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1.12 Every 24 000 miles

16.4 Removing the spark plugs

3 It is advisable to remove the dirt from the
spark plug recesses using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

4 Unscrew the plugs using a spark plug
spanner, suitable box spanner or a deep
socket and extension bar (see illustration).
Keep the socket aligned with the spark plug -
if it is forcibly moved to one side, the ceramic
insulator may be broken off. As each plug is
removed, examine it as follows.

5 Examination of the spark plugs will give a
good indication of the condition of the engine.
If the insulator nose of the spark plug is clean
and white, with no deposits, this is indicative
of a weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode slowly,
a cold plug transfers heat away quickly).

6 If the tip and insulator nose are covered
with hard black-looking deposits, this
Indicates that the mixture is too rich. If the
plug is black and olly, then it is likely that the
engine is fairly worn, as well as the mixture
being too rich.

7 Ifthe insulator nose is covered with light tan
to greyish-brown deposits, then the mixture is
correct and it is likely that the engine is in
good condition.

8 The spark plug electrode gap is of
considerable importance as, if it is too large or
too small, the size of the spark and its
efficiency will be seriously impaired. The gap
should be set to the value given in the
Specifications at the beginning of this
Chapter.

9 To set the gap, measure it with a feeler
blade and then bend open, or closed, the
outer plug electrode until the correct gap is
achieved. The centre electrode should never
be bent, as this may crack the insulator and
cause plug failure, if nothing worse. If using
feeler blades, the gap is correct when the
appropriate-size blade is a firm sliding fit (see
illustration).

10 Special spark plug electrode gap

adjusting tools are available from most motor
accessory shops, or from some spark plug
manufacturers.

11 Before fitting the spark plugs, check that
the threaded connector sleeves are tight, and

16.9 Adjusting a spark plug electrode gap

that the plug exterior surfaces and threads are
clean (see Haynes Hint).

12 Remove the rubber hose (if used), and
tighten the plug to the specified torque using
the spark plug socket and a torque wrench.
Refit the remaining spark plugs in the same
manner.

13 Connect the HT leads in their correct
order, and refit the air cleaner assembly.

~

17 Ignition system check

Warning: Due to the high
voltages produced by the
electronic ignition system,
extreme care must be taken
when working on the system with the
ignition switched on. Persons with
surgically-implanted cardiac pacemaker
devices should keep well clear of the
ignition circuits, components and test
equipment,
1 The spark plug (HT) leads should be
checked whenever new spark plugs are fitted.
2 Remove the air cleaner assembly as
described in Chapter 4A.
3 Pull the leads from the plugs by gripping
the end fitting, not the lead, otherwise the lead
connection may be fractured.

numbered before removing
them, to avoid confusion

HAYNES

HiNT

4 Check inside the end fitting for signs of
corrosion, which will look like a white crusty
powder. Push the end fitting back onto the
spark plug, ensuring that it is a tight fit on the
plug. If not, remove the lead again and use
pliers to carefully srimp the metal connector
inside the endfitting until it fits securely on the
end of the spark plug.

5 Using a clean rag, wipe the entire length of
the lead to remove any built-up dirt and grease.
Once the lead is clean, check for bums, cracks
and other damage. Do not bend the lead

It is very often difficult to insert spark
threading them. To avoid this
possibility, fit a short length of

5/16 inch internal diameter rubber hose
over the end of the spark plug. The
flexible hose acts as a universal joint to
help align the plug with the plug hole.
‘Should the plug begin to cross-thread,
the hose will slip on the spark plug,
preventing thread damage to the
cylinder head.

excessively, nor pull the lead lengthways - the
conductor inside might break.

6 Disconnect the other end of the lead from
the ignition coil. Again, pull only on the end
fitting. Check for corrosion and a tight fit in the
same manner as the spark plug end. Refit the
lead securely on completion.

7 Check the remaining leads one at a time, in
the same way.

8 If new spark plug (HT) leads are required,
purchase a set for your specific car and engine.
9 Refit the air cleaner assembly on
completion of the checks.

10 Even with the ignition system in first-class
condition, some engines may still occasionally
experience poor starting attributable to damp
ignition components. To disperse moisture, a
water-dispersant aerosol should be liberally
applied.

18 Automatic transmission fluid
and filter renewal

1 Take the car on a short run, to warm the
transmission up to operating temperature.
Park the car on level ground, then switch off
the ignition.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Note that, when refilling and checking the fluid
level, the car must be level to ensure
accuracy,

3 Remove the dipstick, then position a
suitable container under the transmission.
Unscrew the drain plug at the rear of the
sump pan and allow the fluid to drain for at
least 10 minutes. Refit and tighten the drain
plug when the fiuid has completely drained.
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18.4 Automatic transmission flui
dipstick (A) and filter (B)

Warning: The transmission
fluid may be very hot and
precautions must be taken to
avoid scalding.
4 Move the container into position under the
oil filter, which is located at the front of the
transmission (see illustration).
5 Using a filter removal tool if necessary.
slacken the filter initially, then unscrew it by
hand the rest of the way. Empty the fluid in the
old filter into the container.
6 Use a clean rag to wipe the filter sealing
area on the transmission.,
7 Apply a light coating of clean transmission
fluid to the sealing ring on the new filter, then
screw it into position on the transmission.
Tighten the filter firmly by hand only - do not
use any tools.
8 Fill the transmission with the specified
quantity of fluid via the dipstick tube, using a
funnel with a fine mesh filter.
9 Run the engine to normal operating
temperature, then check the fluid level as
described in Weekly checks.
10 Dispose of the old fluid and filter safely.

19 Engine management system
check

I

1 This check Is part of the manufacturer's
maintenance schedule, and involves testing
the engine management system using special
dedicated test equipment. Such testing will

21.3a Cooling system bleed screws
located on the radiator (arrowed) . ..

allow the test equipment to read any fault
codes stored in the electronic control unit
memory.

2 Unless a fault is suspected, this test is not
essential, although it should be noted that it is
recommended by the manufacturers.

3 If access to suitable test equipment is not
possible, make a thorough check of all
ignition, fuel and emission control system
components, hoses, and wiring, for security
and obvious signs of damage. Further details
of the fuel system, emission control system
and ignition system can be found in the
relevant parts of Chapters 4 and 5.

20 Brake fluid renewal &

\
0

Warning: Brake hydraulic fluid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring it. Do not use fluid that has
been standing open for some time, as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.
1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9, except that the brake fluid
reservoir should be emptied by syphoning,
using a clean poultry baster or similar before
starting, and allowance should be made for
the old fiuid to be expelled when bleeding a
section of the circuit.
2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly all
the old fluid has been emptied from the
master cylinder reservoir.
3 Top-up to the MAX level with new fluid, and
continue pumping until only the new fluid
remains In the reservoir, and new fluid can be
seen emerging from the bleed screw. Tighten
the screw, and top the reservoir level up to the
MAX level line.
4 Work through all the remaining bleed screws
in the sequence until new fluid can be seen at
all of them. Be careful to keep the master
cylinder reservoir topped-up to above the MIN

21.3b ... and heater inlet hose (arrowed)

level at all times, or air may enter the system
and greatly increase the length of the task.

5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the master
cylinder reservoir fluid level.

6 Check the operation of the brakes before
taking the car on the road.

21 Coolant renewal RN
3
SN
Warning: Wait until the engine is
cold before starting this
procedure. Do not allow

antifreeze to come in contact with
your skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open container, or in a puddie
in the driveway or on the garage floor.
Children and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested.

Cooling system draining

1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.

2 Position a suitable container beneath the
radiator bottom hose connection, then release
the retaining clip and ease the hose from the
radiator stub. If the hose joint has not been
disturbed for some time, it will be necessary
to gently manipulate the hose to break the
joint. Do not use excessive force, or the
radiator stub could be damaged. Allow the
coolant to drain into the container.

3 The cooling system bleed screws should be
opened to aid the draining process and help
prevent airlocks. These are located on the top
left-hand edge of the radiator, and on the
heater inlet hose (see illustrations). If the
coolant has been drained for a reason other
than renewal, then provided it is clean and
less than two years old, it can be re-used,
though this is not recommended.

4 Once all the coeclant has drained, reconnect
the hose to the radiator and secure it in
position with the retaining clip.

Cooling system filushing

5 If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted, then
in time, the cooling system may gradually lose
efficiency, as the coolant passages become
restricted due to rust, scale deposits, and other
sediment. The cooling system efficiency can be
restored by flushing the system clean.

6 The radiator should be flushed
independently of the engine, to avoid
contamination.
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Radiator flushing

7 To flush the radiator disconnect the top and
bottom hoses and any other relevant hoses
from the radiator, with reference to Chapter 3.
8 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom outiet.
9 If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cooling system
cleaning agent. It is important that their
manufacturer’s instructions are followed
carefully. If the contamination is particularly
bad, insert the hose in the radiator bottom
outlet, and reverse-fiush the radiator.

Engine flushing

10 To flush the engine, remove the thermostat
housing as described in Chapter 3.

11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator bottom hose.
Direct a clean flow of water through the
engine, and continue flushing until clean water
emerges from the thermostat housing
opening in the cylinder head.

12 On completion of flushing, refit the
thermostat housing and reconnect the hoses
with reference to Chapter 3.

Cooling system filling
13 Before attempting to fill the cooling

Every 36 000 miles (60 000 km) or 3 years

system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see below).

14 Remove the expansion tank filler cap, and
fill the system by slowly pouring the coolant into
the expansion tank to prevent airlocks from
forming. Ensure that all bleed screws are open.
15 If the coolant is being renewed, begin by
pouring in a couple of litres of water, followed
by the correct quantity of antifreeze, then top-
up with more water. Periodically squeeze the
radiator top and bottom hoses to help expel
any trapped air in the system.

16 Continue adding coolant until it is seen to
emerge from the bleed screws. Close each
bleed screw in turn as the coolant emerges.
17 Top-up the coolant level to the MAX mark
and refit the expansion tank cap. Ensure that
all bleed screws are closed.

18 Start the engine and run it at idling speed
for two to three minutes. Allow the engine to
continue running until the electric cooling fan
operates, but during this time periodically
increase the engine speed gradually to 2000
to 3000 rpm.

19 Stop the engine and allow it to cool down
completely.

20 Check for leaks, particularly around
disturbed components. Check the coolant
level in the expansion tank, and top-up if

necessary. Note that the system must be cold
before an accurate level Is indicated in the
expansion tank.

Antifreeze mixture

21 The antifreeze should always be renewed
at the specified intervals, This is necessary
not only to maintain the antifreeze properties,
but also to prevent corrosion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.

22 Always use a monoethylene-glycol based
antifreeze of the specified type (see
Lubricants and fluids). The quantity of
antifreeze and levels of protection are
indicated in the Specifications.

23 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.

24 After filling with antifreeze, a label should
be attached to the expansion tank, stating the
type and concentration of antifreeze used,
and the date installed. Any subsequent
topping-up should be made with the same
type and concentration of antifreeze.

25 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
cause damage to the vehicle paintwork. A
screenwash additive should be added to the
washer system in the quantities stated on the
bottle.

22 Air filter renewal

oy

SOHC (8-valve) engines

1 Undo the retaining screws, lift off the air

cleaner cover and take out the filter element
(see illustrations).

2 Remove any debris that may have collected
inside the air cleaner and wipe the inner
surfaces clean.

3 Fit a new air filter element in
ensuring that the edges are
seated.

position,
securely

4 Refit the air cleaner cover and secure with
the retaining screws.

DOHC (16-valve) engines

5 Undo the three bolts securing the upper
edge of the air cleaner cover to the
main body. Tip the cover forward at the top

cover...

engines
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22.5a Undo the bolts securing the air cleaner cover to the main

and take out the filter element (see
illustrations).

