIAE s yovcioiivearimnsssisismissmsmsismsiromiatonmgy
Hydraulic unions .
Bleed screw (max) =
Recuperating valve relamer (GIING) i irammmamiminisiesmsrmnssise

1 General description

Disc brakes are fitted to the front wheels and drum brakes to the
rear wheels. The cable or cable and rod operated handbrake operates
independently on the rear wheels. A vacuum servo unit is fitted
batween the master cylinder and footbrake pedal to provide assistance

en the pedal is depressed.

The hyraulic circuit is split front and rear. Under normal conditions

Dual hydraulic circuit, sphit front and rear with pressure reducing valve
in rear circuit on later models. Disc front brakes and self-adjusting rear
drum brakes, all with servo assistance. Cable or cable and rod operated
handbrake on rear brakes

12.7 mm (0.5 in)
11.4 mm (0.45 in)
0.09 mm (0.0035 in)
3.0 mm (0.118 in)

1.5 mm (0.059 in)

Nm Ibf ft
47 1o 68 35 10 50
41 10 46 30 to0 34
27 10 31 20 t0 23
71010 5to7
10 7

49 10 62 36 1o 46

both circuits operate in unison, however, in the event of failure of one
circuit, the remaining circuit will provide adequate braking to stop the
car in an emergency. Later models incorporate a pressure reducing
valve in the rear hydraulic circuit to prevent rear wheel locking during
heavy braking.

When working on the braking system, remember that brake fluid is
toxic and will also damage paintwork. If spilt it should be washed away
immediately with cold water.
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Fig. 9.1 Dual line hydraulic brake circuit (Sec 1)

1 Front brake disc and caliper
2 Master cylinder and fluid reservoir

3 Vacuwn servo unit 5
4 Pressure differential warning switch

2 Routine maintenance

At the mtervals specificed in the Routine Maintenance section in
the front of the manual carry out the following procedures

Check brake fluid level

1 Check that the brake Hud Tevel in the reservoir is at or near the
maximum martk The reservoir is localed on the master cylinder on the
nght-hand side of the bulkhead i the engine compartment. Slight
va-tions of level will occur according Lo the wear of the brake linings.

If level diops towards the mimimum mark the complete hydraulic
system should be checked for leaks,
2 th the car raised, carefully inspect all the hydraulic pipes, hoses

anu Loions for chafing, cracks, leaks and corrosion.

2.4 Vepress the rubber membrane to check the fluid low level
warning light

Rear drum brake

3 To top up the fluid unscrew the filler cap while holding the cable
connector stationary, and add brake fluid as necessary. Refit the cap on
completion.

4 When checking the brake fluid level it is a good practice to also
check the low level warning light. With the handbrake released and the
ignition switched on, depress the rubber membrane on the reservorr
filler cap (photo). If the warning light fails to come on check the bulb
and associated circuit.

Check disc pad and rear brake shoe linings

5 Jack up the front and rear of the car and support on axle stands.
Release the handbrake.

6 Although it is possible to check the front disc pad linings with a
mirror and torch, it is recommended that the front wheels are first
removed.

7 Measure the thickness of lining on each disc pad and if any 1s less
than 3.0 mm (0.118 in) renew the complete set of front disc pads

8 If the rear brake backplates incorporate inspection holes, remove
the rubber plugs and check that the thickness of the linings 1s not less
than 1.5 mm (0.059 in).

Fig. 9.2 Handbrake linkage lubrication points (arrowed) on
early models (Sec 2)
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9 If there are no inspection holes, remove the wheels and drums to
inspect the linings.

10 Where any lining is less than the minimum thickness, renew the
complete set of rear brake shoes.

11 Refit the drums and wheels as necessary then lower the car to the
ground.

Check operation of servo unit

12 Visually inspect the vacuum hose leading from the inlet manifold or
air box to the servo unit for deterioration and security.

13 With the engine stopped, depress the brake pedal several times to
dissipate the vacuum from the servo unit.

14 Depress the brake pedal with moderate pressure then start the
engine. As the vacuum bulds up, the pedal should move shghtly
towards the floor - indicating that the servo is providing resistance

Lubricate handbrake linkage

15 Jack up the rear of the car and suppaort on axle stands.

16 Oil the primary cable connection to the bottom of the handbrake
lever.

17 On 1974/1975 models, grease the pnimary cable where it passes
over the pulley wheel, and ol the pulley and lever pivot points.

18 On later models grease the transverse rod support bearing

19 01l the clevis pins at the rear backplates.

20 Lower the car to the ground

Renew the brake fluid

21 Bleed the hydraulic system as descnbed in Section 15 allowing for
the new brake fluid to completely hil the circunt being bled.

22 At the same hime remove the rear brake drums and check the wheel
cylinders for leakage.

3 Front disc pads - renewal

1 Apply the handbrake then jack up the front of the car and support
on axle stands

3.4 A pad retaiming pin and chip (arrowed)

5.6C Disc pad and shim

3.9A The shim arrow must face the forward
ratation of the front wheel

2 Remove the front wheels.

3 If the fluid level in the master cylinder reservoir is high, when the
pistons are moved into their respective bores to accommodate new
pads, the level could rise sufficiently for the fluid to overflow. Place
absorbent cloth around the reservoir, or syphon a hittle fluid out, sq
preventing pantwork damage being caused by the hydraulic fluid,

4 Using a pair of long-nosed pliers, extract the two small clips that
hald the minn retaining pins in place (photo).

5 Remove the main retaining pins which run through the caliper and
the metal backing of the pads and the shims.

6 The fnction pads can now be removed from the caliper. If they
prove difhicult to remove by hand, a pair of long-nosed pliers can be
used  Lift away the shims and tension springs (where fitted) (photos).
7 Canefully clean the recesses in the caliper in which the friction pads
and shims lie, and the exposed faces of each piston, removing all traces
of dut or rust

8 Usig a piece of wood, carefully ietract the pistons

9 Place the brake pad tension springs on the brake pads and shims
and locate in the caliper. Note that, where applicable, the arrows on the
shims must face the forward rotaton of the front wheels (photo).

10 Insert the mam pad retaiming pins, making sure that the tangs of the
tension sprngs are under the retaiming pins. Secure the pins with the
sl wire chips

11 Repeat the procedure on the remaming front brake then refit the
wheels and lower the car to the ground

12 To conectly seat the pistons, pump the brake pedal several times
andd hinally top up the hydraulic fhued level in the master cylinder
TEEsEIVONr s IIl!(:I.'h'!;.l!‘f.

4 Front brake caliper — removal and refitting

1 Remove the front disc pads as descnbed in Section 3.

2 Itatis mtended to fit new caliper pistons and/or seals, depress the
brake pedal 1o bring the pistons into contact with the disc and assist
subsequent removal of the pistons.,

3 Fita hose clamp 1o the flexible hose leading to the caliper. If a hose
clamp s not avanlable, tighten a prece of polythene sheet beneath the

3.6B The two disc pads removed
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——

fluid reservoir filler cap to help reduce any fluid loss.

4 Where a rigid brake line is connected to the caliper, completely
unscrew the union nut. Where the flexible hose is connected directly to
the caliper, loosen only the union and unscrew the caliper from the
hose later.

5 Prise back the tabs on the locking plate and unscrew the mounting
bolts (photo). The caliper may now be withdrawn over the disc and
where necessary unscrewed from the flexible hose.

6 Refitting is a reversal of removal, but fit a new locking plate and
tighten the mounting bolts to the specified torque. Bend the tabs to
lock the bolts. On completion bleed the hydraulic system with
reference to Section 15,

5 Front brake caliper - overhaul

1 With the caliper removed, clean away all external dirt.

2 Where applicable, prise out the dust cover circlips and release the
dust covers from the external annular groove.

z aract the pistons; keeping them identified side for side. If
necessary, use low air pressure from a foot pump to force the pistons
from the bores.

4 nove the dust covers from the pistons or bores as applicable.

5 prise the piston sealing rings from the bores taking care not to
scratch the bore surface.

6 It is important that the two halves of the caliper are not separated
under any circumstances. If hydraulic fluid leaks are evident from the
joint, the caliper must be renewed complete. Thoroughly wash all parts
in methylated spirits, or clean hydraulic fluid. During reassembly, new
rubber seals must be fitted. These should be well lubricated, with clean
hydraulic fluid. Inspect the pistons and bores for signs of wear, score
marks, or damage and if evident, new parts should be obtained ready
for fitting, or a new caliper obtained.

7 Reassemble the components using a reversal of the dismantling
procedure, but before inserting the pistons dip them in clean hydraulic
fluid 1o assist entry through the seals. On completion press the pistons
fully into the bores.

4.5 Front brake caliper mounting bolts (arrowed)

6 Front brake discs — inspection, removal and refitting

1 Apply the handbrake then jack up the front of the car and support
on axle stands. Remove the front roadwheels.

2 Rotate the disc by hand and examine it for deep scoring, grooving
or cracks. Light scoring is normal, but if excessive the disc must be
renewed.

3 Scrape away any loose rust from the outer edge of the disc, then
measure the disc thickness using a micrometer or calipers. If less than
the minimum specified thickness the disc must be renewed.

—
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Fig. 9.3 Exploded view of the front brake caliper on later
models (Sec 5)
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4 Note that in order to maintain even braking both discs should be
renewed al the same time,

5 To remove a disc, first remove the hub as described in Chapter 10.
6 Prise up the locking tabs, unscrew the four bolts, and remove the
disc from the hub.

7 Clean the mating faces of the disc and hub then locate the disc on
the hub and align the bolt holes,

8 Insert new bolts. together with new locking plates, and tighten
them to the specified torque. Lock by bending the tabs.

9 The hub may now be refitted with reference to Chapter 10.

7 Rear brake shoes - renewal

1 Check the front wheels then jack up the rear of the car and support
on axle stands. Release the handbrake and remove the rear
roadwheels
2 Unscrew the brake drum retaining screw then tap off the drum
using a solt-faced mallet (photos).
3 Brush away all dust from the brake shoes, backplate and drum,
faking care not Lo nhale 1t as it (s infurious to health.

Depress cach shoe hold-down spring (photo) and rotate the SPIY
retaming washer through 907, to disengage it from the pin secuied 1o
the backplate Lilt away the washer and spring

Early moduels (approximately pre December 1974)

5 Ease each shoe from its location slot in the fixed pivot and then
detach the other end of each shoe from the wheel cylinder.

6 Note which way round and mto which holes in the shoes the two
retracting springs fit.

7 Lift away the two brake shoes and retracting springs.

8 Turn the self-adjusting ratchet wheel until it abuts the shoulder on
the slot head bolt.

7.2A Rear brake shoes with drum removed

(early models) (later models)

Fig. 9.4 Rear brake shoe components on early models
(Sec 7)

Rubher dust cover
Retanng plaites
Retracting spritgs
Whee! cylindier

Pin for hold down spng
Backplate

Brake shoes

Handbrake operating lever
Hold duwn speings

Cra oo -
Lws

Later models

9 Note the location of the shoe retracting springs and then unhook
them using a screwdnver or suitable pliers. Remove the forward shoe.
Unhook the small return spring from the rear shoe and then remove the
shoe leaving the adjuster in position (photos).

10 To remove the adjuster unit, detach the handbrake cable or rod at
the clevis (inner side of backplate) and withdraw the adjuster
mechanism (photos)

7.2B Rear brake shoes with drum removed

+.9A Brake shoe attachment to wheel
cylinder (later models)

(later models)

7.9B Brake shoe attachment to anchor

7.10 Handbrake transverse rod connection
to operating lever on backplate (arrowed)
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Adjustment

Wheel
cylinder

Brake
linimg

Brake shoe
spring

Brake shoe
hold down
spring/pin

Brake
shoe

Fig. 9.5 Rear brake shoe components on later models (Sec 7)

All models

11 Check the wheel cylinder for leaks and for free movement of the
piston(s). Apply a little brake grease to the shoe contact points on the
backplate, wheel cylinder, anchor and self-adjusting mechanism. On
early models check that the wheel cylinder is free to move up and
down in the backplate and apply a little brake grease to the sliding
surfaces,

12 Fit the new brake shoes using a reversal of the removal procedure,
but check that the self-adjusting mechanism is set to the minimum
position before refitting the drum,

13 Finally apply the footbrake firmly several times. On later models this
will actuate the self-adjusting mechanism; however, on early models,
release the footbrake then apply the handbrake several times until the
ratchet is heard to stop turning.

« Wheel cylinder - removal, overhaul and refitting

1 Remove the rear brake shoes as described in Section 7.

2 Fit a hose clamp to the flexible hose leading to the rear brakes. If a
hose clamp is not available, tighten a piece of polythene sheet beneath
the fluid reservoir filler cap to help reduce any fluid loss.

3 Unscrew the union nut(s) connecting the rigid brake line(s) to the
rear of the wheel cylinder.

4 On pre December 1974 models remove the split pin and clevis pin
from the handbrake lever and pull off the rubber dust cover. Pull out
the two U-shaped plates and withdraw the wheel cylinder. Note that
the spring plate is inserted from the piston end of the wheel cylinder.
5 On later models unbolt the wheel cylinder from the backplate.

6 To dismantle the wheel cylinder, remove the clip where fitted then
prise the rubber boot(s) from the cylinder body.

7 Extract the piston(s) and separate the rubber boot(s).

8 Remove the piston return spring.

9 Prise the seal(s) from the piston(s).

10 Clean all the components in methylated spirits or clean hydraulic
fluid then inspect them for wear and damage. Check the cylinder bore
and piston(s) for scoring and corrosion, and if evident renew the
complete wheel cylinder. If the components are in good condition
obtain a repair kit of seals.
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Fig. 9.6 Rear wheel cylinder components on early models (Sec 8)

11 Dip the piston(s) and piston seal(s) in hydraulic fluid then
reassemble the wheel cylinder in reverse order 1o dismantling. Note
that the seal lip must face into the cylinder

12 Refit the wheel cylinder using a reversal of the removal procedure.
Note that on early models the self-adjusting ratchet is handed — RH
thread on the RH side, and LH thread on the LH side.

13 On completion bleed the hydraulic system as described in Section
15.

1 Chp 5 Return spring

2 Rubber boot 6 Bleed screw

3 Piston 7 Retaining plates
4 Seal 8

9 Sell mdjusting ratchet
10 Adyusting bhoot
Il Handbrake operating lever

Wheel cylinder body

10 Master cylinder - removal and refitting

9 Rear backplate - removal and refitting

Remove the wheel cylinder as described in Section 8.
2 Remove the axleshaft (halfshaft), with reference to Chapter 8, then
* off the backplate.
~ Thoroughly clean the backplate and axle casing then refit the
backplate with reference to Chapter 8 and Section 8 of this Chapter.

1

Fig. 9.7 Rear wheel cylinder components on later models

(Sec 8)
1 Rubber boots 5  Wheel cylinder body
2  Seals 6 Bleed screw
3 Pistons 7 Dust cover
4

Return spring

1 Place a switchable container beneath the master cylinder to catch
any spilled fluid, and also place some cloth on the surrounding
bodywork and components.

2 Disconnect the wiring from the low fluid warning switch on the
revervoir Tiller cap (photo).

3 Unscrew the reservoir fller cap and draw out the fluid using a
syphon or suction tube

4 Unscrew the umon nuts and disconnect the brake lines.

5 Unscrew and remove the mounting nuts and washers and lift the
master cylinder from the studs on the servo unit,

6 Empty the fluid into the contaimer and remove the master cylinder
from the engine compartment, taking care not to spill fluid on the
bodywork

7 Refitting 1s a reversal of removal, but on completion bleed the
hydraulic system as described in Section 15.

10.2 Disconnecting the low fluid warning switch wiring
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11 Master cylinder — overhaul

1 With the master cylinder removed (Section 10) clean the exterior
surfaces.

Girling type

2 Remove the screws and withdraw the fluid reservoir, twisting it as
necessary from the end seal.

3 Remove the two seals after extracting the circlip over the end seal.
4 Using a hexagon key, unscrew the retainer and lift out the primary
recuperating valve. Depress the primary piston during this procedure.
5 Extract the primary and secondary pistons, together with their
associated components, noting the order of removal. If necessary top
the master cylinder on a block of wood or use air pressure from a foot
pump through the inlet ports.

6 Separate the primary and secondary pistons from the intermediate
spring. Use the fingers to remove the gland seal from the primary
niston.

The secondary piston assembly should be separated by hifting the
unmble leaf over the shouldered end of the piston. Using the fingers,
- ave the seal from the secondary piston
£ sepress the secondary spring. allowing the valve stem to slide
through the keyhole in the thimble, thus releasing the tension on the
spring
9 Detach the valve spacer, taking care of the spring washer which
will be found located under the valve head.

Teves (ATE) type

10 Depress the primary piston, then extract the circlip from the mouth
of the cylinder and also unscrew the stop screw.

11 Extract the primary piston components noting the order of removal,
followed by the secondary piston components. If necessary top the
master cylinder on a block of wood or use air pressure from a foot
pump through the inlet ports.

12 Prise the seals from the pistons, noting which way round they are
fitted, then if necessary remove the springs and seats. The primary
piston spring is retained by a screw,

Both types

13 Clean all the components in methylated spirits or brake fluid then
inspect them for wear and damage. Check the cylinder bore and
pistons for scoring and corrosion, and if evident renew the complete
master cylinder. If the components are in good condition obtain a
repair kit of seals.

14 Dip the piston and seals in hydraulic fluid then reassemble the
master cylinder in reverse order to dismantling. Make sure that the
seals are assembled the correct way round as previously noted. Note
that the secondary seals may be identified with a silver band. On the
Girling type make sure that the shim on the end valve is fitted with its
convex side against the shoulder flange. Before refitting the fluid
reservoir on the Girling type check that the recuperating valve is open
with the primary piston released, and closed when the piston is

—

Fig. 9.8 Exploded view of the Girling master cylinder (Sec 11)

1 Filler cap 9 Seal 16 Secondary piston
2 Seal 10 Master cylinder body 17 Seal

3  Seal retainer 11 Washer 18 Retainer

4 Fluid reservoir 12 Reservoir retaining screw 19 Spring

5 Seal 13 Seal 20 Spring retainer

& Retainer 14 Primary piston 21 Valve

7 Primary recuperating valve 15 Spring 22 Seal

8 Circlip

depressed.
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Fig 9.10 The Teves (ATE) master cylinder pistons assembled ready for refitting (Sec 11)

12 Pressure differential switch — description, removal and
refitting

1 Early models were fitted with a pressure differential switch to
illuminate a warnmg light on the instrument panel in the event of a
(Irop in pressure in either the front or rear hydraulic circuits. The switch
ir=~rporates a plston which is kept ‘in balance’ if the pressures in the
f. and rear circuits are equal. However, if there is a pressure drop in
one circuit, the piston is displaced and the switch contacts close.

2 The switch is located on the lower left-hand side of the engine
compartment and although it was once possible to obtain new internal

seals these are no longer available. The switch may be renewed alone
(without the hydraulic body) by disconnecting the wiring and
unscrewing it.

3 To remove the hydraulic body, first tighten a piece of polythene
sheeting beneath the brake fluid reservoir filler cap to reduce the loss of
fluid.