6 Remove any debris that may have collected
inside the air cleaner and wipe the inner
surfaces clean.

7 Fit a new air filter element in position,
ensuring that the edges are securely seated.
8 Refit the air cleaner cover and secure with
the three bolts.

23 Timing belt inspection N
BN
-
1 The function of the timing belt is to drive
the camshaft and coolant pump. Should the
belt slip or break in service, the valve timing
will be disturbed and piston-to-valve contact
will occur, resulting in serious engine
damage. It is therefore vitally important that
the condition of the belt and surrounding
components should be checked very
carefully.
2 To gain access to the belt, remove the
timing belt covers as described in the
relevant Part of Chapter 2.
3 With the covers removed, inspect the
timing belt for any signs of uneven wear,
splitting, or oil contamination. Pay particular
attention to the roots of the teeth. To enable
the full length of the belt to be examined, turn
the crankshaft using a spanner or socket on
the crankshaft sprocket centre bolt.
4 Check for any signs of coolant leakage
from the coolant pump or oil leakage from the
crankshaft right-hand oil seal. If there is any
doubt about the condition of the belt, it
should be renewed as described In the
relevant Part of Chapter 2. If any coolant or
oil leakage is evident, trace the source of the
leak and rectify it before fitting the new timing
belt.
5 On completion of the inspection, refit the
timing belt covers as described in the
relevant Part of Chapter 2.

24 Manual transmission oil level
ool
\

1 Park the car on a level surface, if possible
over an inspection pit or on a ramp as the
filler/level plug is best reached from under the
engine compartment. The oil level must be
checked before the car is driven, or at least 5
minutes after the engine has been switched off.
If the oil is checked immediately after driving
the car, some of the oil will remain distributed
around the transmission components, resulting
in an inaccurate level reading.

2 Wipe clean the area around the filler/level
plug, which is situated on the front of the
transmission (see illustration). Using an Allen
key, unscrew the plug and clean it.

3 The oil level should reach the lower edge of
the filler/level hole. A certain amount of oil will
have gathered behind the filler/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correct. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil as necessary until a
trickle of new oil can be seen emerging. The
level will be correct when the flow ceases; use
only good-quality oil of the specified type.

24.2 Manual transmission oil filler/level
plug location (arrowed)

22.5b ... then tip the cover forward and take out the filter
element

Make sure that the vehicle is completely level
when checking the level and do not overfill.

4 When the level is correct refit and tighten
the plug and wipe away any spilt oil.

25 Rear brake shoe check %

X

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and Vehicle Support). Remove
the rear roadwheels.

2 Using the inspection hole at the edge of the
brake drum, check that the linings are not
worn below the minimum thickness given in
the Specifications (see illustration). If
necessary use an electric torch.

3 If the friction material on any shoe is worn
down to the specified minimum thickness or
less, all four shoes must be renewed as a set.
4 At the same time check for signs of brake
fiuid leakage.

5 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 8).

6 On completion of the check, lower the car
to the ground.

25.2 Check the thickness of the shoe
friction material through the hole on the
edge of the drum (arrowed)
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Every 48 000 miles (80 000 km) or 4 years

26 Tiing bett romewal 27 Er

vaporative loss system 28 Emission control system

Refer to Chapter 2A or 2B. Refer to Chapter 4B, Section 2, and check Refer to Chapter 4B. A full check of the
that all wiring and hoses are correctly emissions control systems must be made by a
connected to the evaporative loss system Fiat dealer.
components.




Chapter 2 Part A:
SOHC (8-valve) engine in-car repair procedures

Contents

Auxiliary drivebelt — removal and refitting ............ See Chapter 1 Flywheel — removal, inspectionand refitting . .................. 12
Camshaft and followers — removal, inspection and refitting ....... 10 Coneral INfONMAHON « . o.. « v« s es oo smaehbieirraaralin s salets s als 1
Camshaft cover —removalandrefitting ...................... 7  Oil pump and pick-up tube - removal, inspection and refitting .... 15
Barnatiattoll abal—ranoWalt T ool . se Pl e e s s s 8 Sump-removalandrefitting ...........c.iiiiiiiiiiiiennn 14
Compression test — description and interpretation . . ............ 3 Timing belt—removalandrefitting .............. .o &
Crankshaftoilseals—renewal .. ..........c.coiiiiviiiinianns 9 Timing belt covers —removal andrefitting .................... 4
Cylinder head — removal and refitting ............ ... ... .. ... 11 Timing belt tensioner and sprockets — removal, inspection
Engine mountings — inspectionandrenewal . . ................. 13 RO, s eise vinn sac g 010w dhre e o a S35 A 9 ¥ SRR T 6
Engine oll and filter —renewal .............. ... ... See Chapter 1 Top dead centre (TDC) for No 1 piston - locating .............. 2
ERCAne OllIOVAIGHEEK - 2 i n s imete e s See Weekly checks  Valve clearance check and adjustment .. ............ See Chapter 1
Degrees of difficulty
Easy, suitable for fm\:, Fairly easy, suitable % Fairly difficuit, % Difficult, suitable for % Very difficuit, q\~
oo X | someexperionce R | DIY mechanic X | mechanic XN | or pofessional N
Specifications
General
IR O . 0 2 TR L W e o AT @D, e 188 A4.000
T R o 2 e 504, e ok A PRy 30 4, P L T e T 70.80 mm
Blolay:. . o 7 i T e T b, - S neiin Sal Tt 78.86 mm
O e R R S Tt 0 e P AP ot b R e S A 1242 cc
COMENBEBION TR, . ... .1 oeirn nrie sl s s s Db L 9.5:1
e 6 R S S U ey g S R s G e e T 1-3-4-2
O oinGRe e . e R L LT R WU, e Timing belt end of engine
IEIAING DA BEIRION 4 5 S i 5 v o b s b e et ve T s o TR e et See text
* Note: See ‘Vehicle identification’ for the location of code marking on the engine.
Camshaft
W U ST WL T L T T D S Toothed belt
Camshaft bearing journal diameters:
LT T R N e Y SR R T Y 24.000 to 24.015 mm
AR bearing o e s siaan SR S Bl e e A 23.500 to 23.515 mm
RN (PR T SO WS SRR SO v oo R 24.000 to 24.015 mm
Camshaft bearing journal running clearance ...............coouus 0.030 to 0.070 mm
g e e TN e e ST -« S R 0.10 to 0.20 mm
Lubrication system
(e [BoT 7107 o7 o7 Y O I M, | T T e By-rotor driven from front of crankshaft
Quter rotor-to-casing ClearanCe . ... ....vuveninnsenensrasinsas 0.080 to 0.186 mm
Rotorendfloat .. ........... T 0.025 to 0.056 mm
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Torque wrench settings Nm Ibf ft
Big-end bearing cap bolts:

T e S g < e g g L 20 15

T ) AR e S S NS P A Y T S e o S s Angle-tighten a further 40°
Camshaft bearing cap bolts:

B o TRl o i T g 1 v are Eaaa o e o ap A s T o PR Y e AR 10 7

BB A e s o, SR I A B A P s 20 15
CAMShEIE COVBDBOMS & gz » sia ¢ v/a0s Inmiyy ln w5 ol ba ) o eVl | e A 8 6
Gamshalt SProCRBtBOMt: .. .. v cscrvar s omes sy pineees 70 52
Crankshaft oil seal housingbolts .. .........c.c.coiiniennrnnnnaan 10 7
CEnEhattPURBY DOME © .. vvsiovsinin ssinesnsie e mmsessaiosnss 22 16
Crankshaft sprocket centre bolt:

21T i R R A e O e e % s, Gk e RS oy G 20 15

BRI o 0 e v ) e ) L Al P A a T M\ ) & Angle-tighten a further 90°
Cylinder head bolts:

e AR S e e R T S8 BE e Sog Roy- T 955 ol et oy 0 30 22

(L1 e e ien e i e el il ot A A Lo @ Lo ) Angle-tighten a further 90°

T A A P A A T R LA A R i T Angle-tighten a further 90°
Engine/transmission attachmentbolts ............covviiiiivnnas 80 59
Engine/transmission mountings:

Left hand mounting-to-bodybolts .........ccoviiiiiiniiina, 25 18

Left-hand mounting bracket-to-transmissionbolts .............. 50 37

Left-hand mountingcentrenut .. ........ . oveivrannnnncnnens 90 66

Rear mounting-to-subframe bolt .......... ... . o il 120 89

Rear mounting-to-transmissionbolt/nut . . . ... ..o i 80 59

Right-hand mounting lower bracket-to-cylinder head bolts . . . .. ... 22 16

Right-hand mounting upper bracket-to-lower bracketnuts . .. ... .. 50 37

Right-hand mounting-to-body nuts ......... o S S e 45 33
EIREE DOIET ™ . ¢ o o s aovmiee e alon dhe o i o e T Y R 2 Y 44 32
Main bearing cap bolts:

L R R  Q e R ST A L DA s 20 15

RTINS o 0o s e Lo 0 I e T o Wb a2 A YWY TSRS Angle-tighten a further 90°
Ol Pt TBLAINIG IG5 v s ui i sdib v s s itee 5 e E vy e e ieiee 10 7
L s e T et /R e B s 10 7
Tming befttenslonernut ... ...issciitiiiinissannssrgessess 28 21
* Use new bolts.

Using this Chapter

This Part of Chapter 2 is devoted to in-car
repair procedures for the SOHC (8-valve)
engines. Similar information covering the
DOHC (16-valve) engines will be found in
Part B of this Chapter, Part C covers the
removal of the engine/transmission as a unit,
and describes the engine dismantling and
overhaul procedures.

In Parts A and B, the assumption is made
that the engine is installed in the car, with all
ancillaries connected. If the engine has been
removed for overhaul, the preliminary
dismantling information which precedes each
operation may be ignored.

Engine description

The engine covered in this Part of Chapter 2
is a water-cooled, single overhead camshaft
(SOHC), in-line four-cylinder unit, with cast

iron cylinder block and aluminium-alloy
cylinder head. The engine is mounted

transversely at the front of the car, with the
transmission bolted to the left-hand end.

The cylinder head carries the camshaft
which is driven by a toothed timing beit and
runs in three bearings. It also houses the inlet
and exhaust valves, which are closed by
single coil springs, and which run in guides
pressed into the cylinder head. The camshaft
actuates the valves directly via cam followers
mounted in the cylinder head. Adjustment of
the valve clearances is by means of shims
located on top of the followers. The cylinder
head contains integral oilways which supply
and lubricate the followers (tappets).

The crankshaft is supported by five main
bearings, and endfloat is contiolled by a
thrust bearing fitted to the upper section of
the centre main bearing.

Engine coolant is circulated by a pump,
driven by the timing beit. For details of the
cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven from the front of the crankshaft.
Qil is drawn from the sump through a strainer,
and then forced through an extemally-mounted,
renewable screw-on filter. From there, it is
distributed to the cylinder head, where it
lubricates the camshaft journals and tappets,

and also to the crankcase, where it lubricates
the main bearings, connecting rod big and
small-ends, gudgeon pins and cylinder bores.

Operations with engine in car

The following work can be carried out with
the engine in the vehicle:

a) Compression pressure — testing.

b) Valve ciearances - checking and
adjustment.

¢) Camshaft cover - removal and refitting.

d) Timing belt covers — removal and refitting.

€) Timing belt - removal, refitting and
adjustment.

f) Timing belt tensioner and sprockets —
removal and refitting.

@g) Camshaft and cam followers - removal
and refitting.

h) Cylinder head - removal and refitting.

i) Camshaft oil seal - renewal.

j) Crankshaft oil seals — renewal.

k) Flywheel - removal, inspection and
refitting.

) Engine mountings - inspection and
renewal.

m)Sump - removal and refitting.

n) Oif pump and pick-up tube assembly —
removal, inspection and refitting.
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2 Top dead centre (TDC) for
No 1 piston - locating

Vs

General information

1 The camshaft is driven by the crankshaft,
by means of a timing belt and sprockets. Both
sprockets rotate in phase with each other and
this provides the correct valve timing as the
engine rotates. When the timing belt is
removed during servicing or repair, it is
possible for the camshaft and crankshaft to
rotate independently of each other and the
correct valve timing is then lost.
2 The design of the engine is such that
potentially damaging piston-to-valve contact
may occur if the camshaft is rotated when any
of the pistons are stationary at, or near, the
top of their stroke.
3 For this reason it is important that the
correct phasing between the camshaft and
crankshaft is preserved whilst the timing belt
Is off the engine. This is achieved by setting
the engine in a reference position (known as
Top Dead Centre or TDC) before the timing
belt is removed and then preventing the
camshaft and crankshaft from rotating until
the belt is refitted. Similarly, if the engine has
been dismantled for overhaul, the engine can
be set to TDC during reassembly to ensure
that the correct shaft phasing is restored.
4 TDC is the highest point in the cylinder that
each piston reaches as the crankshaft tumns.
Each piston reaches TDC at the end of the
compression stroke and again at the end of
the exhaust stroke. However, for the purpose
of timing the engine, TDC refers to the
position of No 1 piston at the end of its
compression stroke. On all engines in this
manual, No 1 piston (and cylinder) is at the
timing belt end of the engine.
5 There are two different procedures for
locating TDC on cylinder No 1, and it will be
necessary to refer to the engine number to
determine which procedure is to be followed.
The engine number is stamped on the cylinder
block, just below the cylinder head joint at the
timing belt end.
6 With the engine number obtained, refer to
procedure A or procedure B as follows:
Engine number outside the range 6.800.001
to 7.000.000 - refer to Procedure A
Engine number within the range 6.800.001
to 7.000.000 — refer to Procedure B

Procedure A

7 The camshaft sprocket is equipped with a
marking which, when aligned with a reference
notch on the cylinder head, indicates that the
camshaft is correctly positioned with the
piston of cylinder No 1 at TDC on its
compression stroke.

8 The crankshaft sprocket is also equipped
with a timing mark — when this is aligned with
a reference marking on the oil pump cover,
the engine is set with the pistons of cylinders

2.12a Camshaft sprocket and cylinder
head TDC timing marks (arrowed) aligned

No 1 and 4 at TDC. Note that it is the
camshaft positioning that determines whether
a piston is on its compression or exhaust
stroke.

9 Remove the timing belt upper and lower
covers as described in Section 4.

10 Remove the spark plugs as described in
Chapter 1.

11 Turn the engine in its normal direction of
rotation (using a socket or spanner on the
crankshaft sprocket centre bolt) until pressure
can be felt at No 1 cylinder spark plug hole.
12 Continue turning the engine until the
camshaft sprocket TDC timing mark is aligned
with the notch on the cylinder head and the
crankshaft sprocket timing mark is aligned
with the mark on the oil pump casing (see
illustrations).

13 The engine is now set at TDC for No 1
cylinder on compression.

Procedure B

Note: Fiat special tools 1.860.895.000 and
1.870.823.000 (or home-made alternatives)
will be required for this procedure.

14 The engines in the range covered by this
procedure are not equipped with conventional
timing marks and it is therefore necessary to
use special tools to determine TDC for No 1
piston, and the correct corresponding

position for the camshaft.

15 Remove the timing belt upper and lower
covers as described in Section 4.

16 Remove the spark plugs as described in
Chapter 1.

py ’
2.18a Undo the retaining bolt, and the
upper and lower retaining nuts . . .

2.12b Crankshaft sprocket and oil pump
casing TDC timing marks (arrowed)
aligned

17 Identify the spark plug HT leads at their
lgnition coil connections, then disconnect the
leads from the two colls. Also disconnect the
LT wiring connector from each coil.

18 Undo the retaining bolt, and the upper
and lower retaining nuts, and remove the
ignition coils, complete with mounting
bracket, from the end of the cylinder head
(see illustrations).

19 Turn the engine in its normal direction of
rotation (using a socket or spanner on the
crankshaft sprocket centre bolt) until pressure
can be felt at No 1 cylinder spark plug hole.
20 It is now necessary to set up a dial test
indicator so that the TDC position of No 1
piston can be determined. If Fiat special tool
1.860.895.000 (comprising an adaptor for the
dial test indicator) is avallable, screw the
adaptor into No 1 spark plug hole and mount
the gauge on the adaptor. If the Fiat tool is not
available, an alternative method is as follows.
21 Mount a conventional dial test indicator in
a suitable position (using a piece of scrap
metal as a mounting bracket, if necessary) so
that the gauge probe is directly above No 1
spark plug location. Obtain a length of dowel
rod to act as an extension to the gauge probe,
and round off one end of the rod with a file,
22 To make a guide for the dowel rod, break
off the ceramic upper section of an old spark
plug and remove the centre electrode and
earth tip. The easiest way to do this is to
mount the spark plug in a vice (after removing
the ceramic upper section) and drill a hole
down through the centre of the plug. The

&

2.18b ... and remove the ignition coils,
complete with mounting bracket
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2.23 Dial test indicator and probe set up
for checking TDC on No 1 piston

diameter of the drill bit should be the same as
the diameter of the dowel rod to be used.

23 Screw the spark plug guide into No 1
spark plug hole, then insert the dowel rod
(round end first) through the plug into No 1
cylinder so that it contacts the piston. Move
the dial test indicator into position with its
probe contacting the dowel rod (see
illustration).

24 Turn the engine by means of the
crankshaft sprocket until the highest reading
is shown on the gauge, indicating that No 1
piston is at TDC. Take care when doing this as
it is very easy for the dowel rod to jam in its
guide.

25 At the other end of the engine, observe
the position of the offset slot in the end of the
camshaft, visible through the opening
normally covered by the ignition coil mounting
bracket. The camshaft slot should be
horizontal, with the offset below the centreline
(see illustration). If this is the case, the
engine is now correctly set at TDC for No 1
cylinder on compression.

26 If the camshaft slot offset is above the
centreline, remove the dowel rod (to avoid
jamming) then turn the crankshaft through one
complete revolution, returning No 1 piston to
the TDC position as described above.

27 To retain the camshaft in the correct
position for all operations entailing removal of
the timing belt, Fiat special tool
1.870.823.000, or a suitable alternative must
be used. The Fiat tool consists of a metal
plate which is secured to the two ignition coil
mounting bracket studs on the cylinder head.
A flange, welded to the inner face of the tool,
engages with the offset slot in the camshaft
and retains the camshaft in the set position. A
home-made tool can be fabricated from steel
strip of the same thickness as the camshaft
slot. Bend the strip through 90°, mark and drill
a mounting hole, then secure the tool using
one of the studs on the cylinder head.

3 Compression test -

description and interpretation

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine’s condition. If the test is performed
regularly, it can give warning of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully-charged, and all the spark plugs
must be removed (see Chapter 1). The aid of
an assistant will also be required.

3 Disable the ignition and fuel injection
systems by disconnecting the two wiring
multi-plug connectors at the engine
management ECU, referring to Chapter 4A for
further information.

4 Fit a compression tester to the No 1 cylinder
spark plug hole - the type of tester which
screws into the plug thread is to be preferred.
5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build-up to a
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2.25 With No 1 piston at TDC on compression, the camshaft slot should be horizontal,
with the offset below the centreline

maximum figure, and then stabilise. Record
the highest reading obtained,

6 Repeat the test on the remaining cylinders,
recording the pressure in each.

7 All cylinders should produce very similar
pressures; a difference of more than 2 bars
between any two cylinders indicates a fault.
Note that the compression should build-up
guickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 Although Fiat do not specify exact
compression pressures, as a quide, any cylinder
pressure of below 10 bars can be considered as
less than healthy. Refer to a Fiat dealer or other
specialist if in doubt as to whether a particular
pressure reading is acceptable.

9 If the pressure in any cylinder is low, carry
out the following test to isolate the cause.
Introduce a teaspoonful of clean oil into that
cylinder through its spark plug hole, and
repeat the test.

10 If the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.

11 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

12 |If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised.

13 On completion of the test, refit the spark
plugs and reconnect the engine management
ECU wiring connectors.

X

4 Timing belt covers -
removal and refitting

Removal

Upper cover

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Chapter 4A.

3 If both the upper and lower timing belt
covers are to be removed, firmly apply the
handbrake, then jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicle support). Remove the
right-hand front roadwheel.




- - s wm L |TEs R AT OO TTrET TIONDS »

-re

- TN

SOHC (8-valve) engine in-car repair procedures 2Ae5

& N A Y

4.5 Undo the retaining nuts and lift the
right-hand engine mounting and upper
bracket assembly off the studs

4 Place a trolley jack beneath the right-hand
side of the engine, with a block of wood on
the jack head. Raise the jack until it is
supporting the weight of the engine.

5 Undo the three nuts securing the right-hand
engine mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket on the engine. Lift the mounting
and upper bracket assembly off the studs and
remove it from the car (see illustration).

6 Undo the four bolts and remove the right-
hand mounting lower bracket from the
cylinder head (see illustration).

7 Disconnect the wiring connector from the
camshaft position sensor.

4.9a Undo the retaining bolt (arrowed) at
the rear of the upper timing cover. ..

4.12 Undo the retaining screws and
remove the wheel arch liner main and
centre panels

4.6 Undo the four bolts and remove the

right-hand mounting lower bracket from
the cylinder head

8 Disconnect the crankshaft TDC sensor
wiring connector from the socket at the top of
the timing cover, then release the wiring
harness from the clip on the side of the cover
(see illustration).

9 Undo the retaining bolt at the rear of the
cover, and the upper and lower retaining bolts
at the front (see illustrations).

10 Lift the cover upwards, slip the TDC
sensor and oll pressure switch wiring out of
the groove, and remove the upper cover from
the engine (see illustration).

Lower cover

11 Remove the upper cover as described
previously.

4.9b ...and the upper and lower retaining
bolts (arrowed) at the front

g !

5

4.8 Disconnect and release the wiring
harness from the upper timing cover

12 Working under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the crankshaft pulley (see
illustration).

13 Remove the auxiliary drivebelt as
described in Chapter 1.

14 Undo the three bolts and remove the
crankshaft pulley from the sprocket.

15 Undo the retaining bolt in the centre of the
lower timing cover (see illustration).

16 Release the TDC sensor and oil pressure
switch wiring from the periphery of the cover,
and remove the cover from the engine (see
illustration).

f . : -
4.10 Lift the cover upwards and slip the
wiring out of the groove in the cover
periphery

4.15 Undo the retaining bolt (arrowed) in
the centre of the lower timing cover

4.16 Release the wiring from the cover
periphery and remove the lower cover
from the engine
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Refitting

17 Refitting is the reverse sequence to
removal, bearing in mind the following points:
g) Tighten the engine mounting and
crankshaft pulley retaining nuts/bolts to
the specified torque.,
b) Refit and adfust the auxiliary drivebelt as
described in Chapter 1.
¢) Refit the air cleaner assembly as
described in Chapter 4A.

5 Timing belt -
removal and refitting

Note: Fiat specify the use of special timing
belt tension setting tools to correctly adjust
the timing belt tension. As it is unlikely that this
equipment will be available to the home
mechanic, an approximate setting can be
achieved using the method described below.
If the method described is used, the tension
must be checked using the special tools at the
earliest possible opportunity. Do not drive the
vehicle over large distances, or use high
engine speeds, until the belt tension is known
to be correct. Refer to a Fiat dealer for advice.