4 Disconnect the switch wiring,

5 Unscrew the five union nuts then disconnect and plug the pipes.
6 Unscrew the mounting bolt and remove the unit.

7 Refitting is a reversal of removal, but on completion bleed the
hydraulic system as described in Section 15.
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Fig. 9.11 Exploded view of the pressure differential switch (Sec 12)

1 Front brake infet union
2  Washers 5
3  Pistons

4 Pressure reducing valve — description, removal and
refitting

1 All models from approximately 1978 are fitted with a pressure
reducing valve in the rear hydraulic circuit. The valve is located on the
lower left-hand side of the engine compartment (photo) and it
effectively limits the braking force available to the rear wheels during
heavy braking to prevent rear wheel locking.

2 Checking of the valve requires the use of a pressure gauge and,
therefore, this work should be carried out by a Ford garage.

3 To remove the valve, first tighten a piece of polythene sheeting
beneath the brake fluid reservoir filler cap to reduce the loss of fluid.

4 Unscrew the two union nuts then disconnect and plug the pipes.
5 Unsecrew the mounting bolts and remove the unit.

6 Refitting is a reversal of removal, but on completion bleed the
hydraulic system as described in Section 15.

14 Hydraulic pipes and hoses - removal and refitting

1 First take measures to reduce the loss of hydraulic fluid. If a rigid
pipe downstream of a flexible hose is being removed fit a hose clamp to
the hose. If this is not possible tighten a piece of polythene sheeting
beneath the fluid reservoir filler cap.

2 To remove a rigid pipe, unscrew the union nuts at each end and
release the pipe from the retaining clips, where fitted.

To remove a flexible hose, first disconnect the rigid pipes by
unscrewing the union nuts then unscrew the nuts securing the hose to
the mounting brackets.

4 Rigid brake pipes are normally made up from straight pipe using
special bending and flare-forming tools. The old pipe should therefore

4 Seals
Warning switch
6 End plug

7 Ball
8 Body
9  Rubber cover

13.1 Rear brake pressure reducing valve

be retained as a guide.

5 Refitting is a reversal of removal, but make sure that flexible hoses
are positioned clear of suspension or steering components which
could chafe them. Finally bleed the hydraulic system as described in
Section 15.
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Fig. 9.12 Modified screwdriver for centalising the pressure
differential switch piston (Sec 15)

—

15 Hydraulic system - bleeding

1 The correct functioning of the brake hydraulic system s only
possible after removal of all air from the components and circunt, this is
achieved by bleeding the system. Note that only clean unuscd brake
fluid, which has remained unshaken for at least 24 hours, must be
used.

2 If there is any possibility of incorrect fluid having been used in the
system, the brake hines and components must be completely llushed
with uncontaminated fluid and new seals fitted to the components.

3 Never reuse brake fluid which has been bled from the system.

4 Dunng the procedure, do not allow the level ol brake fluid to drop
more than halfway down the reservorr

5 Before starting work, check that all pipes and hoses are secure,
umons tght and bleed screws closed. Take great care not to allow
brake fluid to come into contact with the car paintwork, otherwise the
“ sh owill be serously damaged. Wash off any spilled fluid
. aediately with cold water.,

6 If the hydrauhc system has only been partially disconnected and
< ble precautions were taken to prevent further loss of fluid, then it
should only be necessary to bleed the brake concerned, or that part of
the circult "'downstream’ from where the work took place

7 Where a pressure differential switch is Tinted (Section 12) it will be
necessary for an assistant to hold the internal piston in the central
position during the bleeding operation, otherwise 1t will be difficult 1o
get the warning light to go out and stay out. A screwdriver modified as
shown in Fig. 9.12 should be inserted through the base of the
hydraulic body after removing the rubber cover.

8 If possible, one of the DIY brake bleeding kits available from
accessory shops should be uwsed, particularly the type which
pressurises the system, as they greatly simphfy the task and reduce the
risk of expelled air and fluid being drawn back into the system. Where
one of these kits is being used, follow the manufacturer’s instructions
concerning its operation,

9 If a brake bleeding kit is not being used. the system may be bled in
the conventional way as follows:

10 Obtain a clean glass jar, a suitable length of plastic or rubber tubing
which is a tight fit over the bleed screws, a tn of the specified brake
fluid and the help of an assistant,

11 Depress the brake pedal several times to dissipate any vacuum from
the servo unit.

12 Clean the area around the bleed screw and remove the rubber dust
cap (photo). If the complete system is to be bled, start at the
nght-hand front brake.

12 I the tube to the bleed screw, insert the free end of the tube into

15.12 Rubber dust cap on fromt brake caliper

the jar and pour i sufhcient brake fluid to keep the end of the tube
submerged. Open the bleed screw half a turn and have your assistant
depress the brake pedal o the floor and then release it. Tighten the
blewd screw at the end of each downstoke to prevent the expelled air
and fluid from being drawn back into the system. Repeat the procedure
untl clean brake fluid, free from air bubbles, can be seen emerging
from the tube, then finally tighten the bleed screw, remove the tube
and refit the dust cap. Remember to check the brake lluid level in the
reservorr penodically and keep ot topped up

14 Repeat the procedure on the left-hand front brake followed by the
left-hand rear brake. Note that there s no bleed screw on the
right-hand rear brake as the fluid s supplied direct through the wheel
cylinder to the lelt-hand rear brake When completed, recheck the fluid
level n the reservoir, top up f necessary and refit the cap.

15 Depress the brake pedal several tmes, it should feel firm and free
from ‘sponginess’ which would indicate air is sull present in the
systeim

16 Footbrake pedal - removal and refitting

1 Working mside the car, remove the lower facia panel below the
steenng column

2 Extract the chp and pull out the clevis pin attaching the servo
pushrod to the pedal

3 Unhook the return spring.

4 Remove the sping chp and shde the pedal from the shaft.

5 Clean the components then examine them for wear and damage.
The bushes may be renewed separately if necessary by driving them
from the pedal.

6 Refitung is a reversal of removal, but lubricate the bushes, shaft and
clevis pin with a httle grease.

17 Stop lamp switch - removal, refitting and adjustment

1 Working inside the car, remove the lower facia panel below the
sleering column,

2 Disconnect the winng plug, unscrew the locking nut and detach
the switch (photo).

3 Refitting is a reversal of removal, but adjust the position of the
switch so that when the footbrake pedal is a1 the rest position the
switch is depressed hall its total travel

4 On completion, check that the switch operates correctly.
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Fig. 9.13 Footbrake pedal components for automatic
transmission models (Sec 16)

1 Spring clips 7 Clip

2 Washer 8 Bushes

3  Shalt 9  Clevis pin

4 Spacer 10 Return spring
5 Bushes 11 Rubbeor pad
6 Pedal

Early (1974/71975) models

2 Loosen the locknut on the end of the primary cable then turn the
adjustment nut untl the lever is just clear of the stop on the rear axle
brackel. Tighten the locknut.

3 Loosen the locknut on the night-hand end of the secondary cable
then turn the adjustment ferrule until all cable slack is just ehiminated.
Make sure that the operating levers on the backplates remain on their
stops (ie fully released).

17.2 Stop-lamp switch and wiring plug

18 Handbrake - adjustment

Jack up the rear of the car and support on axle stands. Chock the Fig. 9.14 Handbrake primary cable adjustment nut and
front wheels. Fully release the handbrake lever. locknut (arrowed) on early models (Sec 18)
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“*g. 9.15 Handbrake secondary cable adjustment ferrule and
locknut (arrowed) on early models (Sec 18)

Fig. 9.17 Handbrake operating lever and abutment
adjustment gap ‘A’ on later models (Sec 18)

Handbrake adjuster (later models)

19.3A Primary cable connection to
handbrake lever (early models)

[
|

Fig 9.16 Handbrake cable adjusting nut (A) on later models
(Sec 18)

Later models

4 Locate the cable adjuster just forward of the rear axle differential
casing (photo), then separate the adjusting nut and sleeve using a
screwdnver. Engage the keyed sleeve in the bracket.

5 Tuwn the adjusting nut unul all cable slack is eliminated and a
clearance of 1.0 to 1.5 mm (0.039 10 0.059 in) exists at the handbrake
operating lever abutment points (Fig. 9.17). Temporarily apply the
handbrake to engage the adjusting nut with the sleeve then recheck
the adjustment,

All models

6 Lower the car to the ground.

19 Handbrake lever —- removal and refitting

1 Chock the front wheels then jack up the rear of the car and support
an axle stands. Release the handbrake.

2  Where applicable remove the centre console with reference to
Chapter 11

3 Disconnect the primary cable from the lower end of the handbrake
lever beneath the car. On early models back off the cable adjustment
and unhook the clevis (photo). On later models remove the split pin
and withdraw the clevis pin (photo).

4 Remove the screws and withdraw the gaiter over the top of the
lever.

5 Unbolt the handbrake lever from the floor.

6 Refitting is a reversal of removal, but check the handbrake
adjustment as described in Section 18.

19.3B Primary cable connection to
handbrake lever (later models)
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R early models back off the cable adjustment and unhook the clevis. On
20 Handbrake cable(s) and rod - removal and refitting later models remove the split pin and withdraw the clevis pin.

3 On early models, unscrew the locknut and adjustment nut from the
1 Chock the front wheels then jack up the rear of the car and support rear end of the cable, disconnect the cable from the lever, and

on axle stands. Release the handbrake. withdraw it from the underbody guides and pulley.

4 On later models remove the clevis pin securing the cable to the
Primary cable right-hand rear operating lever, unclip the cable from the transverse
2 Disconnect the cable from the lower end of the handbrake lever. On rod, then withdraw the cable from the underbody guides and bracket.

e A

Fig. 9.18 Handbrake components on later models (Sec 20) 1
1 Handbrake lever 4  Guide
2 Clevis pin and clip 5 Clevis pin and clip
3 Primary cable 6 Transverse rod
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Secondary cable (early models)

5 Loosen the locknut and unscrew the adjustment ferrule from the
right-hand rear clevis.

6 Remove the split pin and clevis pin securing the secondary cable to
the left-hand rear operating lever.

7 Extract the clip, remove the clevis pin, and withdraw the pulley
wheel from the lever on the rear axle.

8 Remove the cable from the lever.

Transverse rod (later models)

9 Disconnect the cable from the right-hand rear operating lever by
removing the split pin and clevis pin.

10 Unclip the cable from the transverse rod.

11 Remove the split pin and clevis pin securing the rod to the
left-hand rear operating lever,

12 Slide the transverse rod from the guide on the rear axle.

13 Check the guide bush for wear and damage and renew it if
necessary by prising it out and pressing a new bush into position.

All models
14 Refitting is a reversal of removal, but lubricate the linkage as
iseribed in Section 2, and adjust the cable as described in Section 18,

21 Vacuum servo unit - description

A vacuum servo unit is fitted into the brake hydraulic cucuit, n
series with the master cylinder, 10 provide assistance to the driver when
the brake pedal is depressed. This reduces the effort required by the
driver to operate the brakes, under all braking conditions.

This unit operates by vacuum, obtained from the induction
manifold and comprises basically a booster diaphragm and check
valve. The servo unit and hydraulic master cylinder are connected
together so that the servo unit piston rod acts as the master cylinder
pushrod. The driver's braking effort is transmitted through another
pushrod to the servo unit piston and its built-in control system. The
servo unit piston does not fit tightly into the cylinder, but has a strong
diaphragm to keep its edges in constant contact with the cylinder wall,

so ensuring an airtight seal between the two parts, The forward
chamber is held under vacuum conditions created in the inlet manifold
of the engine and during periods when the brake pedal is not in use,
the controls open a passage to the rear chamber, so placing it under
vacuum conditions as well. When the brake pedal is depressed, the
vacuum passage to the rear chamber is cut off and the chamber
exposed to atmospheric pressure. The consequent rush of air pushes
the servo piston forward in the vacuum chamber and operates the main
pushrod to the master cylinder.

The controls are designed so that assistance is given under all
conditions. When the brakes are not required. vacuum in the rear
chamber is re-established when the brake pedal is released. All air from
the atmosphere entering the rear chamber is passed through a small air
filter.

Under normal operating conditions the vacuum servo unit is very
rehable and does not require overhaul except at very high mileages. In
this case it is far better to obtain a service exhange unit, rather than
repair the original unit. Although internal components were once
available for overhauling purposes this service has now been
discontinued.

22 Vacuum servo unit - removal and refitting

1 Remove the master cylinder as described in Section 10.

2 Disconnect the vacuum hose from the non-return valve on the
SEIVO Unit.

3 Waorking inside the car, remove the lower facia panel below the
steering column.

4 Extract the clip and pull out the clevis pin attaching the pushrod to
the footbrake pedal.

5 Unscrew the nuts securing the mounting bracket to the bulkhead,
then withdraw the servo unit and bracket from the engine
compartment,

6 Unscrew the nuts and separate the braket from the servo unit.

7 Relitting is a reversal of removal with reference also to Section 10
when reflitting the master cylinder.

23 Fault diagnosis - braking system

“ymptom

Reason(s)

“cessive pedal travel

Brakes pull to one side

Brake judder

Excessive effort to stop car

Rear brake self-adjusting mechanism faulty
Air in hydraulic system

Worn or contaminated linings
Seized caliper or wheel cylinder

Excessive run-out or distortion of discs or drums
Worn or contaminated linings

Brake backplate or caliper loose

Worn suspension balljoints

Servo unit faulty
Worn or contaminated linings
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C' ents

Fault diagnosis  suspension and steering ... ..., 22
Front coil spring - removal and refitting . ! S p—
Front hub - removal, refitting and beanng 'm;us!mcnl 3
Front hub bearings - renewal . a
Front stabilist bar - removal and refrnmq . 7
Front suspension strut - removal and refitting ... vt
Front track control arm - removal and refitting 8
Front wheel alignment and s!cming angles .... 20
General description .. 1
Power steering bleedlnq s 18
Power steering gear - remov’:l and refitting .. e e Al

Power steering pump - removal and refiting .. ..o 17
Rear leal spring - removal, bush renewal and refitting . I 10
Rear shock absorber - removal and refitting . i) 3
Rear stabiliser bar - removal and relitting ... ... ERRRRERURT R &
ROUTING MGINTEIEINCE L1 iviiiiieoiisis it irseammnees e et iian e iaa e aie s 2
Steering column — removal, overhaul and refitting ... ... o
Steening gear (manual) - overhaul and adjustment .. 13
Steening gear (manual) - removal and refitting ... 12
Steering wheel - removal and refitting ..... 18

Track rod and balljoint - renewal
Wheels and tyres - general care and mamtenance St ]

Specifications

—

Front suspension _....

ReHr EUBHRREION s S A v 5

€
*  2ring gear (manual)
Type .

Steering wheel turns (1ock 10 10Gk) -
ubricant type

ubricant capacity ..

Independent, MacPherson struts with integral telescopic shock
absorbers and stabiliser bar

Semi-ellipuc leaf springs with rigid axle, telescopic shock absorbers
and stabiliser bar

Rack and pinion
3.36

SAE 90 EP gear ol
0.15 litre (0.26 pint)
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Power steering gear

ey e o e B S
Steering wheel turns (lock to lock) ... "
B s T T B ¢ B e e T e S
Lubricant capacity .
FIUIH BVPE uirnmstmmmiviosims e s s A i e i s e

Fluid capacity:
DAL B TR BV i s s e i e s S R
INEEGIAl FESEIVOIN 1ot ettt ettt

Front wheel alignment

L5 [ 3] e U T
Maximum difference side to smie .y

Castor ...
Maxlmum difference smie to side . ... 3

B oL T R UP USROS

‘yres
BUEBL., oo s oo s 6 ST  e R T
“assures Ibf/in? (kgf/em?):
185/70HR13:
LIpito. 3 PRISONS i A
More than 3 persons ... ... ... ... [T
185/70VR13:
LIpita: 3 PErSONS s i e m ea aes,
More than 3 persons ... ... e
205/60VR13:
Up to 3 persons ... St
More than 3 persons ... ..o v
195/50VR15;
UP 10 3 PEISONS .oveieisceeceee e ee e
More than 3 persons

Torque wrench settings

Front suspension

Strut upper Mounting ...

Piston rod nut ...

Suspension balljoint

Stabiliser bar mounting . .
Stabiliser bar 1o track umlr()l AN s
Track control arm pivot ... . .

Tear suspension

ock absorber lower mounting ...

.ock absorber upper mounting
Stabiliser bar to axle ...
Stabiliser bar to underbody
Lol e siiar i
Spring front mounting .. .
SN e ShRTKIR! i imsmsssiminmbocarmmim e s s v T S S

Steering

Bleering GEAFTMANUBI o s e e
Track rod end balljoinl ... i
Coupling shaft to pinion
Coupling shaft to column ...

Steering wheel ..o,
T T Ta T ot [ 7 2 O O

Roadwheels

Wheel nuts/balts:
O A G L T R RS s
Flat face ............

1 General description

The front suspension is of independent MacPherson strut type
incorporating integral telescoplc shock absorbers and a stabiliser bar.
The rear suspension is of semi elliptic leaf spring-with-'live’ axle

Hydraulic assisted rack and pinion

3.25

SAE 40 oil

0.20 litre (0.35 pint)

Automatic transmission fluid to ESWM 2C 33E, SOM 2C 9007 AA, or
D2AZ 19582 A

2.2 litre (3.9 pimt)
0.5 litre (0.9 pint)

+0° 30

170

110"

0" 45

0to 7.0 mm (0 to 0.28 in)

185/70HR13, 185/70VR13, 205/60VR13 or 195/50VR15

Front Rear
23 (1.6) 23 (16)
28 (2.0) 28 (2.0)
24 (17) 28 (2.0)
28 (2.0) 32 (22)
28 (2.0) 28 (2.0)
32 (22) 32 (2.2)
26 (18) 26 (1.8)
32 (2.2) 32 (2.2)
Nm Ibf ft
20 to 24 15t0 18
40 to 45 30 10 33
41 to 48 30 10 35
28 to 33 21 to 24
21 10 61 15 to 45
25 10 30 18 10 22
53 10 63 39 10 46
27 10 33 2010 24
40 10 50 30 to 37
35 to 41 26 to 30
25 to 36 18 to 27
35 to 41 26 to 30
11 to 14 8to10
20 to 24 151018
24 10 30 18 to 22
16 to 20 12to 15
2310 30 17 to 22
27 to 34 2010 25
17 to0 20 131015
8510115 63 to 85
11510 140 85 to 103

type, incorporating telescopic shock absorbers and a stabiliser bar.

The steering is of rack and pinion type, but may be either manual or
power-assisted. The steering wheel incorporates a convoluted cam
which is designed to collapse in the event of an accident to prevent
injury to the driver. It is not recommended that the power steering gear
is dismantled on this work is best entrusted to a specialist.
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Fig. 10.1 Front suspension and steering components (Sec 1)




" 80

Fig. 10.2 Rear suspension components (Sec 1)

Fig. 10.3 Power steering components (Sec 1)

' A Reservoir 8 Pump C Control valve D Steering gear
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Fig. 10.4 Drivebelt adjustment pulley bolts on 3.0 litre
models - arrowed (Sec 2)

2 Routine maintenance

At the intervals specified in the Routine Maintenance section in the
front of the manual carry out the following procedures.