General information

1 The function of the timing belt is to drive the
camshaft and coolant pump. Should the beit
slip or break in service, the valve timing will be
disturbed and piston-to-valve contact will
occur, resulting in serious engine damage.

2 The timing belt should be renewed at the
specified intervals (see Chapter 1) or earlier if
it is .contaminated with oil, or if it is at all noisy
in operation (a scraping noise due to uneven
wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

Removal

4 Set the engine at TDC for No 1 piston as
described in Section 2.
5 Release the nut on the timing belt

5.5 Undo the nut (arrowed) and move the
timing belt tensioner pulley away from
the belit

tensioner, move the tensioner pulley away
from the belt and retighten the nut to hold the
pulley in the retracted position (see
illustration).

6 If the timing belt is to be re-used, use white
paint or chalk to mark the direction of rotation
on the belt (if markings do not already exist),
then slip the belt off the sprockets. Note that
the crankshaft and camshaft must not be
rotated whilst the belt is removed.

7 Check the timing belt carefully for any signs
of uneven wear, splitting, or oil contamination.
Pay particular attention to the roots of the
teeth. Renew it if there is the slightest doubt
about its condition. If the engine is undergoing
an overhaul, renew the belt as a matter of
course, regardless of its apparent condition.
The cost of a new belt is nothing compared
with the cost of repairs should the belt break
in service. If signs of oil contamination are
found, trace the source of the olil leak and
rectify it. Wash down the engine timing belt
area and all related components, to remove all
traces of oil.

Refitting

8 Before refitting, thoroughly clean the timing
belt sprockets. Check that the tensioner
pulley rotates freely, without any sign of
roughness. If necessary, renew the tensioner
pulley as described in Section 6.

9 Referring to Section 2, make sure that the
crankshaft and camshaft are still set at their
correct TDC positions and, where applicable,
the camshatft is locked in the correct position
using the special tool.

10 On engines within the range 6.800.001 to
7.000.000 (see Section 2), slacken the
camshaft sprocket retaining bolt, while

To make a camshaft sprocket holding
tool, obtain two lengths of steel strip
about 6 mm thick by 30 mm wide or
similar, one 600 mm long, the other
200 mm long (all dimensions
approximate). Bolt the two strips
together to form a forked end, leaving
the bolt slack so that the shorter strip
can pivot freely. At the end of each
‘prong’ of the fork, secure a bolt with a
nut and a locknut, to act as the
fulcrums; these will engage with the
cut-outs in the sprocket, and should
protrude by abaut 30 mm.

holding the sprocket stationary using &
suitable tool {see Tool Tip).

11 With the arrows on the timing beit pointing
in the direction of engine rotation, engage the
timing beit with the crankshaft sprocket first
then place it around the coolant pumg
sprocket and the camshaft sprocket. Firaly
slip the belt around the tensioner pulley.

12 Release the tensioner nut and inseri the
jaws of a pair of right-angled circlip pliers o
similar) into the two holes on the front face of
the tensioner pulley. Rotate the pulley ante
clockwise against the belt until the bell %
quite taut (see illustration). Check that e
crankshaft and camshaft are still at their TDE
positions and that, where applicabls, e
sprocket timing marks are still aligned.

13 Maintain the effort applied to e
tensioner pulley, then tighten the retaining ses
14 On engines within the range 6.800.00% &
7.000,000, tighten the camshaft sprockss
retaining bolt to the specified torque. whse
holding the sprocket stationary using e
method described previously. Remove the s
test Indicator and the camshaft locking ool

15 Turn the crankshaft through two compiete
turns in the normal direction of rotation ang
check that when the centre of the longsst
of the belt is gripped between finger a0
thumb it can only just be twisted through B
16 If the belt appears to be too siack or o8
tight, set the engine at the TOC position &
described previously and repeat the compasts
tensioning procedure.

Caution: The above procedure serves oy
as a rough guide to setting the belt
tension. The tension must be checked
accurately by a Fiat dealer using the
specialised checking equipment at the
earliest opportunity.

17 Where applicable, refit the ignition sae
mounting bracket to the cylinder haad s
secure with the bolt and nuis tightesss
securely. Reconnect the HT leads and e L7
wiring connectors,

18 Refit the timing belt covers, the crankssas
pulley, auxiliary drivebelt, spark plugs ana e
air cleaner assembly. Adjust the tension of B
auxiliary drivebelt as described in Chaptes 1
19 Refit the front wheel and lower e co =
the ground.

5.12 Using right-angled circlip pliers, s
the tensioner pulley to fully tension the
timing beit
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6 Timing belt tensioner and
- removal,
mspacﬁonandreﬂtﬂng

Timing belt tensioner

Removal

1 Set the engine at TDC for No 1 piston as
described in Section 2.

2 Loosen the nut on the timing beit tensioner
and move the tensioner pulley away from the
belt. Keep the belt engaged with the
sprockets using a cable-tie or string.

3 Completely unscrew the nut and slide the
tensioner off the mounting stud.

Inspection

4 Wipe the tensioner clean but do not use
solvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear; the tensioner is not
a serviceable component, and should be
renewed.,

Refitting

5 Slide the tensioner pulley over the mounting
stud and fit the retaining nut.

6 Check and adjust the tension of the timing
belt as described in Section 5.

7 Where applicable, refit the ignition coil
mounting bracket to the cylinder head and
secure with the bolt and nuts tightened
securely. Reconnect the HT leads and the LT
wiring connectors.

8 Refit the timing belt covers, the crankshaft
pulley, auxiliary drivebelt, spark plugs and the
air cleaner assembly. Adjust the tension of the
auxiliary drivebelt as described in Chapter 1.
9 Refit the front wheel and lower the car to
the ground.

Camshaft sprocket

Removal

10 Remove the timing belt as described in
Section 5.

11 Slacken the camshaft sprocket retaining
bolt while holding the sprocket stationary with
a suitable tool (see Tool Tip in Section 5).

12 Unscrew and remove the retaining bolt
and washer, then slide the sprocket from the
end of the camshaft.

Inspection

13 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. If
necessary, refer to Section 8 and renew |t.

14 Check the sprocket teeth for damage.

15 Wipe clean the sprocket and camshaft
mating surfaces.

Refitting

16 Locate the sprocket on the end of the
camshaft, then refit the boit and washer. On
engines outside the range 6.800.001 to
7.000.000 (see Section 2), tighten the bolt to

the specified torgue while holding the
camshaft stationary using the method
described previously. On all other engines, the
retaining bolt is tightened during the timing
belt refitting procedure.

17 Refit the timing belt as described in
Section 5.

Crankshaft sprocket

Removal

18 Remove the timing belt as described in
Section 5.

19 To prevent crankshaft rotation whilst the
sprocket retaining bolt is being slackened, the
flywheel ring gear must be locked using a
suitable tool made from steel angle (see Tool
Tip). Remove the cover plate from the base of
the transmission bellhousing and bolt the tool
to the lower bolt hole in the bellhousing flange
so it engages with the ring gear teeth.

20 Using a suitable socket and extension
bar, unscrew the crankshaft sprocket
retaining bolt and slide the sprocket off the
end of the crankshaft.

Inspection

21 With the sprocket removed, examine the
crankshaft oil seal for signs of leaking. If
necessary, refer to Section 9 and renew it.

22 Check the sprocket teeth for damage.

23 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting

24 Slide the sprocket onto the crankshaft
making sure the integral key engages with the
slot on the end of the crankshaft. Refit the
retaining bolt and tighten it to the specified
torque. Hold the crankshaft stationary while
the bolt is tightened using the method
described in paragraph 18.

25 Refit the timing belt as described in
Section 5.

7 Camshaft cover -
removal and refitting

%
R
Removal

1 Remove the air cleaner assembly as
described in Chapter 4A.

2 Disconnect the wiring connector from the
camshaft position sensor located at the timing
belt end of the camshaft cover.

3 Disconnect the accelerator inner cable end
from the throttle cam and withdraw the outer
cable from the grommet on the mounting
bracket,

4 Disconnect the crankcase emission system
hose from the outlet stub on the camshaft
cover.

5 Release the clips and disconnect the fuel
injector wiring duct from the slots on the
camshaft cover.

6 Undo the timing belt upper cover retaining

Tip

A fiywheel ring gear locking tool can be
made from a short strip of steel bent to
form a right-angle. Cut a siot in the
upper part and bend this part up to
engage with the ring gear teeth, File
‘the edges to form a tooth profile. Drill a
hole in the lower part to enable the tool
to be bolted to the bellhousing fiange.

bolt at the rear of the camshaft cover, and the
upper retaining bolt at the front.

7 Progressively unscrew the mounting bolts
from the top of the camshaft cover and lift off
the cover - note the location of any supports
on the bolts. If it sticks, do not attempt to
lever it off — instead free it by working around
the cover and tapping it lightly with a soft-
faced mallet.

8 Recover the camshaft cover gasket.
Inspect the gasket carefully, and renew it If
damage or deterioration is evident.

9 Clean the mating surfaces of the cylinder
head and camshaft cover thoroughly,
removing all traces of oil and old gasket - take
care to avoid damaging the surfaces as you
do this.

Refitting

10 Locate a new gasket on the camshaft
cover and make sure it is correctly seated
(see illustration).

11 Lower the cover onto the cylinder head,
making sure the gasket is not displaced.

12 Insert the cover retaining bolts and tighten
them progressively to the specified torque.

13 The remainder of refitting Is the reverse
sequence to removal.

7.10 Ensure that the gasket is correctly
seated in the camshaft cover groove
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9.2 Carefully prise the crankshaft right-
hand oil seal from the oil pump casing

8 Camshatft oil seal - renewal .

X

1 Remove the timing belt and camshaft
sprocket as described in Sections 5 and 6.
2 Punch or drill a small hole in the oil seal.
Screw a self-tapping screw into the hole, and
pull on the screws with pliers to extract the
seal.
3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.
4 Lubricate the lips of the new seal with clean
engine oil, and drive it into position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard outer edge of the seal. Take
care not to damage the seal lips during fitting.
Note that the seal lips should face inwards.
5 Refit the camshaft sprocket and timing belt
as described in Sections 6 and 5.

0N
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9 Crankshaft oil seals -
¢ renewal

Right-hand side oil seal

1 The front oil seal is located in the oil pump
casing on the front of the crankshaft. Remove
the timing belt as described in Section 5 and the
crankshaft sprocket as described in Section 6.

2 Using a small screwdriver, carefully prise

10.6a Prise out the feed stub of the
camshaft lubrication pipe. ..

9.4 Locate the new oil seal on the oil pump
casing with the sealing lips facing inwards

the oil seal from the oil pump casing, taking
care not to damage the surface of the
crankshaft (see illustration).

3 Clean the seating in the housing and the
surface of the crankshaft. To prevent damage
to the new oil seal as it is being fitted, wrap
some adhesive tape around the end of the
crankshaft and lightly oil it.

4 Lubricate the oil seal lip with clean engine
oil then offer it up to the oil pump casing.
Ensure that the sealing lip is facing inwards
(see illustration).

5§ Using a suitable tubular drift, drive the oil
seal squarely into the casing (see
illustration). Remove the adhesive tape.

6 Refit the crankshaft sprocket and timing
belt as described in Sections 6 and 5.

Left-hand side oil seal

Note: The following paragraphs describe
renewal of the oil seal leaving the housing in
position. Refer to Chapter 2C for details of
removing the housing.

7 Remove the flywheel as described in
Section 12.

8 Using a suitable hooked instrument,
remove the oil seal from the oil seal housing,
taking care not to damage the surface of the
crankshaft.

9 Clean the seating in the housing and the
surface of the crankshaft. Check the
crankshaft for burrs which may damage the
sealing lip of the new seal, and if necessary
use a fine file to remove them.

10 Dip the new seal in clean engine oil and

9.5 Using a suitable tubular drift, drive e
oil seal squarely into the casing

carefully locate it over the crankshaft fiange
making sure that it is the correct way roung
11 Progressively tap the oil seal inta =
housing keeping it square to prevent disterton
A block of wood is useful for this purposs.

12 Refit the flywheel with referance 2
Section 12.

10 Camshaft and followers -
removal, inspection and
refitting

Removal

1 Remove the timing belt and
sprocket as described in Sections 5 and &
2 Remove the camshaft cover as describes
Section 7.

3 If not already done as part of the timing Ses
removal procedure, identify the spark plug 5%
leads at their ignition coil connections, e
disconnect the leads from the two colls. Alss
disconnect the LT wiring connector from ases
coil.

4 Undo the retaining bolt, and the uppes
lower retaining nuts, and remove the igntas
coils, complete with mounting bracket. faes
the end of the cylinder head.

5 Mark the positions of the camshaft beaseg
caps, numbering them from the timing &
end.

6 Unbolt and remove the lubrication pi
(prise the oil feed stub out with a screwdmesl
Unscrew the remaining bolts and take off S
bearing caps (see illustrations).

10.6b ... and remove the lubrication pipe
from the bearing caps

1
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10.6c When removing the camshaft
bearing caps, note the position of the long
and short locating dowels
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7 Lift the camshaft carefully from the cylinder
head, checking that the valve clearance shims
and cam followers are not withdrawn by the
adhesion of the oil. Recover the oil seal from
the end of the camshaft.

8 Remove the shims and cam followers, but
keep them in their originally fitted order.

Inspection

8 Inspect the camshaft for wear on the
surfaces of the lobes and journals. Normally
their surfaces should be smooth and have a
dull shine; look for scoring and pitting.
Accelerated wear will occur once the
hardened exterior of the camshaft has been

10 Examine the bearing cap and journal
surfaces for signs of wear.

11 To measure the camshaft endfloat,
temporarily refit the camshaft then push the
camshaft to one end of the cylinder head as
far as it will travel. Attach a dial test indicator
to the cylinder head and zero it, then push the
camshaft as far as it will go to the other end of
the cylinder head and record the gauge
reading. Verify the reading by pushing the
camshaft back to its original position and
checking that the gauge indicates zero again.
12 Where the camshaft and bearings are
worn excessively, consider renewing the
complete cylinder head, together with
camshaft and cam followers. A reconditioned
head may be available from engine overhaul

specialists.
Refitting

13 Lubricate the cam followers and locate
them in their correct positions in the cylinder
head. Locate the shims in the cam followers
making sure they are In their original
positions.

14 Lubricate the journals then locate the
camshaft in the cylinder head with the cam
lobes of No 1 cylinder facing upwards (ie, No
1 piston at TDC).

15 Refit the bearing caps in their correct
positions then locate the lubrication pipe over
the bearing caps. Press in the oil feed stub
then refit the bearing cap retaining bolts.
Progressively tighten the bolts to the specified
torque.

16 Lubricate the lips of the new seal with
clean engine oil, and drive it into position until
it seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard outer edge of the seal. Take
care not to damage the seal lips during fitting.
Note that the seal lips should face inwards.

17 Check the condition of the sealing O-ring
on the ignition coil mounting bracket and
renew the seal if necessary.

18 Unless the ignition coil mounting bracket
was removed as part of the timing beit
removal procedure, it can be refitted at this
stage. Locate the bracket on the cylinder
head and secure with the bolt and nuts
tightened securely. Reconnect the HT leads
and the LT wiring connectors.

19 Refit the camshaft sprocket and timing
belt as described in Sections 6 and 5.

20 Check and if necessary adjust the valve
clearances as described in Chapter 1, then
refit the camshaft cover as described in
Section 7.

11 Cylinder head - '_

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1.

3 Remove the iniet and exhaust manifolds as
described in Chapter 4A.

4 Remove the timing belt as described in
Section 5.

5 Remove the camshaft cover as described in
Section 7.

6 Disconnect the radiator hose from the
thermostat housing on the left-hand end of
the cylinder head.

7 If not already done, disconnect the LT
wiring connectors at the ignition coils.

B Unscrew the cylinder head bolts half a turn
at a time in the reverse order to that specified
for tightening (see illustration 11.21). When
the bolts are free, remove them with their
washers.

9 Lift the cylinder head from the block. If it Is
stuck tight insert pieces of wood into the
exhaust or inlet ports, and use them as levers
to rock the head off the block. On no account
drive levers into the gasket joint, nor attempt
to tap the head sideways, as it is located on
positioning dowels,

10 Remove and discard the cylinder head
gasket.

11 The cylinder head can be dismantled as
described in Chapter 2C after removing the
camshaft and cam followers as described in
Section 10.

Preparation for refitting

12 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Use a hard plastic or
wooden scraper to remove all traces of gasket
and carbon; also clean the piston crowns.
Take particular care when cleaning the piston
crowns as the soft aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oil and water passages -
this is particularly important for the lubrication
system, as carbon could block the oil supply
to the engine's components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from

the gap, then wipe away the remainder with a
clean rag. Clean all the pistons in the same
way.

13 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion.
Refer to Part C of this Chapter if necessary.
14 Check the condition of the cylinder head
boits, and particularly their threads, whenever
they are remaoved. Wash the bolts in a suitable
solvent, and wipe them dry, Check each bolt
for any sign of visible wear or damage,
renewing them if necessary. Although Fiat do
not specify that the bolts must be renewed, it
is strongly recommended that the bolts
should be renewed as a complete set
whenever they are disturbed.

15 Refit the camshaft and followers as
described In Section 10, then adjust the valve
clearances as described in Chapter 1 before
refitting the cylinder head to the block.

Refitting

16 Before refitting the assembled cylinder
head, make sure that the head and block
mating surfaces are perfectly clean, and that
the bolt holes in the cylinder block have been
mopped out to clear any oll.

17 Referring to Section 2, make sure that the
crankshaft and camshaft are still set at their
correct TDC positions and, where applicable,
the camshatft is locked in the correct position
using the special tool,

18 The new gasket should not be removed
from its nylon cover until required for use. Fit
the gasket dry, and make sure that the mating
surfaces on the head and block are perfectly
clean.

19 Place the gasket on the cylinder block so
that the word ALTO can be read from above
(see illustration).

20 Lower the cylinder head onto the block so
that it locates on the positioning dowels.

21 The cylinder head bolt threads must be
clean and lightly lubricated. Screw the bolts in
finger-tight then working progressively and in

11.19 Place the cylinder head gasket on
the block so that the word ALTO can be
read from above
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11.21 Cylinder head bolt tightening
sequence

the sequence shown, tighten all the cylinder
head bolts to the Stage 1 torque setting given
in the Specifications, using a torque wrench
and a suitable socket (see illustration). With
all the bolts tightened to their Stage 1 setting,
working again in the specified sequence, first
angle-tighten the bolts through the specified
Stage 2 angle, then again through the Stage 3
angle, using a socket and extension bar. It Is
recommended that an angle-measuring
gauge is used during this stage of tightening,
to ensure accuracy.

22 Refit the inlet and exhaust manifolds as
described in Chapter 4A.

23 Refit the camshaft cover as described in
Section 7.

24 Refit the timing belt as described in
Section 5.

25 Reconnect the LT wiring connectors at
the ignition coils.

26 Reconnect the battery then fill and bleed
the cooling system as described in Chapter 1.

12 Flywheel - removal, %
inspection and refitting 3:
N

Removal

1 Remove the transmission as described in
Chapter 7A, then remove the clutch assembly
as described in Chapter 6.

2 The flywheel must now be held stationary
while the bolts are loosened. A home-made
locking tool may be fabricated from a piece of
scrap metal and used to lock the ring gear
(see Tool Tip in Section 6). Bolt the tool to
one of the transmission bellhousing mounting
bolt holes on the cylinder block.

3 Mark the position of the flywheel with
respect to the crankshaft using a dab of paint.
Unscrew and remove the mounting bolts
together with the spacer plate, then lift off the
flywheel. Discard the flywheel bolts; new ones
must be used on refitting.

Inspection

4 |f the flywheel's clutch mating surface is
deeply scored, cracked or otherwise
damaged, the flywheel must be renewed.
However, it may be possible to have it
surface-ground; seek the advice of a Fiat
dealer or engine reconditioning specialist.

5 If the ring gear is badly worn or has missing
teeth, the flywheel must be renewed.

Refitting

6 Clean the mating surfaces of the flywheel
and crankshaft. Remove any remaining locking
compound from the threads of the crankshaft
holes, using the correct-size tap, if available.

HAYNES Bl ol
available, cut two slots down
m the threads of one of the old
bolts with a hacksaw, and
use the bolt to remove the locking
compound from the threads.

7 If the new retaining bolts are not supplied
with their threads already precoated, apply a
suitable thread-locking compound to the
threads of each bolt.

8 Offer up the flywheel to the crankshaft,
using the alignment marks made during
removal, and fit the new retaining bolts
together with the spacer plate.

9 Lock the flywheel using the method
employed on removal, and tighten the
retaining baolts to the specified torque.:

10 Refit the clutch as described in Chapter 6,
and the transmission as described in Chap-
ter 7A.

13 Engine mountings — %
inspection and renewal &

a

Inspection

1 Firmly apply the handbrake, then Jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Check the mounting rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting’s fasteners are
securely tightened; use a torque wrench to
check if possible.

4 Using a large screwdriver or a crowbar,
check for wear in the mounting by carefully
levering against it to check for free play. Where
this is not possible enlist the aid of an assistant
to move the engine/transmission back-and-
forth, or from side-to-side, while you watch the
mounting. While some free play is to be

retaining nuts

expected, even from new components,
excessive wear should be obvious. If excessive
free play is found, check first that the fasteners
are correctly secured, then renew any worn
components as described below.

Renewal

Right-hand mounting

5 Place a trolley jack beneath the right-hand
side of the engine, with a block of wood on
the jack head. Raise the jack until it is
supporting the weight of the engine.

6 Undo the three nuts securing the engine
mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket on the engine (see illustration).
Lift the mounting and upper bracket assembly
off the studs and remove it from the car.

7 Undo the nut, withdraw the through-bolt
and separate the mounting from the upper
engine bracket.

8 Attach the new mounting to the upper
engine bracket and secure with the nut and
through-bolt. Do not fully tighten the nut at
this stage.

9 Locate the mounting assembly on the body
and lower engine bracket, refit the nuts and
tighten them to the specified torque.

10 Securely tighten the through-bolt and nut
securing the mounting to the upper engine
bracket, then remove the trolley jack.

Left-hand mounting

11 Remove the battery and battery tray as
described in Chapter 5A,

12 Place a trolley jack beneath the
transmission, with a block of wood on the jack
head. Raise the jack until it is supporting the
weight of the engine/transmission.

13 Unscrew the bolts securing the left-hand
mounting to the body (see illustration),

14 Unscrew the nut securing the mounting to
the transmission bracket and lift the mounting
off the transmission bracket stud.

15 Locate the new mounting in the
transmission bracket, refit the nut and tighten
it to the specified torque.

16 Refit the mounting-to-body bolts and
tighten the bolts to the specified torque.

17 Remove the trolley jack, then refit the
battery tray and battery as described in
Chapter 5A.

.&I.‘ .&:—. i ] P
13.13 Left-hand engine mounting upper
retaining bolts (A) and centre retaining nut (B)
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13.20 Rear engine mounting retaining
bolts (arrowed)

Rear mounting

18 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
19 Temporarily support the weight of the
engine/transmission using a trolley jack.