Check tyres for inflation, wear and condition
1 Check and if necessary adjust the tyre pressures.
2 Check all tyres for wear and condition with reference 1o Section 21.

Check power steering pump drivebelt tension

3 Check that the deflection of the drivebelt midway along its longest
run between upper pulleys is approximately 13.0 mm (0.5 in) under
moderate thumb pressure.

4 If adjustment 15 necessary, loosen the dler pulley bracket bolts,
re-position the bracket then re-tughten the bolts. On 3.0 litre models
the bracket must be pivoted around the end bolt, whereas on 2.8 litre
models the bracket must be moved within the elongated bolt holes
(photo).

Check power steering fluid level and hydraulic hoses

If possible the level should be checked with the fluid at normal
uperating temperature
6 On early models unscrew the wing nut and remove the reservoir
cover and gasket. The fluid should be up to the MAX level mark on the
reservaoir,
7 On later models, turn the filler cap/dipstick anti-clockwise and
withdraw it from the reservoir. Wipe clean the dipstick, Tully refit it then
remove it again. The fluid should be up to the FULL hot or cold level
mark on the dipstick as applicable (photo).

<.4 Adjusting the power steering pump

drivebell tension on the 2.8 litre engine 2.8 litre engine

2.7 Power steering filler cap/dipstick for the

Fig. 10.5 Topping-up the power steering reservoir on early
models (Sec 2)

8 Where necessary add the specified (luid to bring the level up to the
correct mark.
9 Check the hydraulic hoses for condition and security.

Check steering and suspension components

10 Raise the front and rear of the car or position over an inspection pit.
11 Check the steering rack and tie-rods for damage and wear, Also
check the rack rubber bellows and track rod end rubber boots for splits
and leakage.

12 Check the front and rear suspension components for damage and
wear, In particular check the front suspension track control arm and
stabilizer rubber mounting bushes. Use a lever to check that there is no
excessive wear in the front suspension lower balljoints which are
integral with the track control arms.

13 Check the operation of the front and rear shock absorbers. This i1s
best achieved with the car on the ground by depressing each corner of
the car in turn, On releasing the corner being checked the body should
rise then settle immediately on its way down. If there are several
oscillations the shock absorber 1s weak and should be renewed.

3 Front hub - removal, refitting and bearing adjustment

1 Apply the handbrake then jack up the front of the car and support
on axle stands. Remove the roadwheel

2 Remove the front brake caliper with reference to Chapter 9, Where
the flexible brake hose is connected directly to the caliper there is no
need to disconnect the hose as the caliper can be suspended by wire
away from the disc.

3 By careful tapping and levering, remove the dust cap from the
centre of the hub (photo).

o TR o
3.3 Removing the dust cap from the front
hub
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Fig. 10.6 Front hub components (Sec 3)

I Ol seal 7 Outer bearing track
2 Inner bearing race 8  Outer bearing race
3 Inner bearing track 9 Thrust washer

4  Screw 10 Nut

5 Disc 11 Split pin

6 Hub 12 Dust cap

4 Remove the split pin from the nut retainer and undo the adjusting

nut from the stub axle.

5 Withdraw the thrust washer and the outer tapered bearing.

6 Pull off the complete hub and disc assembly from the stub axle.

7 To refit, locate the hub assembly on the stub axle and slide on the

outer bearing and thrust washer.

8  Fit the nut then tighten it to a torque of 20 1o 25 Nm (1510 18 Ibf

ft) while at the same ume turning the hub anti-clockwise.

9 Loosen the nut by 180" (half a turn) then retighten using only the

fingers and thumb.

10 Refit the nut retainer so that the split pin holes are aligned. Fit a
v spht pin and refit the dust cap.

1 Refit the front brake caliper with reference to Chapter 9.

'™ Refut the roadwheel and lower the car 1o the ground.

4  Front hub bearings - renewal

1 Remove the front hub as described in Section 3.

2 Carefully prise out the grease seal from the back of the hub
assembly and remove the inner tapered bearing.

3 Using a brass drift, or bearing puller, remove the bearing outer
tracks from the ends of the hub.

4 Scoop out the grease from inside the hub and wash clean.

5 Drive the new bearing tracks into the hub with their tapers facing
outwards using suitable metal tubing.

6 Working the grease well into the bearings, fully pack the bearing
cages and rollers with wheel bearing grease. Note: Leave the hub
cavity half empty, to allow for subsequent expansion of the grease,

7 Fit the inner tapered bearing in its track then press a new grease
seal squarely into the hub using a piece of wood.

8 Refit the front hub with reference to Section 3.

5.6 Front suspension strut upper nounting

i
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5.7 Lowering the front suspension strut from under the wheel arch

3 On earlly moduls, remove the ngid brake pipe and detach the
flexible hose from the bracket on the strut (if necessary refer to Chapter
9).

4 Disconnect the track rod end from the steering arm (Section 14).
5 Extract the spht pin and unscrew the nut securing the track control
arm balljoint to the strut. Separate the joint using a balljoint separator
tool.

6 Working under the bonnet, unscrew the three mounting nuts
securing the strut to the wheel arch (photo). Where applicable note the
location of the accelerator cable support bracket beneath one of the
nuts.

7 Lower the strut assembly from under the wheel arch (photo).

8 Refititng 1s a reversal of removal, but tighten all nuts to the
specified torque Refer 1o Sections 14 and 3 as necessary.

5 Front suspension strut — removal and refitting

1 Apply the handbrake then jack up the front of the car and suppornt
¢ 1xle stands. Remove the roadwheel.
= Aemove the front hub with reference to Section 3.

6 Front coil spring - removal and refitting

Note: In order to remove the coil spring from the strut it will be
necessary to vbtuin a suitable spring compressor tool
1 Remove the fiont suspension strut as described in Section 5.



Chapter 10 Suspension and steering 163

2 Mount the strut firmly in a vice.

3 Fit the spring compressor tool(s) to the coil spring and compress
the spring until itis just clear of the upper mounting. Make sure that the
tool is fully engaged with the spring.

4 Prise off the plastic cap then unscrew the piston nut and remove
the cranked retainer.

Fig. 10.9 Cut-away view of the front coil spring and strut
mounting components (Sec 6)

A Shock absorber piston B Strut

5 Remove the upper mounting followed by the coil spring, rebound
rubber and lower spring seat.

6 The coil springs are colour-coded and if a new spring is being fitted
it must have the same colour code.

7 Refitting is a reversal of removal, but it will be necessary to first fit
the compressor tool to the coil spring. Where a dished washer is fitted
to the piston rod, the convex side must face upwards. Fit a new piston
nut — using locking fluid on its threads. Do not fully tighten the piston
nut until the weight of the car is on the suspension and, when
tightening it, position the cranked retainer with its two ears at 90° to
the centre-line of the car. Where the piston rod incorporates a slot,
crimp the nut flange into the slot

7 Front stabiliser bar - removal and refitting

1 Apply the handbrake then jack up the front of the car and support
on axle stands. Remove the front roadwheels.

2 Waorking under the car at the front, knock back the locking tabs on
the four bolts securing the two front clamps that hold the stabiliser bar
£ : to the frame and then undo the four bolts and remove the clamps and
7 7 Front stabiliser bar clamp mounting rubber insulators (photo). .

3 Remove the split pins from the castellated nuts retaining the
stabiliser bar to the track control arms, then undo the nuts and pull off
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7.3 Front stabiliser bar attachment to track control arm

the large washers, carefully noting the way in which they are fitted
(photo).

4 Pull the stabiliser bar forward out of the two track control arms and
remove from the car

5 With the stabiliser bar out of the car, remove the sleeve and large
washer from each end of the bar, again noting the correct fitting
positions. If necessary renew the mounting rubbers.

6 Reassembly is a reversal of the above procedure, but new locking
tabs must be used on the front clamp bolts and new split pins on the
castellated nuts. The bolts on the clamps and the castellated nuts on
each end of the stabiliser bar must not be fully tightened down until the
car is resting on its wheels

7 Once the car is on its wheels, the castellated nuts on the ends of the
stabiliser bar should be tightened down to the specified torque and
new split pins fitted. The four clamp bolts on the front mounting points
must be ightened to the specified torque and the locking tabs knocked
up.

#  Front track control arm - removal and refitting

1 Apply the handbrake then jack up the front of the car and support

/ \
< =
N FRONT STABILIZER

INNER BUSHING

TRACK CONTROL At

8.4 Track control arm inner pivot bolt

on axle stands. Remove the roadwheel.

2 Working under the car, remove the split pin and unscrew the
castellated nul that secures the track control arm to the stabiliser bar.
3 Lift away the large dished washer, noting which way round it is
fitted.

4 Remove the self-lock nut and flat washer from the back of the track
control arm pivot bolt (photo) Release the inner end of the track
control arm.

5 Withdraw the split pin and unscrew the nut securing the track
control arm balljoint to the base of the suspension unit. Separate the
joint, using a balljoint separator, or wedges

6 To refit the track control arm, first assemble the track control arm
ball stud to the base of the suspension unit.

7 Refitthe nut and tighten to the specified torque. Secure with a new
spht pin.

8 Place the track control arm so that it correctly locates over the
stabiliser bar and then secure the inner end.

9 Slide the pivot bolt into position from the front and secure with the
flat washer and a new self-locking nut. The nut must be to the rear.
Tighten the nut to the specified torque, when the car is on the ground.
10 Fit the dished washer 1o the end of the stabiliser bar, making sure it
is the correct way round and secure with the castellated nut This must
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be nghtened when the car 1s on the ground, to the specified torque
Lock the castellated nut with a new split pin.

9 Rear shock absorber - removal and refitting

Early models

1 Remove the back seat, after having removed the two screws from
the floor assembly crossmember.

2 Remove the screws securing the seat belt to the top of the B-pillar
3 Detach the B-pillar cover (2 screws)

4 Remove the top tnim from the side window (4 screws)

65 Remove the two screws from the rocker panel at the rear end and
pull off the door weatherstnp, in the region of the side trim

G Take out the boot side tnm (2 screws) and the carpet

7 Remove the hming of the rear panel (5 screws) and of the side panel
(10 screws), folding the rear seat Torward for access

Later models
Remove the cover from the access hole w the rear side tim
phota)

models
o Check the front wheels then jack up the rear of the car and support
on axle stands. remove the roadwheel
10 Unscrew the nuts from the top of the shock absotber and remove
the washer and insulator rubber
11 Unscrew and remove the bottom mounting bolt and withdraw the
shock absorber from the car. Note the location of the spacer n the
mounting rubber.
12 If necessary the mounting rubbers may be renewed separately
13 Refitting is a reversal of removal but tighten the mounting nuts o
the specified torque.

10 Rear leaf spring - removal, bush renewal and refitting

1 Chock the front wheels then jack up the rear of the car and support

9.8 Rear shock absorber upper mounting

access hole (arrowed)

11.2 Rear stabiliser bar mounting on the
rear axle

10.4 Rear spring front mounting bolt

on axle stands positioned on the body jacking points. Remove the
roadwheel

2 Place a tolley jack underneath the differential housing to support
the rear axle assembly when the spring is removed. Do not raise the
jack under the differential housing so that the springs are flattened, but
raise it just enough to take the full weight of the axle with the springs
fully extendid

3 Undo the rem shackle nuts and remove the combined shackle bolt
and plate assembhes, then remove the rubber bushes.

4 Undo the nut from the front mounting and take out the bolt running
through the: mounting (photo).

5 Undo the nuts on the ends of the four U-bolts and remove the
U-bolts, together wath the anachment plate and rubber spring
msulators (photo)

6 The rubber bushes can be pressed or doven out, and new bushes
fitted as descnbed for the bushes in the stabiliser bar and end pieces in
Section 11 A hittle glycenne, or hrake fluid, will allow the bushes to be
pressed in more asly Note that the front bushes are 11 mm (0.43 in)
chameter and the rear bushes are 8 mm (0.31 1n) diameter.

7 Reliuting the spung s the reverse of the removal procedure. The
nuts on the U bolts, spring front mounting and rear shackles must be
torqued to the hgures given in the Speaifications at the beginning of
this Chapter only alter the car has been lowered onto its wheels.

11 Rear stabiliser bar — removal and refitting

1 Chock the hont wheels then jack up the rear of the car and support
on axle stands Bemove the rear wheels for better access

2 Using a mult-gnp wiench, or similar tool, to hold the stabiliser bar
towards the axle tube, remove the two bolts at each stabiliser
bar-to-axle tube bracket (photo).

3 Disconnect the nut and bolt at each end of the stabiliser bar, where
it is atached to the floor assembly, and withdraw the bar (photo).

4  Torenew a stabiliser bar mounting bush, remove the locknut at one
end and unscrew the end piece. Remove the nut and withdraw both
rubber bushes from the stabiliser bar

5 Dip the new rubber bushes in glycenne, or brake fluid, ensure that
the stabibser bar surface is clean and not scored, then slide on the

11.3 Rear stabihiser bar mounting on the
underbody
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Fig. 10.11 Rear stabiliser bar end piece positioning (Sec 11)

A = 262010 25mm (103 1 0.1 in)
8~ 100 uwn (049 m1)

hes and relit the end prece. When fitted, the endpiece should be
posttioned as shown m Fig 1011 Dimension A should be between
2559 and 2645 mm (10 2 and 10.4 ) and the difference hetween
the two sides must not be greater than 2.5 mm (0.1 1n)
6 1f the bushes i the end preces require wenewal, it may be found
more convenient 1o remove the end peces rom the stabanliser b,
although this 1s not essenual. The bushes can be pressed out using a
sutable dnft whilst the end piece 1s supported on a suitable diimeter
tube. Fitting is straightforward, the new bushes being pressed in unul
the steel case on the outside of the bush is flush with the inside of the
end piece. Note the position of the semi-circular recess in the bush as
shown in Fig. 10.12.
7 When refitting the stabiliser bar, it should be fitted at the floor end
first, with the washers and self-locking nuts loosely installed.
8 The baris then fitted to the axle tube, using a suitable tool to pull it
towirds the axle. The brackets, clamps and rubber msuliators should
now he fined and the bolts ughtened to the specified torque.
9 Lower the vehicle 1o the ground, then load the vehicle so that the
centre of the axle tube and the spung rear eye are on the same
honzonal level (the weight required s approximately that of two
adults). The nuts and bolts secuning the stabiliser bar to the flloor can
now be tightened to the specificd torque

1? Steering gear (manual) - removal and refitting

1 Before starung set the front wheels in the straight-ahead position,
Jack up the front of the car and place stands under the track control
arms. Lower the car shghtly on the jack so that the track rods are in a
near-horizontal position, Apply the handbiake and remove the front
roadwheels.

2 Remove the nut and bolt from the clamp at the front of the flexible
coupling on the steering column. This clamp holds the coupling to the
pinion splines.

3 Waorking on the front crossmember, knock back the locking tabs on
the two bolts on each rack housing U-clamp, undo the bolt and
remove the locking tabs and clamps.

4 Remove the split pins and castellated nuts from the ends of each
trackrod, where they join the steering arms. Separate the track rods
from the steering arms, using a balljoint separator or wedges, and
lower the steering gear downwards out of the car.

5 Before refitting the steering gear, make sure that the wheels have
remained in the straight-ahead position. Also check the condition of
the mounting rubbers round the housing and if they appear worn, or
damaged, renew them.

6 Check that the steering gear is also in the straight-ahead position.
This can be done by ensuring that the distances between the ends of
both track rods and the steering gear housing on both sides are the
same.

7 Place the steering gear in its location on the crossmember and al
L same time mate up the splines on the pinion, with the splines in the
clamp on the steering column flexible coupling.

8  Refit the two U-clamps, using new locking tabs under the bolis.

Fig. 10.12 Correct position of stabiliser bar rubber bush
(Sec 11)

Tighten the bolts to the specificd 1orque,

9 Relitihe wrack rod ends into the steering arms, relit the castellated
nuts and tghten them to the specified torque. Use new split pins to
retamn the nuts

10 Tighten the clamp bolt on the stecring column flexible coupling to
the specificd torque, having first made sure that the pinion is correctly
located i the splines

11 Lower the car 1o the ground, then check and if necessary adjust the
front wheel ahgnment as described in Section 20.

13 Steering gear (manual) - overhaul and adjustment

1 Remove the track rod ends (Section 14) then remove and discard
the wire retaining clips, remove the bellows and drain the lubricant

2 Mount the steering gear in a soft-jawed vice and dnll out the pins
securing the track rod housings to the locknuts. Centre-punch the pins
before drlling them Use a 4 mm (0.16 inch or No. 22) dnll, but do not
drill too deeply

3 Itis now necessary 1o unscrew the housings from the balljoints, so
that the track rods, housings, locknuts, ball seats, washers and springs
can be removed. ldeally this requires the use of special tools which
should be available from a Ford Dealer, but if improvised grips or
wrenches are used, take care that no parts are damaged (if parts are
damaged, new items must be obtained).

4 Remove the rack slipper cover plate, shim pack, gasket and slipper.
5 Remove the pinion bearing preload cover plate, shim pack, gasket
and lower bearng

6 Using a screwdriver, or similar tool, prise out the pinion oil seal.

7 Clean all dirt and paint from the pinion shaft. then push the pinion
out of the housing Withdraw the rack from the pinion end of the
steenng gear housing

8 Take out the pinion upper bearing and washer,

9 Clean and inspect all the parts for damage and wear. Examine the
bush in the end of the rack tube furthest from the pinion. If worn, it can
be pressed out and a new bush fitted.

10 Commence reassembly by fitting the pinion upper bearing and
washer into the housing.

11 Position the rack into the housing and leave it in the central
position.

12 Fit the pinion, ensuring that. after fitting, the flat is towards the
nght-hand side of the vehicle (irrespective of right or left-hand drive
vehicles).

13 Fit the pinion lower bearing cover plate.

14 Assemble the rack shpper, spring, gasket, shim pack and cover
plate.

15 Lubricate the ball seats, balls and housings, with the specified gear
o1l Screw the locknuts onto the ends of the steering rack.

16 Assemble the springs, washers, ball seats, trackrod ends and
housing. Tighten the housings, 10 obtain a rotational torque of 7 Nm (5
Ibf ft). then lock them with the locknuts. Recheck the torque after
tightening the locknut

17 Drill new holes (even if the old holes are in alignment), 4 mm (0.16
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Fig. 10.13 Exploded view of the manual steering gear (Sec 13)

1 No 22 doll) diameter x 9 mm (0 35 ineh) deep along the break
I s between the housing and the locknut, approximately opposite the
spanner locating holee m the housing

18 Fit new retaming pis and peen over the surrounding metal, 1o
et them

19 Lightly grease the mside of the bellows, where they will contact the
wrack rods Install one bellows, ensurning that it locates in the track rod
groove, then it a new retaiming chp

20 Add the specificd quanuty of steening gear oil, operating the rack
over its range of travel 1o assist the lubncant in flowing. Do not overhill
21 Fut the other bellows, then carry out the following adjustment
procedures. Ideally this will require the use of a dial gauge and
mounting block, a surface table, a torque gauge and a splined adaptor.
It1s felt that most people will be able to suitably improvise, using other
equipment, but if this cannot be done and the equipment listed is not
available, the job should be entrusted to your local Ford Dealer.

22 With the steenng gear mounted in a soft-jawed vice, remove the
rack shipper cover plate, shim pack, gasket, and spring. Also remove the
piion beanng cover plate, shim pack and gasket. If any oil is lost
during the adjustment procedures the steering gear must be re-
plenished before fithing 1o the car.,

Pinion bearing preload

23 Place the shim pack and cover plate on the bearing, tighten the

bolts, then slacken them so that the cover plate touches the shim. The
1 pack must compnse at least three shims, one of which must be
5> mm (0093 in), this being immediately against the cover plate.

24 Measure the cover plate-to-housing gap, and if outside the range

02810 033 mm (0011 100 013 1n) reduce the shim pack thickness (if

the gap is too large), or increase it (if the gap s too small) until this gap
is obtained. Remember that the 2 35 mm (0 093 in) shim must remain
immediately against the cover plate

25 When the correct gap is obtained, remove the cover plate, install
the gasket and refit the cover plate. Apply locking fluid to the cover
bolt threads, fit them and tighten to 8 1o 11 Nm (6 to 8 Ibf fi).

Rack slipper adjustment

26 Having set the pinion bearning preload, measure the height of the
slipper above the main body of the rack, as the rack is moved from lock
10 lock by turning the pinion. Note the height reading obtained.

27 Prepare a shim pack which, including the thickness of the rack
slipper bearing gasket, is 0.05 to 0.15 mm (0.002 to 0.006 in) thicker
than the dimension noted in paragraph 26.

28 Fit the spring, gasket, shim pack and cover plate to the rack
housing (gasket nearest housing). Apply locking fluid to the cover bolt
threads, fit them and torque tighten to 8 to 11 Nm (6 to 8 Ibf ft).

29 Measure the torque required to turn the pinion throughout its
range of travel, This should be 1 13 t0 2.03 Nm (0.83 to 1.50 Ibf ft); if
outside this range, faulty components, lack of lubricant etc, should be
suspected.

14 Track rod end balljoint - renewal

1 Jack up the front of the car and support on axle stands. Apply the
handbrake and remove the appropriate front roadwheel.

2 Slacken the balljoint locknut on the track rod by a quarter of a turn.
3 Extract the split pin and unscrew the nut securing the track rod end
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to the steering arm (photo).

4 Using a balljoint separator tool (photo), release the track rod end
from the steering arm.

5 Unscrew the balljoint from the track rod, noting the exact number
of turns required

6 Screw the new balljoint onto the track rod the same number of
turns.

7 Fit the track rod end in the steering arm, screw on the nut, and
tighten it to the specified torque. Align the holes and insert a new split
pin.

8 Tighten the balljoint locknut while holding the track rod end
honzontal.

9  Refit the roadwheel and lower the car to the ground.

10 Check and adjust the front wheel alignment as described in
Section 20

15 Power steering - bleeding

1 The powe steering system will only need bleeding in the event of
ar being muoduced mto the system, eqg where pipes have been
thisconnected or where a leakage has occurred. To bleed the system
roceed as descabed i the following paragraphs

Open the bonnet and check the fluid level i the ieservoir, Top-up if
necessary using the specihied type of Hud
3 1 flad s added, allow two minutes, then n the engine ot
approximately 1500 rpme Slowly turn the steening wheel from lock to
lock, wihilst checking and toppmg up the Hud unul the level remans
steady and no more bubbles appear i the reseivorr
4 Clean and refit the reservor cap and close the bonnet

16 Power steering gear — removal and refitting

1 The procedure is similar to that descnbed in Section 12 for the
manual steering gear. Note, however, that the mounting bolts go
completely through the front crossmember, and the rear nuts are
locked with split pins. Additionally the fluid hnes must be disconnec-
ted, and after refitting the system should be topped up and bled with
ieference to Section 15 (photos)

17 Power steering pump - removal and refitting

1 Loosen thedler pulley bracket bolts, release the dovebelt ension,
then remove the dovebelt from the pump pulley
On 3.0 e madels, jack up the front of the car and support on axle
stands, then wemove the engme splash shield. Remove the fuel pump
*am the engme (Chapter 3) but leaving the fuel hnes connected.
Disconnect the flud hines rom the pump and dran the flud nto a
sutlable contamer. The pressure bne has a screwed union, but the
return hine 15 a rubber hose connecuon (photos)
4 Unbolt the power steenng pump, together with the mounting
bracket and stay, where apphicable, and remove from the engine
(photos). The bracket can then be unbolted from the pump of
necessary.
5 Refitting 15 a reversal of removal, but tension the drivebelt and
bleed the system with reference 1o Sechons 2 and 15

44

iy

i l La h\ %

16.1A Power steering gear showing pinion
and lower coupling shaft universal joint

o1 el T

(arrowed) ...

16 1B Power steering gear mounting bolt

143 Track rod cid and steenng arm

14.4 Typical balljomnt separator tool

18 Steering wheel - removal and refitting

1 Disconnect the battery negative lead.
2 Pnse the moufl from the cenue of the steenng wheel (photos)

161C

and nut (arrowed)
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18 2A Removing the steening wheel mouf (early models) 18.2B Removing the steenng wheel motif (later models)
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Fig. 10.14 Steering column components (Sec 18)

A Rubber grommet £ Shalt H  Sprng

B Ouwter column F Lower bearing J Washer

C  Indicator actuating carm G Washer K Circlip

D Upper bearing
3 With the front wheels straightahead, unscrew the nut from the top 5 Disconnect the direction indicator switch from the column (two
of the column. bolts).

4 Mk the steering wheel and column in relation to each other then
pull the steenng wheel from the sphnes, taking care not to extend the
special convoluted section wihich acts as a salety device to minimuse
dover injury in the event of an accident

5 Rehtting s a reversal of removal, making sure that the previously
made marks are aligned. Tighten the nut 1o the specihed torque

19 Steering column - removal, overhaul and refitting

1 Remove the steering wheel as described in Section 18.

2 Remove the upper and lower steering coupling clamp bolts and tap
the coupling shaft down the pinion shalt to disconnect the coupling
shaft from the column (photo).

3 Remove the direction indicator actuator cam

4 Remove the steering column shroud (2 screws at the bottom, then
pull out at the top) and lower the dash panel tnim (photos).

7 ’,S?:;i;‘&
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19.2 Steering coupling

6 Disconnect the loom wirnng from the igmtion switch (photo)

7 Remove the two steering column retnimg bolts and pull the
column assembly from the velucle (photo). Push the grommet out of
the floorpan.

8  Dnll off the steenng column lockbolt heads, or tap them round with
a pin punch, then use suntable gnps to pull out the bolt shanks
Remove the steenng lock (refer to Chapter 12, 1f necessiny)

9 Remove the cichp, washer and spring from the lower end of the
column

10 Tap the lower end of the shaft with a soft-faced hammer 10 remove
the shaft and bearing from the top of the column

11 Using the shalft as a drift. tap the lower beanng out of the column
12 Inspect all the parts for wear and damage. renewing if necessary

13 Commence reassembly by positioning the shaflt in the column,
then assemble the lower bearing (small diameter towards the column),
spring, washer and circlip to the shaft. Push the assembly into the
column to locate the bearing against the stops.

14 Press the upper bearing onto the column

. ”I.I" Y : .;- .*-é.
19.4B ... and lower the bottom steering
column shroud
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19 4C Removing the top steering column
shroud

5 Secure the steenng lock to the column and shear the heads from

he new bolts

16 Use the steering lock to locate the shalt in the column, then fit the
:ction indicator actuating cam and steering wheel, Check that the

roadwheels are sull in the straight-ahead position

17 Install the steenng column grommet at the lower end.

18 Locate the column assembly and sceure it with the two mounting

bolts.

19 The remainder of the refitting procedure 1s the reverse of the

removal procedure.

20 Front wheel alignment and steering angles

19.6 Ignition switch and wiring (A), also
column upper mounting holt (B)

1 Accurate front wheel alignment is essential for good steerning and
tyre wear. Before considering the steering angle, check that the tyres
are correctly inflated, that the front wheels are notl buckled, the hub
hearings are not worn or incorrectly adjusted and that the steenng
linkage is in good order, without slackness or wear al the joinls.

2 Wheel alignment consists of four factors:

Camber, 15 the angle at which the front wheels ae set from the
vertical when viewed from the front of the car. Positive camber 1s the
amount (in degrees) that the wheels are tlted outwards at the top from
the vertical

Castor, 15 the angle between the steenng axis and a vertical ine

wen viewed from gach side of the car Positive castor is when the
steering axis s nclined rearwards at the top.

Steering axis inclination s the angle. when viewed from the

At of the car, between the vertical and an imaginary hine drawn
between the upper and lower suspension strul pivols.

Toe-in is the amount by which the distance between the front
inside edges of the roadwheels (measured at hub height) 15 less than
the distance measured between the rear inside edges
3 The angles of camber, castor and steering axis are set in production
and are not adjustable -
4 Front wheel alignment (loe-in) checks are best carmed out with
modern setting equipment, but a reasonably accurate allernative is by
means of the following procedure.

5 Place the car on level ground with the wheels in the straight-ahead

position,

6 Obtain or make a toe-in gauge One may ecasily be made from a

length of rod or tubing, cranked to clear the sump or bellhousing and

having a setscrew and locknut at one end.

7 With the gauge, measure the distance between the two inner wheel

nms at hub height at the front of the wheel,

8 Rotate the roadwheel through 180° (half a turn), by pushing or

pulling the car and then measure the distance again at hub height

between the inner wheel rims at the rear of the roadwheel. This

Measurement should either be the same as the one just taken, or

greater by not more than 7 mm (0.28 in).

9 Where the toe-in 1s found to be incorrect, slacken the locknuts on

each track rod, also the flexible bellows chips and rotate each track rod
an equal amount unul the correct toe-in 1s obtained. Tighten the
<k rod and locknuts, while the balljoints are held in the centre of

their arcs of travel tis imperative that the lengths of the track rods are

always equal otherwise the wheel angles on turns will be incorrect. If

19.7 Removing the steering column upper
mounting bolt {arrowed)

new  components have been fitted, set the roadwheels in the
striight-ahead position and also centralise the steering wheel. Adjust
the lengths of the track rods by turning them so that the track rod end
balljoint studs will drop easily into the eyes of the steering arms
Measure the distances between the centres of the balljomnts and the
grooves on the inner ends of the track rods and adjust, if necessary, so
that they are equal This is an imual setting only and precise adjustment
must be carned out as described earlier.

21 Wheels and tyres - general care and maintenance

Wheels and tyres should give no real problems in use provided that
a close eye is kept on them with regard to excessive wear or damage.
To this end, the following points should be noted.

Ensure that tyre pressures are checked regularly and maintained
correctly. Checking should be carried out with the tyres cold and not
immediately after the vehicle has been in use. If the pessures are
checked with the tyres hot, an apparently high reading will be obtained
owing to heat expansion. Under no circumstances should an attempt
be made to reduce the pressures to the quoted cold reading i this
mstance, or effective underinflation will result

Undernnflaton will cause overheating of the tyre owing to
excessive flexing of the casing, and the tread will not sit correctly on
thi: road surface This will cause a consequent loss of adhesion and
excessive wedar, not to mention the danger of sudden tyre fallure due to
heat build-up.

Overnnflation will cause rapid wear of the centre part of the tyre
tread coupled with reduced adhesion, harsher nde, and the danger of
shock damage occurnng in the tyre casing

Regulanly check the tyres for damage in the form of cuts or bulges,
especially in the sidewalls. Remove any nails or stones embedded n
the tread before they penetrate the tyre to cause deflation If removal of
a nail does reveal that the tyre has been punctured, refit the nail so that
its point of penetration is marked. Then immediately change the wheel
and have the tyre repaired by a tyre dealer. Do not drive on a tyre in
such a condition. In many cases a puncture can be simply repaired by
the use of an inner tube of the correct size and type. If in any doubt as
to the possible consequences of any damage found, consult your local
tyre dealer for advice

Periodically remove the wheels and clean any dirt or mud from the
mside and outside surfaces. Examine the wheel rims for signs of
rusting, corrosion or other damage. Light alloy wheels are easily
damaged by ‘kerbing’ whilst parking, and similarly steel wheels may
become dented or buckled. Renewal of the wheel 1s very often the only
course of remedial action possible.

The balance of each wheel and tyre assembly should be maintained
to avoid excessive wear, not only 10 the tyres but also to the steering
and suspension components. Wheel imbalance 1s normally signified by
vibration through the vehicle’s bodyshell, although in many cases it is
particularly noticeable through the steenng wheel. Conversely, it
should be noted that wear or damage in suspension or steering
components may cause excessive tyre wear. Out-of-round or out-of-
true tyres, damaged wheels and wheel bearing wear/maladjustment
also fall into this category. Balancing will not usually cure vibration
caused by such wear
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Wheel balancing may be carried out with the wheel either on or off
the vehicle. If balanced on the vehicle, ensure that the wheel-to-hub
relationship is marked in some way prior to subsequent wheel removal
so that it may be refitted in its original position.

General tyre wear is influenced to a large degree by driving style -
harsh braking and acceleration or fast cornering will all produce more
rapid tyre wear. Interchanging of tyres may resull in more even wear,
but this should only be carried out where there is no mix of tyre types
on the vehicle. However, it is worth bearing in mind that if this is
completely effective, the added expense of replacing a complete set of
tyres simultaneously is incurred, which may prove financially restrictive
for many owners.

Front tyres may wear unevenly as a result of wheel misalignment
The front wheels should always be correctly aligned according to the
settings specified by the vehicle manufacturer.

Legal restrictions apply to the mixing of tyre types on a vehicle,
Basically this means that a vehicle must not have tyres of differing
construction on the same axle. Although it is not recommended to mix
tyre types between front axle and rear axle, the only legally permissible
combination is crossply at the front and radial at the rear. When mixing
radial ply tyres, texule braced radials must always go on the front axle,
with steel braced radials at the rear. An obvious disadvantage of such
mixing is the necessity to carry two spare tyres (o avoid contravening
the law in the event of a punciure.

In the UK, the Motor Vehicles Construction and Use Regulations
apply to many aspects of tyre fitting and usage. It i1s suggested that a
copy of these regulations 1s obtained from your local police if in doubt
as 1o the current legal requirements with regard to tyre condition,
mimmum tread depth, elc

22 Fault diagnosis - suspension and steering

Symptom

Reason(s)

mele pulls to one side

Steenng stufl or heavy

Excessive play in steeting

Whee! wobble and vibration !

T\Hl! WIERIT uneven

Inconect wheel alignment

Wein in suspension or steening components

Accident damage (o suspension or steerning components
Incorrect tyre pressures

Lack of steeong gear lubncam
Sewzed balljoint

Inconect wheel alignment
Powaer steening faulty

Worn steering or suspension joints
Weir in couphng shaft umiversal jonts
Worn rack and pimion

Incorrectly adjusted rack slipper

Roadwheels out of balance
Roadwheels buckled or distorted
Faulty or damaged tyre

Worn steenng or suspension joints
Weik shock absorbs

Incoreet wheel ahgnment

Wi in suspension or steenng components
Roadwheels out of balance

Weak shock absorbers
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Initial shaping can be done with a Sutfonm plane or
Dreadnought file, Then, using progressively Hner grides of wet
and ddry paper, wrapped around a sanding block, and copious
amounts of clean water, ruby down the fillee antil really smooth
and flat. Again, feather the edges of adjoining paintwork

grade wet and dry paper (400 grade is probably best) untititis
teally smooth and well blended into the sarounding paintwork.
Any remaining imperfections can now be lilled by carefully
applied koifing stopper paste

The top coat can now be applied. When working out of doors,
pick a dry, warm and wind-free day. Ensure surrounding areas
are protected from over-spray. Agitate the acrosol thoroughly,
then spray the centre of the repair area, working outwards with

a cireular motion. Apply the paint as several thin coats

The whole repair area can now be sprayed or brush-painted
with primer. I spraying, ensure adjoining arcas are protected
from over spray. Note that at least one inch of the surrounding
sound paintwork should be coated with primer. Primer has a
“thick’ consistency, so will find small imperfections

When the stopper has hardened, ruby down the tepain area again
before applying the final coat of primer. Before rubbing down
this last coat of primer, ensure the repair area is blemish-free —
use more stopper if necessary. To ensure that the surface of the
primer is really smooth use some finishing compound

After a period of about two weeks, which the paint needs t
harden fully, the surface of the repaired area can be “cut’ with

a mild cutting compound prior to wax polishing. When carrying
out bodywork repairs, remember that the quality of the finished
job is proportional 1o the time and effort expended
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1 General description

The body is of all-steel welded construction with impact absorbing
front and rear seclions. Anti-burst locks are fitted to the doors, and the
tailgate is supported by gas-filled dampers. All window glass is of
toughened safety type.

The front seats are of reclining bucket type, while the rear seats may
be of individual bucket type or bench type.

The level of trim both interior and exterior varies according to the
particular model.

2 Routine maintenance

At the intervals specified in the Routine Maintenance section in the
front of the manual carry out the following procedures,

Check seat belts
1 Thoroughly check all seat belts for fraying, cuts, damage or
detenioration and if necessary renew them. Check for securnity

theck and lubricate bonnet and door locks
2 01l the bonnet lock and safety cateh and check that they operate
correctly.
3 Ol all the door check straps and lock barrels
4 Ol the fuel filler cap hinge and lock

Check underbody protective coating

5 With the car supported on axle stands, check the condition of the
underbody protective coating, and where necessary clean any
damaged areas and apply a new coating. If the car is sull within the
corrosion warranty period check the terms and conditions of the
warranty first.

After washing paintwork, wipe off with a chamois leather to give an
unspotted clear finish. A coat of clear protective wax polish will give
added protection against chemical pollutants in the air. If the
paintwork sheen has dulled or oxidised, use a cleaner/polisher
combination to restore the brilliance of the shine. This requires a httle
effort, but such dulling is usually caused because regular washing has
been neglected. Care needs to be taken with metallic paintwork, as
special non-abrasive cleaner/polisher is required to avoid damage to
the finish. Always check that the door and ventilator opening drain
holes and pipes are completely clear so that water can be drained out.
Bright work should be treated in the same way as paint work
Windscreens and windows can be kept clear of the smeary film which
often appears by the use of a proprietary glass cleaner. Never use any
form of wax or other body or chromium polish on glass.

4 Maintenance - upholstery and carpets

Mats and carpets should be brushed or vacuum cleaned regularly 1o
keep them free of gnt. If they are badly staned remove them from the
vehicle for scrubbing or sponging and make quite sure they are dry
before refitting. Seats and intenior rim panels can be kept clean by
wiping with a damp cloth. If they do become stained (which can be
more apparent on light coloured upholstery) use a hittle  hgud
detergent and a soft nail brush to scour the grime out of the graun of the
material. Do not forget to keep the headlining clean in the same way as
the upholstery, When using liquid cleaners inside the vehicle do not
over-welt the surfaces being cleaned. Excessive damp could get into
the seams and padded interior causing stains, offensive odours or even
rot. If the inside of the vehicle gets wet accidentally it is worthwhile
taking some trouble to dry it out properly, particularly where carpets
are involved. Do not leave oil or electric heaters inside the vehicle for
this purpose.