20 Working beneath the vehicle, unscrew the
bolt securing the rear mounting assembly to
the subframe (see illustration).

21 Unbolt the rear mounting assembly from
the transmission and withdraw from under the
vehicle.

22 Fitting the new mounting is a reversal of
the removal procedure, ensuring that all
mounting bolts are tightened to the specified

torque,

14 Sump -
removal and refitting

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Drain the engine oil as described in Chapter 1.
2 Remove the exhaust manifold as described
in Chapter 4A.

3 Unbolt and remove the cover plate from the
base of the transmission bellhousing.

4 Unscrew the sump securing bolts and nuts
then cut through as much of the joint sealant

15.8a Removing the oil pump pressure
relief valve keeper plate

as possible using a sharp knife. Pull the sump
downwards to release it from the remaining
sealant and remove it from under the car.

5 Thoroughly clean the sump and the cylinder
block mating surfaces ensuring that all traces
of old sealant are removed.

Refitting

6 Apply a 3.0 mm bead of RTV silicone
sealant to the sump flange, then locate the
sump in position. Refit the retaining bolts and
nuts and tighten to the specified torque.

7 Refit the cover plate to the transmission
bellhousing and tighten the retaining bolts
securely.

8 Refit the exhaust manifold as described in
Chapter 4A.

9 Lower the car to the ground and fill the
engine with oil as described in Chapter 1.

15 Oil pump and pick-up tube ~

refitting

Removal

1 Remove the timing belt and crankshaft
sprocket as described in Sections 5 and 6.

2 Drain the engine oil and remove the oil filter
as described in Chapter 1.

3 Remove the sump as described in Section 14.
4 Remove the coolant pump as described in
Chapter 3.

5 Disconnect the wiring connector from the

15.8b Oil pump pressure relief valve
components

oil pressure switch on the side of the pump
casing.

6 Undo the oil pump retaining bolts, noting
the location of the longer bolt, and withdraw
the pump assembly from the front of the
engine. Recover the gasket.

Inspection

7 With the pump on the bench, undo the two
bolts and remove the pick-up tube. Using a
small screwdriver or similar tool, hook out the
pick-up tube sealing O-ring from the pump
body.

8 The pressure relief valve components can
be removed for examination by depressing
the spring and pulling out the keeper plate
(see illustrations).

9 If pump wear Is suspected, check the rotors
in the following way. Extract the fixing screws
and remove the rear cover plate. The screws
are very tight, and will probably require the
use of an impact screwdriver (see
illustration).

10 Inspect the pump rotors, pump casing
and cover for any signs of wear or damage. If
satisfactory, refit the rotors to the pump
casing ensuring that the orientation marks are
facing upwards.

11 Check the clearance between the outer
rotor and the pump casing using feeler
blades. Check the rotor endfloat by placing a
straight-edge across the pump casing, and
checking the gap between the straight-edge
and rotor face (see illustrations). If the

15.9 Using an impact screwdriver to remove
the oil pump rear cover plate screws

15.11a Measuring the oil pump outer
rotor-to-pump casing clearance

15.11b Measuring oil pump rotor endfioat
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15.15a Removing the oil pump oil seal

clearances are outside the specified
tolerance, renew the oil pump complete.

12 |f the pump is unwomn, lubricate the rotors
with clean engine oil then place the cover
plate in position. Apply thread locking
compound to the retaining screws and tighten
the screws securely.,

13 Locate a new O-ring in the pump casing
then refit the pick-up tube. Secure the tube
with the two bolts tightened securely.

14 Lubricate the pressure relief valve
components then refit the valve, spring and
end cap, securing the assembly with the

keeper plate.

15 Lever out the crankshaft oil seal and drive
a new one squarely into the oll pump casing
(see illustrations). Lubricate the oil seal lips
with clean engine oil.

16 Prior to refitting, prime the pump by
pouring clean engine oil into its inlet duct,
while at the same time turning the oil pump
inner rotor.

Refitting

17 Ensure that the oil pump and cylinder
block mating faces are clean, then place a
new gasket on the pump casing. Retain the

15.15b Using a socket to fit a new oil seal to the oil pump

gasket in position by inserting two of the
pump retaining bolts.

18 Locate the pump on the cylinder block,
insert the retaining bolts and tighten them
progressively to the specified torque.

19 Refit the coolant pump as described in
Chapter 3.

20 Refit the sump as described in Section 14.
21 Refit the crankshaft sprocket and timing
belt as described in Sections 6 and 5.

22 Reconnect the oil pressure switch wiring
connector.

23 Fit a new oil filter then fill the engine with
oil and coolant as described in Chapter 1.
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Chapter 2 Part B:
DOHC (16-valve) engine in-car repair procedures

Contents
Auxiliary drivebelt — removal and refitting ............ See Chapter 1 Engine oiland filter—renewal ..................... See Chapter 1
Camshaft oil seal —renewal ...........c.ovvveianiniinsnnnes 7 Engineoillevel-check ...........coovinnnnns See Weekly checks
Camshafts and cam followers - removal, inspection and refitting .. 10  Flywheel/driveplate - removal, inspection and refitting .......... 12
Compression test - description and interpretation . ............. S EenaralIDIOrINBION . vy ro-ats wists aie ot a5 discatp sratsle iloraisiere aeiob b 1
Crankshaft oil seals—renewal . . .......ocvneervvnernnsns .... 8 Oil pump and pick-up tube - removal, inspection and refitting .... 15
Cylinder head — removal and refitting . ............coivvevny. 11 Sump—removal and retlting =5 s s s s s e e e ey 14
Cylinder head extension - removal and refitting ................ 9 Timing belt - removal and refitting ................ A e e 5
Engine assembly/valve timing holes - general information Timing belt covers —removaland refitting .................... 4
e N1 e e SR b B ers (oAl Moo o /v a (a3 2 Timing belt tensioner and sprockets - removal and refitting ...... 6
Engine mountings — inspectionandrenewal .. .............0.0.00 13
Degrees of difficulty
Easy, suitable for J‘é‘\% Fairly easy, suitable % Fairly difficult, % Difficult, suitable for % Very difficuit, &
novice with little 217 | for beginner with 2 | suitable for competent &y | experienced DIY 9, | suitable for expert DIY Ag
experience ) | some experience & DIY mechanic q‘\~ mechanic & or professional &
Specifications
General
ERYGIND COBIR™ . .o v v nncs v b s minrlain ois s ame Wohiarvia b e A ATE w0, 407036 0 6.4 6070 188 A5.000
IR S e g R s L D L S AT e R GRS B il 70.80 mm
2 e PN L S o S PRSI R M S 78.86 mm
CRBREHY /- & oo oo T i 1 R A SR A AR b T N ) g s 1242 cc
ULt T e L (e IR, g (e SN G, A S I S 10.6:1
PATPMFONCOE ook inais prure ale e Lidaa el et R AT 05 S7aEM a6 g 1-3-4-2
R T (e o [ R SRR R N L S PR Timing belt end of engine
MG B IBARION: o s A e s DI Rt e e e Sk o Ay See text
* Note: See ‘Vehicle identification’ for the location of the code marking on the engine.
Camshaft
R R A T ST L Ty e PR PP Toothed belt
e o e R e G S e e S T e s S 5 3
Camshaft bearing journal diameters:
BN DO N v ey e r SR A LS S TRy i EEE e T e e T 35.000 to 35.015 mm
A 0 e R R L [T e e e 48.000 to 48.015 mm
5 s o ety A e o [0 P DU S 49.000 to 49.015 mm
Camshaft bearing journal running clearance ..............cvvvunn 0.030 to 0.070 mm
Cat T s o e T B el G o e ST g 0.15 to 0.34 mm
Cylinder head extension
Camshaft bearing diameters:
N T OB G 2 o7 s S T s i aTahe e s e ATl e T )4 g1 35.045 to 35.070 mm
s T e U It S e St s L A coens 48,045 to 48.070 mm
RO B BRANANG: 5w s A A e e s b 6 B e mrate ey B o A 49.045 to 49.070 mm
R TOlOWOERADEON TVPIB' 5.7+« st xts a1 5100 5 2 chmuiibaracs wais vire v s Hydraulic
Cam follower (tappet) diameter ............coiiweirenninnanins 28.353 to 28.370 mm
Cam follower (tappet) bore diameter in cylinder head extension ... ... 28.400 to 28.421 mm
Cam follower (tappet) running clearance ..............cc00uuunss 0.046 to 0.051 mm
Lubrication system
] T T 4] v P e e S e e e P S e = e e e Bi-rotor driven from front of crankshaft
Outer rotor-to-casing Clearance .. .....c.uvvvumuvresvisnineans 0.100 to 0.210 mm
Rotorendfloat ................ s Ny - L i . 0.025 to 0.070 mm
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Torque wrench settings Nm Ibf ft
Big-end bearing cap bolts:
SO oo v i araia o7 wia e e e e s Sk s AT 15 20 15
oy Lo oA R N e LT PR S el D IR Angle-tighten a further 40°
CamsHatt driiagearDole . iU i o s Soet vy iias staisslititas Seiaive os 120 89
077 T s 3 e B W S S WIS S SR T 120 89
Crankshaft oll seal housingbolts .........c..coiiiiiiainnnanin 10 7
[0ty T L S N P e 22 16
Crankshaft sprocket centre bolt:
e T N o T T T e T e e o ey 20 15
O A T S ol U 7t e e e © R Angle-tighten a further 90°
Cylinder head bolts:
3o [ AR S i SRS S WL SRS i L e 30 22
B 2 et warbihca (/0w 0 vt oo P B b i R AR (s o e s Angle-tighten a further 90°
21T L P e P MR SRR S R e Fa e e Angle-tighten a further 90°
Cylinder head extension tocylinderhead .............c0vvviinen 15 11
Engine/transmission attachmentbolts .. ...........c..cvinuvnnn, 80 59
Engine/transmission mountings:
Left hand mounting-to-body bolts .............. N A 25 18
Left-hand mounting bracket-to-transmissionbolts .............. 50 37
Left-hand mountingcentre nut .. ......ccvoiriinnninennnnennns 90 66
Rear mounting-to-subframe bolt . ............ 0000 eevinnennan 120 89
Rear mounting-to-transmissionbolt/nut . .. ........ ..ot 80 59
Right-hand mounting lower bracket-to-cylinder head bolts . . ... ... 22 16
Right-hand mounting upper bracket-to-lower bracket nuts . . .. ... g el a7
Right-hand mounting-to-bodynuts .............ccvuvrennnn.. 45 33
Exhaust manifold-to-cylinderheadnuts . . . ..........ccvinennnn.. 25 18
Flywheel/driveplatebolts® . . . .« . ... . ivens it inanerssasasans el 32
Lower crankcase-to-cylinder block bolts™:
2oz e Py ST I T I . R ol 20 15
B e e e (s2ea e R (5w W 0k BT s S s TS e Angle-tighten a further 90°
T e L e A ety eSS e S A 10 7
U D MO DOME . . 5 e ioiiinitesa sralens miare's aldedinrs e oetital s S ors aiiale 3ok d 5 4 10 ol
IRIHOE DEIOOGIONIOT TIEE: | 2o c v v1i v irow Sonceibes o somiorace o bik ate b incarn. mrpidon 25 18

* Use new bolts.

** At the time of writing there was conflicting information from the manufacturer concerning the lower crankcase retaining bolt torque setting, As it
was not possible to confirm the validity of the figures given here, consuit a Fiat dealer for latest information.

1 General information

Using this Chapter

This Part of Chapter 2 is devoted to in-car
repair procedures for the DOHC (16-valve)
engines. Similar information covering the SOHC
(B-valve) engines will be found in Part A of this
Chapter. Part C covers the removal of the
engine/transmission as a unit, and describes the
engine dismantling and overhaul procedures.

In Parts A and B, the assumption is made
that the engine is installed in the car, with all
ancillaries connected. If the engine has been
removed for overhaul, the preliminary

dismantling information which precedes each
operation may be ignored.

Engine description

The engine covered in this Part of Chapter 2
is a water-cooled, double overhead camshaft
{(DOHC), in-line four-cylinder unit, with cast
iron cylinder block and aluminium-alloy
cylinder head. The engine is mounted
transversely at the front of the car, with the
transmission bolted to the left-hand end.

The cylinder head houses the eight inlet and
eight exhaust valves, which are closed by
single coil springs, and which run in guides
pressed into the cylinder head. The two
camshafts are housed in a cylinder head
extension which is bolted to the top of the
cylinder head. The exhaust camshaft is driven
by a toothed timing belt and in turn drives the
inlet camshaft via a pair of gears located at the
left-hand end of the cylinder head extension.
The camshafts actuate the valves directly via
self-adjusting hydraulic cam followers
mounted in the cylinder head extension.

The crankshaft is supported by five main
bearings, and endfloat is controlled by a
thrust bearing fitted to the upper section of
the centre main bearing.

Engine coolant is circulated by a pump,
driven by the timing belt. For detalls of the
cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven from the front of the crankshaft.
Qil is drawn from the sump through a strainer,
and then forced through an externally-
mounted, renewable screw-on filter, From
there, it Is distributed to the cylinder head and
cylinder head extension, where it lubricates
the camshaft journals and cam followers, and
also to the crankcase, where it lubricates the
main bearings, connecting rod big and small-
ends, gudgeon pins and cylinder bores. Oil
jets are fitted to the base of each cylinder bore
- these spray oil onto the underside of the
pistons, to improve cooling.
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Operations with engine in car

The following work can be carried out with
the engine in the car:

a) Compression pressure — testing.

B) Timing belt covers - removal and refitting.

¢] Timing belt — removal, refitting and
adjustment.

d) Timing belt tensioner and sprockets —
removal and refitting.

&) Cylinder head extension — removal and
refitting.

fi Camshaft and cam followers — removal
and refitting.

g) Cylinder head - removal and refitting.

h) Camshaft oil seal — renewal.

i) Crankshaft oil seals — renewal,

§) Sump - removal and refitting.

k) Oil pump and pick-up tube assembly -
removal, inspection and refitting.

|} Flywheel/driveplate — removal, inspection
and refitting.

m) Engine mountings - inspection and
renewal.

Note: Many of the procedures in this Chapter
entail the use of numerous special tools.
Where possible, suitable alternatives are

2.2a Arrangement of Fiat special tools for setting the piston position and locking the
camshafts

2.2b Fiat special tool for setting piston
position . ..

2.2¢ ...and locking the camshafts

described with details of their fabrication.
Before starting any operations on the engine,
read through the entire procedure first to
familiarise yourself with the work involved,
tools to be obtained and new parts that may
be necessary.

2 ine assembly/valve
tEi'r;qhg holes - general
information and usage

Note: Do not attempt to rotate the engine
whilst the camshafts are locked in position. If
the engine is to be left in this state for a long
period of time, it is a good idea to piace
suitable warmning notices inside the car, and in
the engine compartment, This will reduce the
possibility of the engine being accidentally
cranked on the starter motor, which is likely to
cause damage with the locking tools In place.
1 To accurately set the valve timing for all
operations requiring removal and refitting of
the timing belt, timing holes are drilled in the
camshafts and cylinder head extension. The
holes are used in conjunction with camshaft
locking tools and crankshaft positioning rods
to lock the camshafts when all the pistons are
positioned at the mid-point of their stroke.
This arrangement prevents the possibility of
the valves contacting the pistons when
refitting the cylinder head or timing belt, and
also ensures that the correct valve timing can
be obtained. The design of the engine is such
that there are no conventional timing marks
on the crankshaft or camshaft sprockets to
indicate the normal TDC position. Therefore,
for any work on the timing belt, camshafts or
cylinder head the locking and positioning
tools must be used.
2 The special Fiat tools for setting the
camshafts and pistons consist of two rods
which slide in sleeves that are screwed into
No 1 and No 2 cylinder spark plug holes, The
rods are pushed down to contact the pistons,
and the crankshaft is then turned until both
rods protrude from their sleeves by the same
amount. With the crankshaft correctly set, two
camshaft locking pins are used, one for the
inlet camshaft and one for the exhaust
camshaft. The pins are screwed into holes on
each side of the cylinder head extension so
that they engage with slots machined in the
camshafts. The arrangement of the Fiat
special tools are shown (see illustrations).
The tool numbers are as follows:

Camshaft locking tools  Tool No
1860985000
Tool No
1860992000
3 Although the special Fiat tools are relatively
inexpensive and should be readily available
from Fiat dealers, it is possible to fabricate
suitable alternatives, with the help of a local
machine shop, as described below. Once the
tools have been made up, their usage is
described in the relevant Sections of this
Chapter where the tools are required.

Fiston positioning tool
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Suitable roll pin for
fitting / removing tool
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2.6a To make an alternative camshaft
locking tool . . .

Camshaft locking tool

4 Remove the air cleaner assembly as
described in Chapter 4A.

5 Unscrew the sealing plug from the front
face of the cylinder head extension.

6 Using the sealing plug as a pattern, obtain a
length of threaded dowel rod or two suitable
bolts to screw into the sealing plug hole. With
the help of a machine shop or engineering
works, make up the camshaft locking tools by
having the dowel rod or bolts machined (see
illustrations). Note that two will be needed,
one for each camshaft.

Crankshaft setting tool

7 To make the crankshaft setting tools, four
old spark plugs will be required, together with
four lengths of dowel rod. The length of each
dowel rod is not critical, but it must be long
enough to protrude about 100 mm above the
top of the cylinder head extension when resting
on top of a piston located half-way down its
bore. What is critical, however, is that all four
dowel rods must be exactly the same length.

8 Break off the ceramic upper section of each
plug and remove the centre electrode and
earth tip. The easiest way to do this is to
mount each spark plug in a vice (after
removing the ceramic upper plug section) and
drill a hole down through the centre of the
plug. The diameter of the drill bit should be
the same as the diameter of the dowel rod to
be used. When finished you should have four
spark plug bodies and four equal length dowel
rads which will slide through the centre of the
spark plugs.

2.6b ... have suitable dowel rods or bolts
machined to the dimensions shown

X
5N
S

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine's condition. If the test is performed
regularly, it can give warning of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully-charged, and all the spark plugs
must be removed (Chapter 1). The aid of an
assistant will also be required.

3 Disable the ignition and fuel injection
systems by disconnecting the wiring multi-plug
connectors at the engine management ECU,
referring to Chapter 4A for further information.
4 Fit a compression tester to the No 1 cylinder
spark plug hole — the type of tester which
screws into the plug thread is to be preferred.
5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build-up to a
maximum figure, and then stabilise. Record
the highest reading obtained.

6 Repeat the test on the remaining cylinders,
recording the pressure in each,

7 All cylinders should produce very similar
pressures; any excessive difference indicates
the existence of a fault. Note that the

3 Compression test -
description and interpretation

4.3a Undo the timing belt upper cover
retaining bolt above the engine
mounting . ..

4.3b ... and the front retaining bolt
(arrowed) located behind the air cleaner
intake duct

compression should build-up quickly in a
healthy engine; low compression on the first
stroke, followed by gradually-increasing
pressure on successive strokes, indicates
womn piston rings. A low compression reading
on the first stroke, which does not build-up
during successive strokes, indicates leaking
valves or a blown head gasket (a cracked
head could also be the cause).

8 If the pressure in any cylinder is very low,
carry out the following test to isolate the
cause. Introduce a teaspoonful of clean oil
into that cylinder through its spark plug hole
and repeat the test.

9 |f the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.

10 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this,

11 If one cylinder is about 20 percent lower than
the others and the engine has a slightly rough
idle, a worn camshaft lobe could be the cause.
12 On completion of the test, refit the spark
plugs and reconnect the ECU wiring
connectors,

4 Timing belt covers -
removal and refitting

Vi

Removal

Upper cover

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Chapter 4A.

3 Undo the cover upper retaining bolt located
above the engine mounting, and the front
retaining bolt located behind the air cleaner
intake duct (see illustrations).

4 Disconnect the crankshaft TDC sensor
wiring connector, then release the sensor
wiring socket from the clip on the timing cover
(see illustration).

4.4 Disconnect the TDC sensor wiring
connector, then release the wiring socket
from the clip on the timing cover
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4.5 Lift the cover upwards, slip the TDC
sensor wiring out of the groove, and
remove the upper cover from the engine

4.12 ... release the wiring from the
periphery of the cover, and manipulate the
cover out from under the car

5 Lift the cover upwards, slip the TDC sensor
wiring out of the groove, and remove the upper
cover from the engine (see illustration),

Lower cover

6 Remove the upper cover as described
previously.

7 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

8 Working under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner centre panel for access to the
crankshaft pulley (see illustration).

9 Remove the auxiliary drivebelt as described
in Chapter 1.

5.8 Undo the retaining nuts and remove
the right-hand engine mounting and upper
bracket assembly

4.8 Remove the wheel arch liner centre
panel for access to the crankshaft puliey

10 Undo the three bolts and remove the
crankshaft pulley from the sprocket.

11 Undo the retaining bolt in the centre of the
lower timing cover (see illustration).

12 Release the TDC sensor and oil pressure
switch wiring from the periphery of the cover,
and manipulate the cover out from under the
car (see illustration).

Refitting

13 Refitting is the reverse sequence to
removal. On completion, refit and adjust the
auxiliary drivebelt as described in Chapter 1.

5 Timing belt -
removal and refitting

Ve

General information

1 The function of the timing belt is to drive the
camshafts and coolant pump. Should the belt
slip or break in service, the valve timing will be
disturbed and piston-to-valve contact will
occur, resulting in serious engine damage.

2 The timing belt should be renewed at the
specified intervals (see Chapter 1) or earlier if it is
contaminated with oil, or if it is at all noisy in
operation (a scraping noise due to uneven wear).
3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the

2N

5.9a Undo the six bolts (arrowed). . .

4.11 Undo the retaining bolt in the centre
of the lower timing cover ...

need to remove the timing belt again at a later
stage, should the coolant pump fail.

4 Before carrying out this procedure, it will be
necessary to obtain or fabricate suitable
camshaft locking tools and piston positioning
tools as described in Section 2. The
procedures contained in this Section depict
the use of the home-made alternative tools
described in Section 2, which were fabricated
In the Haynes workshop. If the manufacturer's
tools are being used instead, the procedures
are virtually identical. Do not attempt to
remove the timing belt unless the special tools
or their alternatives are available.

Removal

5 Remove the timing belt covers as described
in Section 4.

6 Remove the inlet manifold as described in
Chapter 4A.

7 Place a trolley jack beneath the right-hand
side of the engine, with a block of wood on
the jack head. Raise the jack until it is
supporting the weight of the engine.

8 Undo the three nuts securing the right-hand
angine mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket on the engine. Lift the mounting
and upper bracket assembly off the studs and
remove it from the car (see illustration).

9 Undo the six bolts and remove the right-
hand mounting lower bracket from the
cylinder head (see illustrations).

5.9b ...and remove the right-hand
mounting lower bracket from the
cylinder head
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5.12a Screw the spark plug bodies of the

home-made piston positioning tools into
each spark plug hole. ..