3 Maintenance — bodywork and underframe

5 Minor body damage - repair

The general condition of a vehicle's bodywork is the one thing that
sighificantly affects its value. Maintenance is easy bul needs to be
regular, Neglect, particularly after minor damage, can lead quickly to
further detenoration and costly repair bills. It is important also (o keep
watch on those parts of the vehicle not immediately visible, for
instance the underside, mside all the wheel arches and the lower part
af the engine compartment,

The basic maintenance routing for the bodywork is washing
oreferably with a lot of water, from a hose. This will remove all the

ose sohds which may have stuck to the vehicle, It is important to
tlush these off in such a way as to prevent grt from scratching the
finish. The wheel arches and underframe need washing in the same
way to remove any accumulated mud which will retain moisture and
tend to encourage rust. Paradoxically enough, the best time to clean
the underframe and wheel arches is in wet weather when the mud is
thoroughly wet and soft. In very wel weather the underframe is usually
cleaned of large accumulations automatically and this is a good time
for inspection,

Periodically, except on vehicles with a wax-based underbody
protective coating, it is a good idea to have the whole of the
underframe of the vehicle steam cleaned, engine compartment
included, so that a thorough inspection can be carried out to see what
minor repairs and renovations are necessary. Steam cleaning is
available at many garages and is necessary for removal of the
accumulation of oily grime which sometimes is allowed to become
thick in certain areas. If steam cleaning facilities are not available, there
are one or two excellent grease solvents available which can be brush
applied. The dirt can then be simply hosed off. Note that these
methods should not be used on vehicles with wax-based underbody
protective coating or the coating will be removed. Such vehicles
should be inspected annually, preferably just prior to winter, when the
underbody should be washed down and any damage to the wax
coating repaired. ldeally, a completely fresh coat should be applied, It
would also be worth considering the use of such wax-based

rotection for injection into door panels, sills, box sections, etc, as an
additional safeguard against rust damage where such protection is not
provided by the vehicle manufacturer,

The photographic sequences on pages 174 and 175 lustrate the
operations detailed in the following sub-sections.
Note: For more detailed information about bodywork repair, the
Haynes Publishing Group publish a book by Lindsay Porter called The
Car Bodywark Repair Manual This incorporates information on such
aspects as rust treatment, painting and glass fibre repairs, as well as
details on more ambitious repairs involving welding and panel beating.

Repair of minor scratches in bodywork

If the scratch is very superficial, and does not penetrate to the metal
of the bodywork, repair is very simple. Lightly rub the area of the
scratch with a paintwork renovator, or a very fine cutting paste, 1o
remove loose paint from the scratch and to clear the surrounding
bodywork of wax polish. Rinse the area with clean water.

Apply touch-up paint to the scratch using a fine paint brush,
continue to apply fine layers of paint until the surface of the paint in the
scratch is level with the surrounding paintwork. Allow the new paint at
least two weeks to harden: then blend it into the surrounding
paintwork by rubbing the scratch area with a paintwork renovator or a
very fine cutting paste. Finally, apply wax polish.

Where the scratch has penetrated right through to the metal of the
bodywork, causing the metal to rust, a different repair technique is
required. Remove any loose rust from the bottom of the scratch with a
penknife, then apply rust inhibiting paint to prevent the formation of
rust in the future. Using a rubber or nylon applicator fill the scratch
with bodystopper paste. If required, this paste can be mixed with
cellulose thinners to provide a very thin paste which is ideal for filling
narrow scratches, Before the stopper-paste in the scratch hardens,
wrap a piece of smooth cotton rag around the top of a finger. Dip the
finger in cellulose thinners and then quickly sweep it across the surface
of the stopper-paste in the scratch; this will ensure that the surface of
the stopper-paste is slightly hollowed. The scratch can now be painted
over as described earlier in this Section.

Repair of dents in bodywork
When deep denting of the vehicle’s bodywork has taken place, the
first task is to pull the dent out, until the affected bodywork almost



Chapter 11 Bodywork and fitting 177

attains its original shape. There is little point in trying to restore the
original shape completely, as the metal in the damaged area will have
stretched on impact and cannot be reshaped fully to its original
contour, It is better to bring the level of the dent up to a point which is
about % in (3 mm) below the level of the surrounding bodywork. In
cases where the dent is very shallow anyway, it is not worth trying to
pull it out at all. If the underside of the dent is accessible, it can be
hammered out gently from behind, using a mallet with a wooden or
plastic head. Whilst doing this, hold a suitable block of wood firmly
against the outside of the panel to absorb the impact from the hammer
blows and thus prevent a large area of the bodywork from being
‘belled-out’.

Should the dent be in a section of the bodywork which has a
double skin or some other factor making it inaccessible from behind, a
different technique is called for. Drill several small holes through the
metal inside the area  partcularly in the deeper section. Then screw
long self-tapping screws into the holes just sulficiently for them 1o
gain a good purchase in the metal. Now the dent can be pulled out by
pulling on the protruding heads of the screws with a pair of pliers,

The next stage of the repair i1s the removal of the paint from the

maged area, and from an inch or so of the surrounding ‘sound’

sdywork. This is accomphshed most easily by using a wire brush or
abrasive pad on a power dnll, although it can be done just as
e ively by hand using sheets of abrasive paper. To complete the
preparation for lilling, score the surface of the bare metal with a
screwdniver or the tang of a file, or alternatively, dnll small holes in the
alfected area. This will provide a really good ‘key’ for the filler paste.

To complete the repair see the Section on filling and re-spraying.

Repair of rust holes or gashes in bodywork

Remove all paint from the affected area and from an inch or so of
the surrounding 'sound’ bodywaork, using an abrasive pad or a wire
brush on a power drill. If these are not available a few sheets of
abrasive paper will do the job just as elfectively. With the paint
removed you will be able to gauge the severity of the corrosion and
therefore decide whether to renew the whole panel (if this is possible)
or 1o repair the affected area. New body panels are not as expensive as
most people think and it is often quicker and more satisfactory to fit a
new panel than to attempt to repair large areas of corrosion.

Remove all ittings from the affected area except those which will
act as a guide to the onginal shape of the damaged bodywork (eg
headlamp shells ele). Then, using tn smips or a hacksaw blade, remove
all loose metal and any other metal badly affected by corrosion
Hammuoer the edges of the hole mwards i order to create a shght
depression for the filler paste.

Wire brush the affected area to remove the powdery rust from the
- ace of the remaming metal Paint the affected area with rust
mhhiting pamt, «f the back of the rusted area is accessible treat this
al

tefore hlling can take place it will be necessary to block the hole in
some way. This can be achieved by the use of aluminium or plastic
mesh, or alumimwum tlape.

Aluminium or plastic mesh is probably the best matenal to use for a
large hole. Cut a piece to the approximate size and shape of the hole to
be filled, then position 1t in the hole so that its edges are below the level

of the surrounding bodywork. It can be retained in position by several |

blobs of filler paste around its periphery.

Aluminium tape should be used for small or very narrow holes. Pull
a piece off the roll and trim 1t 1o the approximate size and shape
required, then pull off the backing paper (if used) and stick the tape
over the hole, it can be overlapped if the thickness of one piece is
insufficient. Burnish down the edges of the tape with the handle of a
screwdriver or similar, 10 ensure that the tape is securely attached to the
metal underneath.

Bodywork repairs — filling and re-spraying
Before using this Section, see the Sections on dent, deep scratch,
rust holes and gash repairs.

Many types of bodyfiller are available, but generally speaking those
proprietary kits which contain a un of filler paste and a tube of resin
hardener are best for this type of repair. A wide, flexible plastic or nylon
applicator will be found invaluable for imparting a smooth and well
cortoured finish to the surface of the filler,

ix up a httle filler on a clean piece of card or board - measure the
hardener carefully (follow the maker's instructions on the pack)
otherwise the hller will set too ramdly or too slowly, Using the

applicator apply the filler paste to the prepared area: draw the
applicator across the surface of the filler to achieve the correct contour
and to level the filler surface. As soon as a contour that approximates to
the correct one is achieved, stop working the paste - if you carry on 100
long the paste will become sticky and begin to 'pick up’ on the
applicator. Continue to add thin layers of filler paste at twenty-minute
intervals until the level of the filler is just proud of the surrounding
bodywork

Once the filler has hardened, excess can be removed using a metal
plane or file. From then on, progressively finer grades of abrasive paper
should be used, starting with a 40 grade production paper and
finishing with 400 grade wet-and-dry paper. Always wrap the abrasive
paper around a flat rubber, cork, or wooden block - otherwise the
surface of the filler will not be completely flat. During the smoothing of
the hiller surface the wet-and-dry paper should be periodically rinsed in
witer. This will ensure that a very smooth finish is imparted to the filler
at the final stage.

At this stage the ‘dent’ should be surrounded by a ring of bare
metal, which in turn should be encircled by the finely ‘feathered’ edge
of the good paintwork. Rinse the repair area with clean water, until all
of the dust produced by the rubbing-down operation has gone.

Spray the whole repair area with a light coat of primer - this will
show up any imperfections in the surface of the filler. Repair these
imperfections with fresh filler paste or bodystopper. and once more
smooth the surface with abrasive paper. If bodystopper is used, it can
be mixed with cellulose thinners to form a really thin paste which is
ideal for filling small holes. Repeat this spray and repair procedure until
you are sauslied that the surface of the filler, and the feathered edge of
the paintwork are perfect. Clean the repair area with clean water and
allow 1o dry fully,

The repair area is now ready for final spraying. Paint spraying must
be carried out in a warm, dry, windless and dust free atmosphere. This
condition can be created artificially if you have access to a large indoor
working area, but if you are forced to work in the open, you will have to
pick your day very carefully. If you are working indoors, dousing the
floor in the work area with water will help to settle the dust which
would otherwise be in the atmosphere. If the repair area is confined to
one body panel, mask off the surrounding panels: this will help to
minimise the effects of a slight mis-match in paint colours. Bodywaork
fitings (eq chrome strips, door handles etc) will also need to be
masked off Use genume masking tape and several thicknesses of
newspaper for the masking operations,

Before commencing 1o spray, agitate the aerosol can thoroughly,
then spray a test area (an old tn, or similar) until the technique is
mastered, Cover the repair area with a thick coat of primer; the
thickness should be built up using several thin layers of paint rather
than one thick one. Using 400 grade wet-and-dry paper, rub down the
surface of the primer until it is really smooth. While doing this, the work
area should be thoroughly doused with water, and the wet-and-dry
paper penodically rinsed in water. Allow to dry before spraying on
more paint.

Spray on the top coat, again building up the thickness by using
several thin layers of paint. Start spraying in the centre of the repair area
and then, using a circular motion, work outwards until the whole repair
area and about 2 inches of the surrounding original paintwork 15
covered. Remove all masking material 10 to 16 minutes after spraying
on the final coat of pant.

Allow the new paint at least two weeks to harden, then, using a
paintwork renovator or a very fine cutting paste, blend the edges of the
paint into the existing paintwork. Finally, apply wax polish.

Plastic components

With the use of more and more plastic body components by the
vehicle manufacturers (eg bumpers, spoilers, and in some cases major
body panels), rectification of damage to such items has become a
matter of either entrusting repair work to a specialist in this field, or
renewing complete components. Repair by the DIY owner is not really
feasible owing to the cost of the equipment and materials required for
effecting such repairs. The basic technique involves making a groove
along the line of the crack in the plastic using a rotary burr in a power
drill. The damaged part is then welded back together by using a hot air
gun to heat up and fuse a plastic filler rod into the groove. Any excess
plastic is then removed and the area rubbed down to a smooth finish. It
1s important that a filler rod of the correct plastic i1s used, as body
components can be made of a variety of different types (eg
polycarbonate. ABS, polypropylene).
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If the owner is renewing a complete component himself, he will be
left with the problem of finding a suitable paint for finishing which is
compatible with the type of plastic used. At one time the use of a
universal paint was not possible owing 1o the complex range of
plastics encountered in body component applications. Standard
paints, generally speaking, will not bond to plastic or rubber
satisfactorily. However, it is now possible to obtain a plastic body parts
finishing kit which consists of a pre-primer treatment, a primer and
coloured top coat, Full instructions are normally supplied with a kit,
but basically the method of use is to first apply the pre-primer to the
component concerned and allow it to dry for up to 30 minutes. Then
the primer is applied and left to dry for about an hour before finally
applying the special coloured top coat. The result s a cormectly
coloured component where the pant will flex with the plastic or
rubber, a property that standard pamnt does not normally possess.

6 Major body damage - repair

Where serious damage has occurred or large areas need renewal
due to neglect, it means certamnly that completely new sections or
panels will need welding in and this 15 best left to professionals, If the
damage is due to impact it will also be necessary to completely check
the alignment of the bodyshell structme. Due to the pnnciple of

onstruction the strength and shape of the whole can be affected by
damage to a part. In such instances the services of a Ford agent with
speciahist checking jigs are essental If a frame s left nusaligned it s,
first of all, dangerous as the vehicle will not handle poperly and,
secondly, uneven stresses will be imposced on the steenng, engme and
transmission, causing abnormal wear or complete falue. Tyie wear
may also be excessive.

7 Door rattles - tracing and rectificatior

1 The most common cause of door rattles 15 a nusaligned, loose or
worn striker plate. Other causes may be

(a) Loose door or window winder handles
{h) Loose or misaligned door lock components
fc) Loose or worn remote control mechanism

2 tis quite possible for rattles 1o be the result of a combimation of the
above faults, so a careful examunation should be made to determime the
exact cause.

3 1hws found necessary Lo adjust the stuker plate (photo), close the
door to the fiust of the two locking positons. Visually check the relative
attitude of the strker outside edge 1o the lock suppont plate edge. The
edges A and B (Fig. 11.1) should be parallel and can be checked by
shining a torch through the door gap from above and below the strker
' Check the amount by which the door stands proud of the adjacent
sanel. Adjust the stoker plate as necessary 1o obtam a dimension of 6.0
mm (0.24 in).
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7.3 Door striker plate

Fig. 11.1 Aligning the striker to lock support plate (Sec 7)

Edges A and B should be paralfe!

Fig. 11.2 Lock claw-to-striker clearance (Sec 7)

A = 70nmum (028 in)

5 With the fock in the open position, check the lock claw striker
clearance (dimension A in Fig 11.2). This should be 7.0 mm (0 28 in)
and can be checked by placing a small ball of plastcine, or similar
matenal on the strker post and checking its height after gently closing
the door. The strker plate can be repositioned vertically to obtain this
dimension, bul take care to not to disturb any previous initial settings
of the plate

8 Bumpers - removal and refitting

Front bumper

1 Disconnect the battery earth lead. Also where necessary dis
connect the indicator wiring.

2 Remove the radiator grille {Section 9).

3 Remove the four bumper retaining screws (photo) and lift away the
bumper. On later models disengage the bumper corner sections from
the body side clips as the bumper is withdrawn.

4 Refuting is the reverse of the removal procedure, but do not fully
tighten the bolts untl the bumper is correctly aligned.

Rear bumper

5 Open the tailgate. then remove the mat and the sub-floor.

6 Remove the jack and washer water reservoir {where applicable).
7 Remove the two nuts, spring washer and flat washers, at each end
and lift away the bumper (photo).
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Fig 11.3 Front bumper mounting (Sec 8)

A e mountig bracket 8 Outer rinatiteeng b het

8.3 On Later madels the bumpie
beneath plashic caps

9.2A Removing the upper ..

8 Refituing 15 the reverse of the removal procedure but do net fully
tighten the nuts untl the bumper 1s correctly ahgned

Bumper trim strips

9 The bumper tim staps can be temoved, and replacements fitted, by
P g themn and out of the retinnmg grooves The jolyis made a little
easwer f a soap and water solution 1s applied 1o the T-shaped retaining
groove

"

87 Rear bumper retaning nuts (annowed)
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9.2B ... and lower rachiator grille mounting screws

9 Radiator grille - removal and refitting

1 Disconnect the battery earth lead. Open the bonnet

2 Remove the mounting screws and washers and it away the golle
(photo). On early models 1t 1s necessary 1o disconnect the indicator
wiring before the gnlle can be removed fully

3 Refitting is a reversal of removal.
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10 Windscreen - removal and refitting

1 If you are unfortunate enough to have a windscreen shatter, or
should you wish 1o renew your present windscreen, fitting a
replacement is one of the few jobs which the average owner is advised
10 leave 1o a professional, but for the owner who wishes to attempt the
job himsell, the following instructions are given

2 Cover the bonnet with a blanket, or cloth to prevent accidental
damage and remove the windscreen wiper blades and arms as detailed
in Chapter 12.

3 Put on a pair of hightweight shoes and get into one of the front
seats. With a piece of soft cloth between the sole of your shoes and the
windscreen glass, place both feet in one top corer of the windscreen
and push iomly (See Fig 11.5)

4 When the weatherstip has freed itself from the body flange in that
area, repeat the process at frequent intervals along the tap edge of the
windscreen until, from outside the car, the glass and weatherstap can
be removed together.

5 I you are having to renew your windscreen due to a shattered
screen, remove all traces of sealing compound and broken glass from
the weatherstrip and body flange.

Gently prise out the clip which covers the joint of the chromium
fiisher stip and pull the linisher stap out of the weatherstrip. Then
remove the weatherstup from the glass or, if it is on the car (as n the
case of a shanered screen) remove it from the body flange
7 To fit a new windscreen start by fitting the weatherstnp mound the
new windscreen glass.

8 Apply a suitable sealant 1o the weathersinp-to-body groove. Fit a
fine, but strong, piece of cord right the way round the groove. allowing
an overlap of about 150 mm (6 n) a1 the joint.

9 From outside the car, place the windscreen i its correct position,
making sure that the loose end of the cord is inside the car.

10 With an assistant pressing firmly on the outside of the windscreen,
get into the car and slowly pull the cord thus drawing the weatherstnp
over the body flange (See Fig. 11.6).

11 Apply a further layer of sealant 1o the underside of the
rubber-to-glass groove, from outside the car.

12 Refit the chromium finisher strip into its groove in the weatherstop
and fit the clip which covers the joint,

13 Carefully clean off any surplus sealant from the windscreen glass,
belore it has a chance to harden and then el the windscreen wiper
arms and blades

11 Tailgate window glass - removal and refitting

Where applicable, remove the window glass wiper arm and blade,
and carefully disconnect the heater element connections.
2 Carelully prise out the mylar insert from the rubber moulding.
3 If possible, obtain help from an assistant and carefully use a blunt
bladed screwdriver 1o push the weatherstip hip along the upper
transverse section under the taillgate aperture flange. When approxi-
mately two thirds of the weatherstrip lip has been treated in this
manner, pressure should be applied to the glass from inside the car. The
glass and weatherstrip can then be removed from the outside.
4 Clean the lip of the window aperture and the glass and
weatherstrip if they are to be used again. Do not use solvents such as
petrol or white spirit on the weatherstrip, as these may cause
deterioration of the rubber.
5 When refitting, fit the weatherstrip to the glass, then insert a
drawcord in the rubber-10-body groove, so that the cord ends emerge
at the bottom centre with approximately 150 mm (6 in) of overlap.
During this operation it may help to retain the weatherstrip to the glass
by using short lengths of masking tape.
6 Apply a suitable sealant to the body flange. Position the glass and
weatherstrip assembly to the body aperture and push up until the
weatherstrip groove engages the top tranverse flange of the body
aperture. Ensure that the ends of the drawcord are inside the car, then
get the assistant to push the window firmly at the base whilst one end
of the drawcord is pulled from the weatherstrip groove. Ensure that the
cord is pulled at right-angles to the flange (ie towards the centre of the
glass) and that pressure is always being applied on the outside of the
glass in the vicinity of the point where the drawcord is being pulled.
7 When the glass is in position, remove the masking tape which may
have been used, then seal the weatherstrip 10 the glass.

Fig. 11.5 Windscreen removal (Sec 10)

Fig. 11.6 Windscreen fitting using a drawcord (Sec 10)

8 Lubricate the mylar insert with a rubber lubricant and refit it.
9 Refit the wiper arm and blade (where applicable) and reconnect
the heater element connections.

12 Door remote control handle - removal and refitting

1 Remove the door trim panel, as described in Section 13,

2 Push the remote control handle assembly towards the front of the
car and pull it out of the opening in the door inner panel (photo).

3 Lift the protective cap off the rear and twist the assembly to
disengage it from the operating rod (photo).

4 Remove the protective cap from the operating rod.

5 Refitting is the reverse of the removal procedure.
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Fig. 11.7 Door handle assembly (Secs 12 and 16)

12 2 Removing the remote control handle from the door 12.3 Disengage the remote control handle from the operating rod
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3.1 Removing the window winder insert (later models)

13 Door trim panel removal and refitting

1 Carefully it up and emove the window winder handle insert
(photo).

2 Remove the winder handle retimming serew and pull off the handle
and esculcheon (photos)

3 Remove the two aimirest retining screws, um the armrest through
90" and pull out the top hxing (photos)

4 Carefully remove the temote control bezel by shding it forwards and

13.2B ... and window winder handle

iy ¢

13.3A Remaove the screws

13 2A Remove the screw

unserew the povate lock button (photos)

5 Whaore apphcable, unsciew the nut from the extenor mirror control
knob (photo)

6 Takmg care that no damage to the panel or paintwork occurs,
carefully pnse the uvun panel from the door panel. Where applicable
disconnect the speaker winng (photos)

7 Refiung s a reversal of removal, but it the window winder handle
so that, when the window 1s closed, the winder s in the lower vertical
position

1338 .. then tumn the armrest 90" to
remove it

13.4A Shde the remote control bezel
forwards to remove it

13.4B Door lock button

13 5 Removing the nut from the exterior
mirror control knob
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13 6B Disconnecting speaker wirng when
removing the door trim panel

14.2 Removing the plastic sheet from the
inner door

S\

b e - s

14.4A On later models the window
regulator is riveted to the door

14 Door window regulator assembly - removal and refitting

Remove the door tim panel, as described i the previous Section

Peel off the plasuc sheet (photo)

Temporarily refit the winder handle and lower the window

On early models remove the screws sccuring the regulator

assembly to the inner door panel. On later models the mam assembly is
ted in position and the rivets must be dnlled out. The relay bracket

15 secured by screws (photos).

£ Yraw the regulator assembly towards the rear of the door, to

dicngage if from the runner at the base of the window

6 Push the window glass up and use adhesive tape on each side of

the glass and over the window frame to retain it If 1t 1s to be left for any

B G PO =

x

(W
e
I- e
14.4B Window requlator relay bracket

SCrews

length of tme, use a wooden support as well

7 Withdraw the regulator from the door.

8 Refitting 1s the reverse of the removal procodure, alignment being
obtained by adjusting the pivot plate as necessary. A riveter tool and
new rivets will be required to it the later assembly.

15 Exterior door handle - removal and refitting

1 Remove the door trim panel, as previously described.

2 Pull away from the plasuc sheet the extenor handle then
disconnect the two connecting hnks from the door lock to the extenor
handle.

—
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Fig. 11.8 Door window regulator assembly (Sec 14)

Yo

D

Fig. 11.9 Exterior door handle (Sec 15)
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3 Remove the two handle retmming bolts and withdraw the handle
4 Refitting 1s the reverse of the removal procedure, but do not forget
to install the bushes for the link rods. A hittle petroleum jelly on the rod
ends will assist with thew installation

16 Door lock assembly - removal and refitting

1 Remove the door taim panel as previously descrnbed and remove
the plastic sheeting

2  Remove the remote control handle and two window frame bolts
3 Using a screwdnver, pose the chips from the extenor handle rod and
detach the rods hom thae lock

4 Remove the cross:head screws secanng the fock to the shell and
the plastuc chps secunng the wemote control tod 1o the mner panel
(photo).

5 Remove the lock fiom the door teough the lower rar aceess
aperture.

G When relithing, isert the remote conttol tod through the door
aperture, ensunng that the vod hes agamnst the doornmner panel Locate
the lock on the door shell, pushing the frome towards the outer panel,
to enable the lock 10 be conectly positiomed on the rear shaell

P Secure the lock wath the teee scosws and secwe the remole
control rod 1o the wnee pancl, with the two plastic chips

8 Refn the extenor handle rods i ther mespective lock locabons
Position the black bush A and white bushes B as shownom Fig. 11 10

9 The remainder of the refiting procedure is the reverse of the
removal procedure.

17 Door window glass - removal and refitting

1 Remove the door trim panel, as previously described, then peel the
plastic sheeting away from the door panel apertures.

2 Remove the door belt moulding/weatherstrip assembly (see Fig.
11.11).

3 Wind up the window glass, then remove the pivot plate screws.
Remove the four regulator gear plale securing Screws or rivets.
Disengage the studs and rollers of the regulator arms from the door
glass channel and carefully lift out the glass. Allow the regulator to fall
away, pivoting on the regulator handle shaft.

4 When refitting, initially insert a small block of wood in the bottom
of the door assembly. Locate the glass in the door panel, so that it is
resting on the wooden block

5 Locate the studs and rollers of the regulator arm into the door glass
channel, then temporarily install the window handle and turn 1t to align
the gear plate with the panel fixings. Secure the plate to the inner
panel.

6 Loosely assemble the pivot plate, then wind up the glass and align
it in the frame. Tighten the pivot plate screws

7 The remainder of the refitting procedure 1s the reverse ol the
removal procedure

k Fig. 11.11 Removing the door belt moulding (Sec 17)

~

T® 1

Fig. 11.10 The black (A) and white (B) door lock bushes
(Sec 16)

Fig. 11.12 Removing the door window glass (Sec 17)

-/
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18 Door window frame - removal and refitting

1 Remove the door tnm panel as previously described, then peel the
plastic sheeting away from the lower door panel apertures.

2 Remove the door belt moulding/weatherstrip assembly.

3 Lower the window glass, then peel back the lower front corner of
the plastic sheeting and remove the reflector (where applicable) to
gain access to the front and rear lower fixing bolts.

4 Remove the five bolts and frame seals, 1o free the frame from the
shell. Push the glass out of the frame at the rear of the door, so that the
frame lies between the glass and the outer panel. Repeat for the front of
the door.

5 Pull the rear of the frame from the shell, whilst guiding the front of
the frame rearwards past the first door bolt moulding retaining chp
This enables the frame to be lifted clear.

6 When refitting, insert the front of the frame so that the vertical leg
lies to the rear of the lirst moulding clip.

7 Spring the rear of the frame into the shell, so that the frame lies
between the glass and the outer panel, whilst springing the frame front
ertical leg past the moulding chp. so that this also hes between the
glass and the mner panel

Sprng the frame around the glass and secure 1t with the five bolts,

. Pull the weatharstup from the door aperture flange, then shut the
door and adjust the frame o obtan a gap between the frame and
flange (in and out) of 10 1 14 mm (04 10 0.6 in), and between the
frame and the A-pillar (fore and aft) of 8 1o 12 mm (03 10 05 n)
Tighten the bolts

10 The remainder of the refnting procedure 1s the reverse of the
removal procedure.

19 Window frame moulding and door weatherstrips -
removal and refitting

Fig. 11.13 Window frame retaining bolts - arrowed (Sec 18)

Prise out reflector for access to A and pull back plastic sheet over B

5  Remove the sculf plate front screw and locally hft the weatherstrp.
6 Remove the lower facia panel.

7 On the nght-hand side, remove the instrtument panel as described
i Chapter 12. On the left-hand side remove the glove compartment
8 Remove the face level vent.

9 Unscrew the nuts and remove the plates from the inner sides of the
hinges, then lift the door from the car.

10 Refitting is a reversal of removal, but check the door striker
adjustment as described in Section 7.

1 Where applicable, wind the window down to its fullest extent
Carefully prise the weatherstrip out of the groove in the door outer
bright metal finish moulding

2 When refitting, correctly position the weatherstrip over its groove
With the thumbs, carefully prise the strp fully into the groove

3 Wind the window up (where applicable) and check that the
weatherstipas fitted correctly

20 Door - removal and refitting

With the door open, remove the chip from the bottom of the check
arm pivot pin then remove the pin (photo).
2 Support the door on blocks of wood.
3  Where door speakers are fitted remove the tnm panel (Section 13)
then remove the wiring from the front edge of the door.
4 Where roll pin type hinges are fitted (early models) use a narrow
dnft to drive out the roll pins, then remove the door from the car. Where
solid hinge pins are fitted (photo) the pins cannot be removed and the
hinges must therefore be detached from the body pillar as follows

s At

A
=

Door check arm (arrowed)

20.4 Door hinge on a later model

21 Door private lock - removal and refitting

1 Remove the door trim panel as descnbed in Section 13

2 Prise the clip from the control rod and disconnect it from the man
door lock (photo).

3 Slide the retaining clip down then withdraw the private lock from
the outside of the door

4 Relitting is a reversal of removal

22 Rear quarter trim panel - removal and refitting

1 Remove the screws retaining the window quarter trim and hit away
the trnim

2 Remove the B-pillar vertical trim and the seatbelt screw (where
applicable)

3 Remove the two screws and remove the rear seat cushion. Where
apphicable, feed the seatbelt and buckle assembhes through the
opening in the cushion.

4 Remove the thiee trim panel screws and the step plate. Where

21.2 Inner view of the private door lock
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applicable, remove the luggage compartment hook. Carefully prise
away the trim panel.

5 Refitting is the reverse of the removal procedure, but on
completion, tighten the seatbelt bolt to the specified torque.

23 Opening rear quarter glass assembly — removal and
refitting

1 Remove the trim covers from the B-panel and the quarter window

surround (trim). Where applicable first remove the rear seatbelt inertia

el (Section 3G)

2 Remove the two toggle retaining screws and remove the toggle

from the rear C-pillar.

3 Remove the window frame weatherstrip then drive out the

toggle-to-cateh retaming pin and remove the toggle.

4 Relitting s the reverse of the removal procedure, but lubricate the

Bopllar linge: pivots with a soap solution prior 1o fitting the glass

assembly. Adjust the toggle, or weatherstrip flange, to achieve 8 10 10
1 (03 10 0.4 1n) gap between the glass and the weatherstrip flange.

nghten the toggle screws 1o the specified torque.

24 Load space trim panel - removal and refitting

T Remove the ear quarter tnm panel, as previously descnbed

20 Pall the seat Torward and remove the ten securing screws. [t may
dlso be necessary 1o detach the back tnm panel (five screws)

3 Remove the interior light connection and the seatback lock knob
and then remove the panel.

4 Refitting is the reverse of the removal procedure. Ensure that the
sound deadening material is correctly positioned and that the trim
panel does not foul the seat release hinge mechanism.

25 Bonnet release cable — removal and refitting

T Incthe event of the release cable breaking, it is possible to remove

the radiator golie to operate the lock spring by hand. Grille removal 1s

thealt wathoin Section 9, but since it is not possible 1o open the bonnet,

iwill b found a little dithcult (though not impossible) to gain access

1oy thie L relaimieng Scrows.

T To remove the release cable i normal circumstances, remove the
mtor upper cowl plate.

3 Lronvinside the car, remove both the clevis pins and the spring and

mnect the welease cable from the control lever (photo).

A Slacken the cable adjuster clamp and release the cable from the

hook lock spring

B Remove the cable retaining clips, then pull the cable through the

thash panel to remove 1l

G Relntng of the cable 1s essentially the reverse of the removal

procedure, adjusting as necessary. 1o remove any cable slack. For

26.1 Removing bonnet earth lead

Fig. 11.14 Quarter window fixing screws - arrowed (Sec 23)

further nformanon on this, refer to paagraph 6 of the following
Section

26 Bonnet - removal, refitting and adjustment

1 Open the bonnet to its fullest extent. Using a suitable implement,
scrbe a line around the hinges. Remove the screw securing the earth
lead where applicable (photo).

2 Remove the two bolts and washers secuning each side of the
bonnel to its hinges (photo). With assistance, it can now be lifted off.
3 Refituing is a reversal of removal procedure Before fully tightening
the securing bolts, ensure that the hinges are ahigned with the scnibed
marks. This wall ensure correct alignment,

4 1t s found that the bonnet requites adjustment, this can be
effected m the vertical plane by slackening the catch post locknut and
screwing the catch post in or out. Fore-and-aft adjustment can be
effected by slackening the hinge bolts.

5  Adjustable bump rubbers are also provided and these should be
positioned as necessary to stop vibration, but at the same tme must
allow the bonnet to be closed easily.

G Adusument of the bonnet locking spning can be made by
slackening the cable clamp on the upper crossmember and shding the
outer cable through the chp as necessary. When correctly positioned,
the hood lock spring/cable setting dimension should be as shown in
Fig. 1115 Tighten the clamp screw when the adjustment is
satisfactory
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16mm + 0.5

| -1.0
0.63in+ 0.019

- 0.04

Fig. 11.15 Bonnet locking spring setting dimension (Sec 26)

. Tailgate  removal and refitting

1 Open the talgate and detach the m-hne connectors from the
damper(s)/stiut(s) (photos)

2 Suppoit the talgate, then disconnect the dampers by posing out
the plastic wedges with a small screwdnver (photo).

3 With help rom an assistant, support the tailgate and remove it by
removing the hinge bolts (photo)

4  When installing, align the tailgate so that the edges are flush with
the rear of the roof and the C-pillar sides, and the gap between the
tailgate and the roof edge is 7 1o 9 mm (0.3 to 0.4 in) - see Fig. 11.16.
5 Align the lower edges of the tailgate, so that itis flush with the rear

Al

tailgate :

Lo
piry

et AUN e

21.3 Tailgate hinge bolts 27.6 Tailgate bumper pad

27.1B Tailgate damper connection to

700mm(.275in)
2 +200mm(.0781n)
' -000mm(.000in) ,

g

Fig. 11.16 Tailgate-to-roof edge alignment (Sec 27)

comers of the body, with the striker plate in the upper central position
G Pads can be used beneath the C-pillar bumpers lor abgnment of the
tailgate sides with the C-pillar slope (photo) Note that the thick end of
the bumper faces towards the front of the velicle on early models.

7 On completion, refit the dampers and wiing connectors

28 Tailgate private lock - removal and refitting

1 Open the tailgate and prise off the tnim, then remove the latch
(three bolts and washers) (photo).
2 Remove the lock cylinder retaining nut, then turn the lock spider, to

27.2 Method of disconnecting the taillgate
dampers

28.1 Tailgate latch
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Fig. 11.17 Tailgate private lock components (Sec 28)

A Cuter hody £ Lock barred

i Seal Nt
C Washer G Sprng
D Spider H  Cuelip

detach it from the lock cylinder and outer body

3 Refitting is the reverse of the removal procedure.

4 If 1t 1s found necessary 1o remove the lock barrel, this can be done
after 1t has been removed, by removing the cuchip from the barrel
housing. The spring, barrel and spider can then be detached and a new
banel fitted by reversing this procedure

29 Tailgate striker plate - removal and refitting

1 Open the tndgate then carelully scnbe a mark around the stnker 1o
lacilitate refitting (photo).
2 Remove the single bolt and washer and take off the stnker plate.
Refitting s the reverse of the iemoval procedure, following which
Apostment can be made, off found necessary, to obtamn satisfactory
weing and closmg of the tmlgate

30 Fuel filler flap — removal and refitting

1 Remove the load space tnm panel, as previously described.

2 Remove the two screws lrom mside the car and hilt away the hiler
1HTH

3 Rehliting s the reverse of the removal procedure.

31 Facia panel - removal and refitting

1 Disconnect the battery earth lead.

2 Remove the steering column shroud retaining screws. Remove the

lower hall and release the upper half retaining lug from its spring clip

by pulling sharply upwards.

3 Remove the instrument cluster, as described in Chapter 12.

4 Detach the flexible pipes from the dash panel vents and defrosters.

5 Where applicable remove the ashtray and centre vent and remove

the concealed screws (photos).

6 Remove the left and right-hand A-pillar trims (2 screws each)

also the grab handle, if fitted.

7 Remove the instrument panel pad retaining screws and lift the pad
vay. If appropriate, remove the dash panel vents and transfer them 1o

aie new instrument panel,

8 Installation is essentially the reverse of the removal procedure, but

connect the flexible pipes to the vents and defrosters before the crash

pad s fitted

291 Tanlgate: sinkaa

31.5A Puse out the centie vent

“
-

e T T N
31.5B . and remos e the screws
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32 8A Pnse oul the cap

}"'_i)

Fig. 11.18 Clock removal tools (Sec 32)

A A0 mm (O 16 ) B 100 nun (Q 40 1m1)

and remove the console screw

32 .9 Removing the handbrake lever boot
and bezel

17 As applicable, remove the electrical connector from the base of
each seatbelt stalk and remove the stalk fixing bolt through the top of
the console. Remove the stalk assembly through the inside console
support.

18 Pull the carpet away from the sides of the support assembly, then
detach the support by removing the eight secuning screws,

19 Refitung is basically the reverse of the removal procedure, but first
ensure that all the spie nuts are correctly located on the brackets.
Tighten the seatbelt stalks to the specified torque.

32 Centre console - removal and refitting

pasic type

Lilt the carpet rom around the hont of the console, then push the
Lok and bezel out of the housing Disconnect the clock leads
2 Remove the two screws at the wear end and two more from the
clock end. to release the console.
3 Remove the gear lever knob, or T-handle
4 Lift off the console. As apphcable, remove the clock mounting plate
screws and/or gearshift lever boot
5 Reftting i1s the reverse of the removal procedure.

Ghia type (also fitted to later non-Ghia models)
6 Lift the carpet from around the front of the console
7 Fabricate two small brackets from 1.5 mm (0 06 in) sheet steel (see
Fig. 11.18) and insert these behind the black bezel 1o remove the clock
Disconnect the wiring.
8 Remove the two console retaining screws, then prise out the cap in
front of the gearshift lever and remove the screws beneath (photos).
9 Carefully prise the handtrake lever boot and bezel assembly from
the console and remove 1t (photo).
10 Carefully prise out the centre panel cover from behind the gear
lever.
11 Lift up the centre armrest and remove the screw from the bottom of
the compartment.
12 Remove the armrest hinge screws and place the armrest in the
compartment.
13 Remove the two screws at the front end of the annrest

Prise out the cap at the rear of the console and remove the screw
v Carefully lift out the rear secuon, front section and console
Compartment
16 Remove the heat insulating pad from beneath the console
Compartment area

33 Sunroof panel - adjustments

Gap adjustment

1 When closed, a gap of 5.8 10 6.9 mm (0.23 to 0.27 in} should exist
between the sunroof and the car roof. If a vinyl roof coveris fitted, this
gap should be reduced by 1.78 mm (0.07 in). If adjustmentas requured,
proceed as detailed below.

2 With the sunrool hall open, remove the sunrool headhining frame.
3 Close the sunroof, then pull the headlining from the rear and
remove i,

4 To adjust the front of the sunrool, loosen the front guide retaining
screws, then whilst pressing the guides inwards, tighten the screws.
5 To adjust the rear, loosen the two fixing screws at cach side of the
adjusting base, then press the rear shdes inwards aned tghten.

G Fit the headlining and headlining frame

7 I the adjustment is still incorrect, remove the weatherstrip from the
roof panel and bend its mounting llange as necessary

LR R TR e TR e
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Fig. 11.19 Sunroof control mechanism (Secs 33, 34 and 35)
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R

Fig. 11.20 Sunroof front gap adjustment (Sec 33)

pteoriss
G

Fig. 11.22 Sunroof height adjustment (Sec 33)

Left Frant, Right Rear

Height adjustinent

8 The front edge of the sunroof should be flush with, or 1T mm (0.04
in) below, the edge of the car roof. The rear edge should be flush with,
or T.mm (0.04) above, the car roofl If adjustment is required, proceed
as described below.

9 Proceed as descnbed m paragraphs 1 to 4 inclusive, but before
tghtening the screws, adjust the sunroof height by turning the
adjusting screw (Fig 11.22) as necessary. Tighten the guide retaining
SCTEWS.

10 To adjust the rear end, loosen the adjusting screws on the link
assemblies (on the inner side of the panel). Adjust the height and
tighten the screws.

11 Check for leaks and noises, adjusting again, if necessary.

12 Fit the headlimng and headlining frame.

34 Sunroof - removal and refitting

1 Open the sunroof, then mark the position of both guide pin
assemblies. Remove the guide pins and guides.
2 Close the sunroof, then push the button upwards to the ult
nasition,

ILift the front of the sunroof out of its opening, whilst turning the
handle unul the screws fastening the cable 10 the base assembly are
accessible.

4 Unscrew the cable and hilt out the complete sunroof, including the
base assembly.

5 Unscrew the handle assembly, pull out the handle and escutcheon
then remove the button control Remove the cup.

G Unscrew the gear bearing. then remove it, together with the pinion.
7 Move the cable so that the grooved dowel pin appears in the
opening of the pinion. Pull out the pin and discard it. The operating
cable can now be pulled out of the tube assembly.

8 To refit the sunroof, install the operating cable into the tube
assembly. Turn the cable at its T-formed end and fit a new grooved
dowel pin. Smear a little general purpose grease on the cable and
where it will contact the pinion, then assemble the pinion and bearing.
9 Fit the handle cup and fit the button to the lever.

10 Fit the handle and escutcheon, then check the handle position as
follows:

{a) Pull the button down and turn the handle fully clockwise,
which should now be approximately 30 degrees ahead of its
original position opposite the cup of the handle (Fig. 11.23).

(b) Push the button up and turn the handle fully anti-clockwise.
which should now be approximately 30 degrees ahead of its
original position. The handle can be reset on the pinion
splines as necessary.

11 Insert the sunroof into the opening and attach the cable to the base
assembly.

12 Carefully move the sunroof 1o the rear, by turning the handle, then
screw on the guide pin assemblies with the pin outwards, to coincide
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Fig. 11.23 Checking the sunroof handle alignment (Sec 34)

with the ks made wheno removed. Note that the le
guides ane not mterchangeabl
13 Adjust the ool as descabed in the previous Section

ft and nght-hand

35 Sunroof bracket and drive assembly
“fitting

removal and

T Remowe thie crank handle, the prion dove and the beanng
. Ademove the cavenng stap, then remove the niror, courtesy hght
and sun visors
3 Remove the windscreen, as descobed i Secoon 10,
4 Carcfully remove the headbinng from above the muddle of the
windscreoen
5  Pull the grooved dowel pon out of the actuating cable and discard
i
6 Pull back on the cable shightly, to clear the dove assembly of the
cable.
7 Remove the tube guide screw (nght-hand side) and chip (left-hand
side), and remove the tubes
8 Remove the screws, o release the bracket and drve assembly,
9 Refitting the bracket and drive assembly 1s the reverse of the
removal procedure, using a new grooved dowel pin. Check the handle
position, as desernbed i patagraph 10 of the previous Scction and
adjust the ool if necessary, as described in Section 33.

Vo

. MIdr

Fig. 11.24 Tube guide screw and clip

36 Seat belts — general

1 Al models are fitted wath inerta reel seat belts Tor the Teont seats
Rem seat belts of a sinilar type are also avalable

2 Fug 1125 shows the floor-mounted front seat belt stalk Remowval
of the basic type lixing is straightforwand, but for Ghia and Later imendeds
the centre console must be partly removed, as descnbed in Secnan 32
3 To remove the front seat belt inertia reel, remove the tear guate
trum panel, as described in Section 22, then remove the three nuts from
the anchor plate and lower the assembly through the apenune, whilst
feeding the belt through the slot in the inner panel (photos)

4 To remove the rear seat belts remove the cushion and unsorew the
anchor bolis. The mertia reels can be unbolted Trom the vea sicde poaneeds
(photos)

36.3A Front seat belt anchor plate and nuts

36.4A Rear seat belt outer anchor

36.3B Feeding the front seat belt through
the slot in the inner panel

36.4B Rear seat belt niddle anchor

36.3C Front seat belt inertia reel and
anchor plate

o -

36.4C Rear seat belt ineria reel
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Fig. 11.25 Front seat belt anchorage points (Sec 36)

5 When rehitting the seat belts, ke sure that the anchor plites are
postoned at the corect angles and bghten the bolts to the specified
e

2 Unscrow the cross: head screws and remove the mirror and base
from the roof {photo).
3 Refithing 1s a reversal of removal

39 Seats - removal and refitting

Front seals

1 Rehtthe seat fully to the rear then unscrew the mounting bolts from
the front of the shde rails (photo)

2 Adjust the seat fully to the front, unscrew the rear mounting bolts,
then remove the seat from the car

3 Refittng s a reversal of remowval

Rear seats

4 Remove the screws from the front of the seat cushion, and hift the
cushion liom the car (photo)

5 Relase the seat from the upper lateh(es), then unbolt the hinges
and remove the sea bhackrest

6 Relitung s a reversal of removal

/ Adjustable exterior mirror  removal and refitting

40 Heater controls - adjustment

1 Remove the door tim panel as descobed i Section 13

2 Unscrew the mounting nuts and withdraw the nurror rom: the
outside of the door, at the same tnue feeding the cables through the
hole (photo).

3 Refiting 1s a reversal of iemoval

38 Interior mirror - removal and refitting

1 Pnse the plastic cover from the muror base (photo).

1 Disconnect the batery  eanh  lead, then remove the glove
compartment by unscrewing 7 sciews al the top and 2 nuts at the
bottom: Also disconnect the glove compartment hghting leads

2 Move the heater controls to a pomt 2 mm (008 in) from the end
posiion, then wemove both outer cable chips (see Figs. 11.26, 11.27
and 11 28 as appropmate).

Standard heater
3 Check that the distributor and regulator flap levers are at the end of
thewr travel and clamp the outer cables in this position

37 2 Adjustable exterior mirror cable control

S

39.1 Front seat front mounting bolt

381 Remove the plastic cover ...

38.2 .. and unscrew the mirror base

e

39.4 Removing rear seat cushion mounting
screws
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/ T

Fig. 11.26 Heater control cable adjustment
on standard heater (Sec 40)
A Distrbutor flap control lever 8 Regulator Hap control lever
“toavy duty heater
Check that the distnbutor {lap lever and water control lever (Fig

11 28) are at the end of their travel and clamp the outer cables in this
non

All heaters
5 0On completion, reconnect the glove compartment lighting leads,
then refit the glove compartment and reconnect the battery earth lead

41 Heater controls - removal and refitting

1 Disconnect the battery earth lead.
2 Remove the steering column shroud (2 screws at the bottom, then
pull out at the top). Lower the steering column (leaving the two bolts
in position) sufficiently to allow the instrument cluster trim to be
removed,
3 Disconnect the switch leads and remove the instruments cluster
tnim, complete with cowl trim (11 screws). Remove the instrument
cluster bezel (3 screws).
4 Pull off the heater control knobs. If this i1s not possible break them
with a large pair of phers then remove the controls (4 screws). Do not
disconnect the control cables at the heater.
5 Remove the heater control panel (2 screws). Remove the blower
switch and lighting leacls.

Disconnect the cables from the heater controls

Refiting 1s the reverse of the removal procedure, during which it
v 7 be necessary to adjust the cables. as descnbed in the previous
S .on, Also it will be necessary 1o obtain new heater control knobs
where applicable.

42 Heater water valve (heavy duty heater) - removal and
refitting

1 Drain the engine coolant and disconnect the lower hose from the
radiator (refer to Chapter 2, if necessary).

2 Disconnect the three water hoses from the water valve.

3 Remove the outer cable from the clip on the water valve bracket,
then remove the assembly from the bulkhead (2 screws).

4 Twist the water valve, 1o disconnect the cable from the operating
lever.

5 Refitting is the reverse of the removal procedure, during which
adjustment should be made, as described in Section 40 for the heavy
duty heater. On completion, refit the radiator hose and fill the cooling
system, as described in Chapter 2.

43 Heater assembly — removal and refitting

1 Disconnect the battery carth lead.
2 “rain the coolant, referring to Chapter 2, if necessary.
3 isconnect the water hoses from the heater heat exchanger

(photo). If practicable, blow through the heat exchanger with

- = 2mm

Fig. 11.27 Heater control cable adjustment on heavy duty
heater (Sec 40)

A Distibutor Hap control lever

SPIne e

TEMPEHATURE
CONTHROL CanLE

WATER CONTROL
VALVE

Fig. 11.28 Water valve on heavy duty heater (Sec 40)

43.3 Heater water hoses



“94 Chapter 11 Bodywork and fitting

compressed air to remove any coolint weovimimg. Alteinatively place
cloths and/or newspapers beneath to absorh any spallage
4 Remove the cover panel, together with the heat exchanger o
water connection gasket, from the hulkhead (2 scipws)
5  Slacken the gearlever lockoul, then wemove the gearllever The
locknut requires a special peg spanner, avanlable irom Ford, but itis not
difficult to fabneate a ool which wlhich will do the job
6 Remove the parcel tay (4 screws) Where there s a centie console,
this must be removed also (refer 1o Secton 32).
7 Remove the steenng column shioud (2 screws at the bottom, then
pull out at the top). Lower the steenmg column (leaving the two bolts
in position), sufficiently 1o allow the mstament cluster 1o be wemoved
8  Remove the lower facia pancl complete wath cover panel Remove
the ashtray and cigarette hghter and disconnect the switches (photos)
9 Remove the glove compartment by unsorewing the 7 screws at the
top and 2 nuts at the bottom Also diseonnect the glove compartiment
lighting leads
10 Disconnect  the  denmaste
connechions {1 sciew vach)
11 Disconneet the Tacur vent hoses feom e Tusater There ane 2 ancthe
tandard heater and 4 on the heavy duty bl

2 Remove the lowe dash panel suppent stay (1 scnew)
13 Disconnect the contiol cobles from the Beater and the heeater

nozle hoses, together waithe then

blower leads

14 Remove the denuster nozzles (refer to Section 46, if necessary).
15 Remove the windscreen wiper motor bracket from its mounting
16 Remove the 4 heater secuning screws, (photo) then pull the heater
far enough rearward for the water connection pipes to clear the
bulkhead Tilt the 1op of the heater upward and forward, and withdraw
it sideways, then remove the foam gaskelt also.

17 Refitting is the reverse of the removal procedure, duning which it
will be necessary to adjust the heater controls as described in Sectuon
40. Do not farget 1o bghten the gearlever locknut. On completon, Hill
the coohing system. as descubed i Chapter 2

44 Heater assembly (Behr) dismantling and reassembly

1 Remove the distobotor flapshaft (1 chp) Note that the flap remains
m the lower section of the housing

2 Remove the clamps secunng the two halves of the housing, using
circhip phiets BRemove the uppes section, complete with the maotor, from
the lower section

3 Remove the heat exchanger and from the frame the lower section

4388

and centie cover panel

3.8C Removing the ashtray

43.16 Heater mounung bolt (arrowed)
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Fig. 11.29 Standard Behr heater (Sec 44)

Motor and fan

Upper housing

Lower housing

Dermister hose connection
Heat exchanger cover plate
Heat exchanger

Control flap

Control flap shaft

Heat exchanger seal

10 Oisteibutor flap

11 Disteibutor flap shalt

ChoNoOL & L~
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of the housing, then remove the heat exchanger from the frame and
take off the foam packing.

4 To remove the distributor flap from the housing, remove the clip
and withdraw the control lever sideways.

5 Remove the regulator flap from the lower section of the housing.
Bend back the 2 clamping straps sufficiently to enable the control lever
to be withdrawn after it has been turned towards the side, then remove
the regulating flap.

6 Remove the retaining straps for the blower motor cap, by pressing
outwards from the inside using a screwdriver.

7 Detach the motor from the upper section. Disconnect the motor
leads, remove the 4 retaining clamps and remove the motor and fan
inwards.

8 When reassembling, position the blower motor so that the electrical
connections face towards the cable fastening at the upper section.
Secure the motor and connect the leads, then fit the motor cap.

9 Position the regulating flap in the lower section and insert the
control lever by turning it from the side as necessary and swing it round
into the straps. Close the straps using pliers.

10 Position the distnbutor flap in the lower section and insert the
control lever from the side.

11 The remainder of the reassembly procedure is the reverse of the
removal procedure.

45 Heater assembly (Smiths standard and heavy duty) -
dismantling and reassembly

Standard heater
1 Remove clips A and B (Fig. 11.32) and remove the heater housing
side cover complete with flaps (15 screws).

Heavy duty heater
2 Remove clip A (Fig. 11.32) and remove the heater housing side
cover complete with flaps (15 screws).

All heaters

Remove the heat-exchanger and foam seal.

Prise off the circlip and remove the fan from the blower motor shaft.
Detach the blower motor from the support {3 nuts and bolts).
Reassembly is the reverse of the dismantling procedure.

o bW

P -

1 Motor assembly
2 Cover and bracket assembly
3 Control valve operating lever

5 Distributor flap
6 Fan

Fig. 11.30 Standard Smiths heater (Sec 45)

4 Right-hand housing cover

7 Control valve
8 Housing
9 Demister hose connection

10 Heat exchanger seal
11 Plenum chamber cover

_J
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Fig. 11.31 Heavy duty Smiths heater (Sec 45)

1 Housing 6 Plenum chamber cover
2 Hot air supply to lacia 7 Distributor flap

connection &8 Right-hand housing cover
3 Demister hose connection 9 Cover and bracket assembly
4 Fan 10 Motor assembly
5  Heat exchanger seal

46 Demister nozzles - removal and refitting

I zenger’s side

Aemove the glove compartment by unscrewing the 7 screws at the
to:  nd 2 nuts at the bottom. Also disconnect the glove compartment
li, g leads.

2 Withdraw the hose from the demister nozzle and remove the nozzle
(1 screw).

3 Refitting is the reverse of the removal procedure.

Driver’s side

4 Initially proceed as described in paragraphs 1, 2 and 3 of Section

41. Additionally remove the ashtray and cigar highter.

Fig. 11.32 Heater distributor flap (A) and regulator flap (B)
clips (Sec 45)

5 Remove the instrument cluster (4 screws), disconnecting the
speedometer drive cable and electrical connections. If there is any
doubt about the position of any of the electrical connections, make a
note of them first of all.

6 Withdraw the demister nozzle hose and remove the demister nozzle
(1 screw), turning it upward and outwards so that the inlet side of the
nozzle can come out first from the instrument cluster opening.

7 Refitting is the reverse of the removal procedure.

47 Face level vents - removal and refitting

Passenger's side

1 Remove the glove compartment by unscrewing 7 screws at the top
and 2 nuts at the bottom. Also disconnect the glove compartment
lighting leads.

2 Withdraw the hose(s) from the vent.

3 Remove the vent by unscrewing the 2 nuts which are accessible
from the rear of the panel.

4 Refitting is the reverse of the removal procedure.

Driver’s side

5 Initially proceed as described in paragraphs 1, 2 and 3 of Section
41, Additionally remove the 9 screws at the top of the instrument panel
trim.

6 With the hose(s) from the vent.

7 Remove the vent by usncrewing the 2 nuts which are accessible
from the rear of the panel.

8 Relfitting is the reverse of the removal procedure.
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A

Accelerator
cable removal and refitting - 74
shaft and pedal removal and refitting - 75
Air cleaner
removal and refitting
carburettor models - 68
fuel injection models - 80
£ rnator
srushes inspection, removal and refitting

Bosch - 202
Femsa - 203
Lucas — 202

dismantling and reassembly - 203
removal and refitting - 201
Antifreeze mixture — 60
Automatic transmission
description - 122
downshift cable
removal, refitting and adjustment — 127
extension housing oil seal renewal - 127
fault diagnosis - 127
maintenance, routine - 123
removal and refitting — 123
selector mechanism
adjustment - 126
removal, overhaul and refitting - 125
specifications - 103
starter inhubitor/reverse lamp swilch
removal and refitting - 127
torque wrench settings - 103
siliary (driving) light
alignment - 212

B

Battery
charging - 201
description and testing - 200
removal and refiting - 201
Big-end bearings - 37, 52
Bleeding the hydraulic system
brakes - 152
power steering - 168
Bodywork and fittings - 173 et seq
Bodywork and fittings
bonnet - 186
bumpers - 178
centre console - 189
demister nozzles removal and refitting — 197
description - 174
doors - 178, 180, 182 10 185
face level vents removal and refitting - 197
facia panel - 188
fuel filler flap — 188
heater — 192 to 194, 196
load space trim panel removal and refitting -~ 186
Taintenance
bodywork and underframe - 176
routing — 176
upholstery and carpets - 176

mirrors — 192
open rear quarter glass assembly
removal and refitting - 186
rear quarter trim panel removal and refitting — 185
repair
major damage - 178
minor damage - 176
seat belts - 191
seats - 192
sunroof - 189 10 191
tailgate — 180, 187, 188
torque wrench settings — 173
windscreen - 180
Bodywork repair sequence (colour) — 174, 175
Bonnet
release cable removal and refitting — 186
removal, refitting and adjustment - 186
Braking system - 142 et seq
Braking system
description — 142
fault diagnosis - 156
footbrake pedal removal and refitting — 152
front disc brakes - 144, 145
handbrake - 153 to 155
hydraulic system
bleeding — 152
pipes and hoses - 151
maintenance, routineg —- 143
master cylinder — 148, 149
pressure differential switch removal and refitting - 1560
pressure reducing valve removal and refitting - 151
rear drum brakes - 146 to 148
specifications - 142
stop lamp switch
removal, refitting and adjustment - 152
torque wrench settings - 142
vacuum servo unit — 156
Bulbs, lamp
Tenewal - 213 to 217
specifications ~ 199
Bumpers
removal and refitting - 178

C

Camshaft (3.0 litre engine)
refitting — 54
removal - 50
Camshaft and camshaft bearings
examination and renovation
2.8 litre engine - 35
3.0 litre engine - 51

Camshaft and front intermediate plate (2.8 litre engine)

refitting - 41
Capacities, general - 6
Carburettor (Weber)
automatic choke
adjustment — 71
removal, overhaul and refitting - 71
dismantling and reassembly - 69
general - 68
idling adjustment - 73
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removal and refitting - 69
specifications - 66
Carpets
maintenance - 176
Centre console
removal and refitting - 189
Choke, automatic - 71
Cigar lighter
removal and refitting - 225
Clock (console mounted)
removal and refitting -~ 223
Clutch - 97 et seq
Clutch
assembly
inspection - 99
refiting -~ 99
removal 99
cable renewal 100
description 97
fault diagnosis 101
mamntenance, rouline -~ 98
pedal removal and refitting 101
release bearing removal and refutng 100
specifications - 97
Condenser (3.0 litre models)
testing, removal and refitting 90
Connecting rods (3.0 litre engine) - 51, 52, 54
Connecting rods and gudgeon pins
examination and renovation 37, 52
Connecting rods and pistons
refitting — 42, 54
Contact breaker points (3.0 litre models)
adjustment - 89
removal and refitting — 89
Conversion factors - 18
Cooling system — 57 et seq
Cooling system
antifreeze mixture 60
description 58
draining -~ 59
drivebelts  G3
expansion tank - G4
fan hub bearng (3.0 lie models) 64
fault chagnosis 65
filling - 60
flushing - 59
mamlenance, routing 59
radiator - 60
specifications 57
temperature gauge sender unit - 64
thermostat - 61
torque wrench settings — 57
viscous drive fan - 63
water pump - 61
Crankcase ventilation system
2.8 litre engine - 39
3.0 litre engine - 53
Crankshaft
2.8 litre engine
examination and renovation — 37
refitting - 40
3.0 litre engine
examination and renovation - 52
Crankshaft and main bearings (3.0 litre engine)
removal - 51
Crankshaft pulley
refitting (2.8 litre engine) - 44
removal (3.0 litre engine) - 50
Crankshaft rear oil seal (3.0 litre engine)
refitting - 55
removal - 51
Cylinder bores
axamination and renovation - 36, 51
inder heads
2.8 litre engine
dismantling, renovation and reassembly - 35

refitting - 45
3.0 litre engine
reassembly - 55
refitting - 55
removal with engine - 49
removal with engine in car - 49

D

Decarbonising - 52
Dimensions, vehicle - 6
Dim-dip lighting system - 226
Disc brakes see Front disc brakes
Distributor
overhaul
2.8 litre engine - 93
3.0 litre engine -~ 92
removal and refitting - 90
Doors
exterior handle removal and refitting - 183
lock assembly removal and refitting - 184
pillar switch - 224
private lock removal and refitting - 185
rattles tracing and rectification - 178
remote contral handle removal and refitting - 180
removal and refitting - 185
trim panel removal and refitting - 182
window frame
moulding and door weatherstrips
removal and refitting - 185
removal and refitting - 185
window glass removal and refitting — 184
window regulator assembly
removal and refitting - 183
Drivebelts
removal and refitting - 63
Drum brakes see Rear drum brakes

E

Electrical system - 198 et seq

Electrical system
alternator - 201 10 203
auxihary driving light - 212
battery - 200. 201
bulbs - 199, 213 10 217
cigar lighter - 225
clock - 223
description — 200
dim-dip lighting system - 226
fault diagnosis - 19, 233
flasher units and relays - 225
fuses - 199, 220
headlights - 211 10 213
horn - 220
instrument cluster - 221
instrument voltage regulator - 226
lamps - 214 to 217
maintenance, routine - 200
mobile radio equipment — 226
precautions - 200
radio/cassette player - 226
specifications — 198
speedometer cable ~ 226
starter motor — 207
switches — 223 to 225
tailgate washer - 217
tailgate wiper - 217
torque wrench settings — 199
windscreen washer - 219
windscreen wiper - 218 10 220
wiring diagrams - 235 to 249
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Engine - 23 et seq
Engine (2.8 litre)
ancillaries - 29, 36
camshaft - 35, 41
components examination for wear - 34
connecting rods - 37, 42
crankcase ventilation system — 39
crankshaft - 37, 40
crankshaft pulley - 44
cylinder bores - 36
cylinder heads - 35, 45
description - 26
dismantling -29
fault diagnosis - 20, 56
flywheel - 38, 42
front intermediate plate - 41
gudgeon pins - 37
lubrication system - 39
main and big-end bearings - 37
maintenance, routine — 26
oil pump - 38, 42
operations possible with engine in car - 22
operations requiring engine removal - 22
iston rings - 36
pistons - 36, 42
reassembly - 40
refitting - 46
removal - 22
removal methods - 22
rocker assembly — 34, 45
specifications - 23
start-up after overhaul - 46
sump - 34, 44
tappets and pushrods - 35
timing cover - 43
timing gears - 38, 43
torque wrench settings — 24
valves - 46
Engine (3.0 litre)
ancillaries - 49, 55
camshaft - 50, 51, 54
components examination for wear - 34, 51
connecting rods - 37, 42, 51, 62, 54
crankshaft ventilation system - 53
crankshaft - 52, 54
crankshaft pulley - 50
crankshaflt rear oil seal - 51, bS
cylinder bores - 36, 51
ylinder heads - 49, 55
decarbonising - 52
description - 47
dismantling - 29, 49
fault diagnosis - 20, 56
flywheel/driveplate - 50, 52, 55
front cover - 50
front plate - 54
gudgeon pins - 37, 52
lubrication system - 53
main and big-end bearings - 37, 52
maintenance, routine — 48
oil pump - 50, 52, 54
operations possible with engine in car - 48
operations requiring engine removal - 48
piston rings - 36, 51
pistons - 36, 42, 51, 54
pushrods - 35, 51
reassembly - 40, 54
refitting - 56
removal - 48
removal methods - 48
rocker arms - 49, 51, 55
specifications - 25
sump - 50, 55
appets - 35, 50, 51
(iming gears - 38, 50, 52, 54
torque wrench settings - 25

valves - 46, 49, 52, 55
Exhaust system
removal and refitting - 76
Expansion tank (cooling system)
removal and refitting - 64

F

Facia panel
removal and refitting - 188
Fan hub bearing (3.0 litre models)
renewal - 64
Fan, viscous drive
removal and refitting - 63
Fault diagnosis - 19 et seq
Fault diagnosis
automatic transmission - 127
braking system - 156
clutch - 101
cooling system - 65
electncal system - 19, 233
engine - 20, 56
fuel system
carburettor - 85
fuel injection - 85
ignition system - 96
manual gearbox - 122
propeller shaft — 131
rear axle - 141
suspension and steering ~ 172
Firing order — 87
Flasher unit - 225
Flywheel/driveplate
2 8 litre engine
examination and renovation - 38
refitting - 42
3 0 litre engine
examination and renovation - 52
refitting - 65
removal - 50
Front cover (3.0 litre engine)
removal - 50
Front direction indicator lamp and bulb
removal and refitting - 214
Front disc brakes
caliper
overhaul - 145
removal and refitting - 144

discs inspection, removal and refitting - 145

pads removal - 144
Front driving lamp and bulb
removal and refitting - 215
Front foglamp and bulb
removal and refitting - 215
Front suspension
coil spring removal and refitting - 162
description - 158
fault diagnosis — 172
hubs - 161, 162
maintenance, routine - 161
stabiliser bar removal and refitting -~ 163
strut removal and refitting - 162
torque wrench settings - 158

track control arm removal and refitting - 164

Fuel and exhaust systems - 66 et seq
Fuel filler cap
removal and refitting - 188
Fuel injection system
accelerator cable - 74, 83
air cleaner — 80
description — 77
exhaust manifold - 85
fault diagnosis — 85
fuel 1ank, sender unit and filler pipe - 83
idle mixture adjustment - 82
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inlet manifold - 83
main system components removal and refitting - 80
maintenance, routine - 79
specifications - 67
torque wrench settings - 67
Fuel pump
carburettor system
cleaning - 68
removal and refitting - 68
testing - 68
fuel injection system
removal and refitting - 80
Fuel system (carburettor)
accelerator cable - 74
accelerator shaft and pedal - 75
air cleaner - 68
carburettor - 66, 68 to 73
description - 67
exhaust manifold - 76
fault diagnosis — 85
fuel pump - 68
fuel tank - 73, 74
fuel tank filler pipe - 74
fuel tank sender unit - 74
inlet manifold - 75
maintenance, routine - 67
specifications - 66
torque wrench settings - 67
Fuel tank
cleaning and repair — 74
filler pipe removal and refitting - 74
removal and refitting - 73
sender unit removal and refitting - 74

Fuel tank sender unit (fuel injection models) - 83

Fuses
general — 220
specifications - 199

G

Gearbox see Manual gearbox
Gudgeon pins - 37, 52

ndbrake
adjustment - 153
cable(s) and rod removal and refitting - 155
lever removal and refitting - 154
warning light switch - 225
Headlights
alignment - 212
assembly: removal and refitting — 211
bulbs renewal - 213

Heater
assembly: dismantling and reassembly
Behr - 194

Smiths standard and heavy duty - 196
assembly: removal and refitting - 193
controls

adjustment - 192

removal and refitting - 193
water valve (heavy duty heater)

removal and refitting - 193

History of the model - 5
Horn
fault tracing. removal and refitting - 220
Hubs, front
bearings renewal ~ 162
removal, refitting and bearing adjustment - 161
iraulic system (brakes)
pleeding - 152
pipes and hoses removal and refitting - 151

Ignition switch and lock - 224
lgnition system - 87 et seq
Ignition system

amplifier module (2.8 litre models)

removal and refitting - 94

condenser (3.0 litre models) - 90

contact breaker points (3.0 litre models) - 89

description - 88

distributor - 90, 92, 93

fault diagnosis — 96

firing order - 87

maintenance, routine — 88

spare plugs - 91, 95

specifications — 87

timing - 94

torque wrench settings — 87
Instrument cluster

illumination switch - 224

removal and refitting - 221
Instrument voltage regulator

removal and refitting - 226
Interior lamp and bulb

removal and refitting - 217

J

Jacking - 7

L

Lubricants and fluids recommended - 17
Lubrication chart - 17
Lubrication system

2.8 litre engine - 39

3.0 litre engine - 53

M

Main and big-end bearings
examination and renovation - 37, 52
Main bearings (3.0 litre engine)
removal - 51
Maintenance, routine
bodywork and fittings
door check straps security check — 16
locks, door check straps, fuel filler cap flap
lubrication - 16
locks operation check — 16
seat belts wear/damage/security check - 16
underbody protective coating check — 16, 176
upholstery and carpets - 176
windscreen and windows cleaning - 16
braking system
handbrake linkage lubrication - 16, 144
hydraulic fluid level check/top up - 16, 143
hydraulic fluid renewal — 16, 144
lines and hoses check - 16
pads and shoes wear check - 16, 143
servo check — 16, 144
vacuum hose check - 16
clutch adjustment check — 16, 98
cooling system
coolant level check/top up - 16, 59
coolant renewal - 16, 59
drivebelt condition/tension check - 16, 59
leaks check — 59
electrical system
battery electrolyte level check/top up - 16, 200
equipment operation check - 16, 200
headlamps cleaning — 16
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lights operation check — 16 removal and refitting
washer fluid levels check/top up ~ 16, 217, 219 adjustable exterior — 192
engine interior - 192

crankcase emission valve renewal - 16, 27
fluid leaks check - 16

oil and filter change - 16, 26 o

oil filler cap cleaning - 16, 26

oil level check/top up - 16 Qil pump

valve clearances check/adjust - 16, 46 2.8 litre engine
exhaust system condition check - 16 dismantling, examination and reassembly - 38
fuel system refitting — 42

air cleaner temperature control check - 16, 67 3.0 litre engine

air filter element renewal - 16, 67, 79 . dismantling, examination and reassembly - 52

fuel filter renewal (fuel injection models) - 16, 80 refitting - 54

fuel hoses condition check - 67 removal - 50

idling speed/mixture check/adjust - 16, 73, 79
inlet manifold nuts/bolts tighten - 16, 27, 83

vacuum hoses check - 16 P
ignition system
contact breaker points renewal (3.0 litre engine) - 16, 89 Pedal
distributor cap, rotor, HT leads and coil clean/check - 16, 88 accelerator - 75
distributor lubrication - 16 brake - 152
dwell angle check/adjust (3.0 litre engine) - 16, 89 clutch - 101
spark plugs clean/re-gap - 16, 95 Piston and connecting rods
spark plugs renew - 16, 95 refitting - 42, 54
timing check - 16, 94 Pistons and piston rings
rear axle oil level check/top up 16, 133 examination and renovation 36, 51 . .
safety precautions - 12 Pistons, connecting rods and bearings (3.0 litre engine)
service schedules - 13 removal - 51
suspension and steering Propeller shaft 128 ¢t seq
power steering drivebelt condition/tension check - 16, 161 Propeller shaft
power steering fluid level and hoses check - 161 centre bearing renewal 129
steering components condition check — 16, 161 descripton 128
suspension condition check - 16, 161 fault dingnosis - 131 .
transmission removal and refitting - 128
automatic transmission brake band adjustment - 16, 123 torque wrench settings - 128
automatic transmission linkage lubrication - 16, 123 universal joints inspection 130
oil/fluid level check/top up - 16, 104, 123 Pushrods - 35, 51
tyres
pressures check/adjust - 16, 158
wear/damage check - 16, 171 R
wheels condition check 171
Manifolds (carburettor models) Radiator
removal and refitting removal, nspection, cleaning and refiting 60
exhaust 76 Radiator grille
inlet - 75 removal and refiting 179
“anifolds (fuel injection models) Radio/cassette player
removal and refitting removal and relitting - 226
exhaust - 85 Radio equipment, mobile
inlet - 83 interference-free installation - 226
Manual gearbox Rear axle - 132 et seq
description - 104 Rear axle
fault diagnosis -~ 122 axle rear cover removal and refitting - 135
five-speed axleshaft
disengagement of 5th gear - 121 bearing renewal — 135
cdismantling - 111 removal and refitting - 134
examination and renovation - 119 description - 132
input shaft dismantling and reassembly - 109, 119 fault diagnosis - 141
mainshaft dismantling and reassembly - 115 limited slip differential - 140
reassembly ~ 119 maintenance, routing - 133
four-speed overhaul - 136
dismantling - 106 pinion oil seal renewal - 135
examination and renovation — 109 removal and refitting - 133
input shaft dismantling and reassembly -109 specifications — 132
laygear dismantling and reassembly - 109 torque wrench settings - 132
reassembly - 110 wheel stud renewal - 140
gearchange lever (four-speed) modifications — 111 Rear drum brakes
maintenance, routine - 104 rear backplate removal and refitting - 148
removal and refitting - 104 shoes renewal - 146
specifications - 102 wheel cylinder removal, overhaul and refitting - 147
torque wrench settings - 103 Rear lamp and bulb
Manual gearbox and automatic transmission - 102 et seq removal and refitting - 216
Master cylinder (braking system) Rear number plate lamp and bulb
overhaul - 149 removal and refitting - 216
removal and refitting - 148 Rear suspension

Wiirror description - 158
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fault diagnosis - 172
leaf spring removal, bush renewal and refitting — 165
maintenance, routine - 161
shock absorber removal and refitting - 165
stabiliser bar removal and refitting - 165
torque wrench settings - 158
Relays - 225
Repair procedures, general - 9
Rocker arms (3.0 litre engine)
examination and renovation - 51
removal - 49
Rocker arms and covers (3.0 litre engine)
refitting — 55
Rocker assembly (2.8 litre engine)
dismantling, examination and reassembly - 34
Routine maintenance see Maintenance, routine

S

Safety precautions - 12
Seat belts - 191
Seats
removal and refitting - 192
sidelight
bulb renewal - 213
Spare parts
buying - 8
to carry incar- 19
Spark plugs
conditions (colour) - 91
removal, servicing and refitting - 95
Speedometer cable
renewal - 226
Stabiliser bar
front - 163
rear — 165
Starter motor
description - 207
dismantling and reassembly - 207
removal and refitting - 207
testing on engine — 207
Steering
column removal, overhaul and refitting - 170
description - 158
fault diagnosis - 172
front wheel alignment and steering angles - 171
gear (manual)
overhaul and adjustment - 166
removal and refitting - 166
maintenance, routine — 161
power steering
bleeding - 168
gear removal and refitting - 168
pump removal and refitting - 168
specifications - 157
torque wrench settings - 158
track rod end balljoint renewal - 167
wheel removal and refitting - 168
Sump
2.8 litre engine
refitting - 44
removal and refitting with engine in car - 34
3.0 litre engine

refitting - 55
removal - 50
Sunroof

bracket and drive assembly
removal and refitting - 191
panel adjustments - 189
removal and refitting - 190
Suspension and steering - 1567 et seq
Suspension see Front suspension and Rear suspension
itches
removal and refitting

central facia - 225

door pillar - 224

handbrake warning light - 225
hazard warning - 223

ignition - 224
instrument cluster illumination — 224
light and windscreen wiper (Series 11) - 225

load space lamp - 225
steering column multi-function - 224
stop lamp - 152

T

Tailgate
private lock removal and refitting - 187
removal and refitting - 187
striker plate removal and refitting - 188
washer
nozzle removal and refitting - 217
pump removal and refitting - 217
window glass removal and refitting - 180
wiper motor and linkage removal and refitting - 217
Tappets (3.0 litre engine)
removal - 50
Tappets and pushrods
examination and renovation - 35, 51
Temperature gauge sender unit
removal and refitting - 64
Thermostat
removal, testing and refitting - 61
Timing gears
examination and renovation - 38, 52
Timing gears (3.0 litre engine)
removal -~ 50
Timing gears and front plate (3.0 litre engine)
refitting - 54
Timing gears and timing cover (2.8 litre engine)
refitting - 43
Timing, ignition
adjustment - 94

Tools

general - 10

to carry in car - 19
Towing - 7
Tyres

care and maintenance - 171
pressures - 158
size — 158

u

Underframe
maintenance - 16, 176
Upholstery
maintenance — 176

\)

Vacuum servo unit (braking system)
description — 156
removal and refitting - 156
Valves
clearances checking and adjustment - 46, 55
Valves (3.0 litre engine)
removal - 49
Valves and valve seats (3.0 litre engine)
examination and renovation - 52
Vehicle identification numbers - 8
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Index

w

Water pump
refitting - 44, 61
removal - 61
Weights, vehicle - 6
Wheels
care and maintenance - 171
nuts/bolts torque wrench setting - 158
stud renewal (rear) - 140
Windscreen
removal and refitting - 180

Windscreen washer
nozzle removal and refitting - 219
pump removal and refitting - 219
Windscreen wipers
arms and blades removal and refitting - 220
fault tracing - 219
motor and linkage removal and refitting - 218
motor dismantling and reassembly — 219
switch (Series Il) - 225
Wiring diagrams - 235 to 249
Working facilities - 11
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