10 Remove the spark plugs as described in
Chapter 1.

11 Unscrew the two sealing plugs from the
front and rear of the cylinder head extension
to enable the camshaft locking tools to be
inserted.

12 Screw the spark plug bodies of the home-
made piston positioning tools into each spark
plug hole and insert the dowel rods into each
body. To keep the dowel rods vertical, locate
a suitable washer or similar over the rod and
into the recess at the top of the spark plug
hale. In the Haynes' workshop, an old valve
stem oil seal housing was used but anything
similar will suffice (see illustrations).

5.13 Place a straight-edge along the top of
the rods and turn the crankshaft until the
straight-edge contacts all four rods

5.12b ... place a suitable washer or
similar into the recess to keep the dowel
rod vertical . ..

13 Using a socket on the crankshaft sprocket
centre bolt, turn the crankshaft in the normal
direction of rotation until all four dowel rods
are protruding from the top of the cylinder
head extension by the same amount. As the
engine is tured, two of the rods will move up
and two will move down until the position is
reached where they are all at the same height.
The best way to check this is to place a
straight-edge along the top of the rods and
turn the crankshaft very slowly until the
straight-edge contacts all four rods (see
illustration).

14 When all four rods are at the same height,
all the pistons will be at the mid-point of their

5.15a Screw the camshaft locking tools
into the timing holes in the front. ..

5.12c ... then insert the dowel rods

stroke. Using a screwdriver or similar inserted
into the front timing hole in the cylinder head
extension, check that the timing slot in the
exhaust camshaft is approximately aligned
with the timing hole. If the camshaft slot
cannot be felt, turn the crankshaft through
one complete revolution and realign the dowel
rods using the straight-edge. Check again for
the camshaft slot. Note that although the
pistons can be at the mid-point of their stroke
twice for each cycle of the engine, the
camshaft slots will only be positioned
correctly once per cycle.

15 With the pistons correctly set, it should
now be possible to screw in the camshaft
locking tools into the timing holes in the
cylinder head extension. To provide the
necessary degree of timing accuracy, the
machined end of the locking tools are a very
close fit in the slots machined in the
camshafts (see illustrations). To allow the
tools to be screwed fully into engagement, it
may be necessary to move the crankshaft in
one direction or another very slightly until the
tools are felt to engage fully.

16 Release the nut on the timing belt
tensioner to release the tension on the belt
(see illustration).

17 If the timing belt is to be re-used, use
white paint or chalk to mark the direction of
rotation on the belt (if markings do not already
exist), then slip the belt off the sprockets (see

|‘

5.15b ... and rear of the cylinder head
extension

5.15¢ The tools engage in the camshaft
slots when fitted (shown removed for
clarity)

5.16 Release the nut on the timing belt
tensioner. ..
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5.17 ... then slip the timing belt off the
sprockets

illustration), Note that the crankshaft must
not be rotated whilst the belt is removed.

18 Check the timing belt carefully for any signs
of uneven wear, splitting, or oil contamination.
Pay particular attention to the roots of the teeth.
Renew it if there is the slightest doubt about its
gondition. If the engine is undergoing an
overhaul, renew the belt as a matter of course,
regardless of its apparent condition. The cost of
2 new belt is nothing compared with the cost of
rapairs should the belt break in service. If signs
of oil contamination are found, trace the source
of the oil leak and rectify it. Wash down the
engine timing belt area and all related
components to remove all traces of oll.

Refitting

19 Before refitting, thoroughly clean the
timing belt sprockets. Check that the
tensioner pulley rotates freely, without any
sign of roughness. If necessary, renew the
tensioner pulley as described in Section 6.

20 The camshaft sprocket retaining bolt must
now be slackened to allow the sprocket to
move as the timing belt is refitted and
tensioned. To hold the sprocket stationary
while the retaining bolt is loosened, make up a
tool and engage it with the holes in the
sprocket (see Tool Tip). With the sprocket
held, slacken the retaining bolt.

21 Check that the pistons are still correctly
positioned at the mid-point of their stroke and
that the camshafts are locked with the locking
tools.

22 Ensuring that the direction markings on
the timing belt point in the normal direction of

5.23 Using right-angled circlip pliers, turn
the tensioner pulley to fully tension the belt

To make a camshaft sprocket holding
about 6 mm thick by 30 mm wide or
200 mm long (all dimensions
together to form a forked end, leaving
can pivot freely. At the end of each
‘prong’ of the fork, secure a bolt with a
nut and a locknut, to act as the
cut-outs in the sprocket, and should
protrude by about 30 mm,

engine rotation, engage the timing belt with
the crankshaft sprocket first, then place it
around the coolant pump sprocket and the
camshaft sprocket. Finally slip the belt around
the tensioner pulley.

23 Insert the jaws of a pair of right-angled
circlip pliers (or similar) into the two holes on
the front face of the tensloner pulley (see
illustration). Rotate the pulley to tension the
belt until the belt is quite taut, Maintain the
effort applied to the tensioner pulley, then
tighten the pulley retaining nut.

24 Tighten the camshaft sprocket retaining
balt to the specified torque while holding the
camshaft stationary using the method
described previously.

25 Remove the piston positioning tools and
camshaft locking tools and turn the
crankshaft through two complete turns in the
normal direction of rotation,

26 Slacken the tensioner pulley retaining nut
and reposition the tensioner to align the
mobile indicator with the fixed reference mark

W = \o
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5.26 Position the tensioner so that the
mobile indicator (1) is aligned with the
fixed reference mark (2)

on the pulley face (see illustration). Hold the
pulley in this position and tighten the retaining
nut to the specified torque.

27 Turn the crankshaft through a further two
complete turns in the normal direction of
rotation. Check that the timing is correct by
refitting the piston positioning tools and
camshaft locking tools as described
previously.

28 When all is correct, remove the setting
and locking tools and refit the sealing plugs to
the cylinder head extension, using new O-
rings if necessary. Tighten the plugs securely.
29 Refit the spark plugs as described in
Chapter 1.

30 Refit the engine mounting components
and tighten the retaining bolts and nuts to the
specified torque.

31 Refit the inlet manifold as described in
Chapter 4A, then refit the timing belt covers
as described in Section 4 of this Chapter.

6 Timing belt tensioner and
ets - removal and
refitting

Timing belt tensioner

Removal

1 Remove the timing belt as described in
Section 5.

2 Completely unscrew the tensioner nut and
slide the tensioner off the mounting stud.

Inspection

3 Wipe the tensioner clean but do not use
solvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear; the tensioner is not
a serviceable component, and should be
renewed.

Refitting

4 Slide the tensioner pulley over the mounting
stud and fit the securing nut.
5 Refit the timing belt as described in Section 5.

Camshaft sprocket

Removal

6 Remove the timing beit as described in
Section 5.

7 Unscrew the bolt and slide the sprocket
from the end of the camshaft.

Inspection

8 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. If
necessary, refer to Section 7 and renew it.

9 Check the sprocket teeth for damage.

10 Wipe clean the sprocket and camshaft
mating surfaces.

Refitting

11 Locate the sprocket on the end of the
camshaft, then refit the retaining bolt finger
tight only at this stage.

12 Refit the timing belt as described in
Section 5.
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A flywheel ring gear locking tool can be
‘made from a short strip of steel bent to
form a right-angle. Cut a slot in the
upper part and bend this part up to
engage with the ring gear teeth, File
the edges to form a tooth profile, Drill a
hole in the lower part to enable the tool

to be bolted to the bellhousing flange.

Crankshaft sprocket

Removal

13 Remove the timing belt as described in
Section 5.

14 Remove the exhaust
described in Chapter 4A.

15 Working beneath the engine, undo the
bolts and remove the support brace linking
the transmission to the cylinder block.

16 To prevent crankshaft rotation whilst the
sprocket retaining bolt is being slackened, the

manifold as

8.2 Carefully prise the crankshaft right-
hand oil seal from the oil pump casing

8.5 Using a suitable tubular drift, drive the
oil seal squarely into the casing

flywheel/driveplate ring gear must be locked
using a suitable tool made from steel angle
(see Tool Tip). Remove the cover plate from
the base of the transmission bellhousing and
bolt the tool to the lower bolt hole in the
bellhousing flange so it engages with the ring
gear teeth.

17 Using a suitable socket and extension
bar, unscrew the crankshaft sprocket
retaining bolt and slide the sprocket off the
end of the crankshaft.

Inspection

18 With the sprocket removed, examine the
crankshaft oil seal for signs of leaking. If
necessary, refer to Section 8 and renew it.

19 Check the sprocket teeth for damage.

20 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting

21 Slide the sprocket onto the crankshaft
making sure the integral key engages with the
slot on the end of the crankshaft, Refit the
retaining bolt and tighten it to the specified
torque, then through the specified angle. It is
recommended that an angle-measuring
gauge is used during this stage of tightening,
to ensure accuracy. Hold the crankshaft
stationary while the bolt is tightened using the
method described in paragraph 16.

22 Refit the flywheel/driveplate cover plate
and engine/transmission support brace.

23 Refit the exhaust manifold as described in
Chapter 4A.

8.4 Locate the new oil seal on the oil pump
casing with the sealing lips facing inwards

8.9 Undo the retaining bolts (arrowed) and
remove the crankshaft left-hand oil seal
housing complete with integral oil seal

24 Refit the timing belt as described in
Section 5.

7 Camshaft oil seal - renewal §

N

1 Remove the timing belt and camshaft
sprocket as described in Sections 5 and 6.

2 Punch or drill a small hole in the oil seal.
Screw a self-tapping screw into the hole, and
pull on the screws with pliers to extract the seal.
3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

4 Lubricate the lips of the new seal with clean
engine oil, and drive it into position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard outer edge of the seal. Take
care not to damage the seal lips during fitting.
Note that the seal lips should face inwards.

5 Refit the camshaft sprocket and timing belt
as described in Sections 6 and 5.

Right-hand side oil seal

1 The front oil seal is located in the oil pump
casing on the front of the crankshaft. Remove
the timing belt as described in Section 5 and
the crankshaft sprocket as described in
Section 6.

2 Using a small screwdriver, carefully prise
the oil seal from the oil pump casing taking
care not to damage the surface of the
crankshaft (see illustration).

3 Clean the seating in the housing and the
surface of the crankshaft. To prevent damage
to the new oll seal as it is being fitted, wrap
some adhesive tape around the end of the
crankshaft and lightly oil it.

4 Lubricate the oil seal lip with clean engine
oil then offer it up to the oil pump casing.
Ensure that the sealing lip is facing inwards
(see illustration).

5 Using a suitable tubular drift, drive the oll
seal squarely into the casing (see
illustration). Remove the adhesive tape.

6 Refit the crankshaft sprocket and timing
belt with reference to Sections 6 and 5.

Left-hand side oil seal

Note: The left-hand side oil seal is integral
with the oil seal housing.

7 Remove the flywheel/driveplate as
described in Section 12,

8 Remove the sump as described in Section 14.
9 Undo the six retaining bolts and remove the
housing complete with integral oil seal (see
illustration).

10 Clean the cylinder block mating face and
the seal contact surface on the crankshaft.

8 Crankshaft oil seals -
renewal
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9.3 Unscrew the protective caps covering
the cylinder head extension retaining bolts

11 Lubricate the lip of the new seal, then
locate the seal housing on the cylinder block.
Hefit the housing retaining bolts and tighten
them to the specified torque.

12 Refit the sump as described in Section 14.
13 Refit the flywheel/driveplate as described
in Section 12.

‘9 Cylinder head extension - 3§y
removal and refitting
QX

Removal

1 Remove the timing belt as described in
Section 5.

2 Disconnect the LT wiring connector from
the ignition colls,

3 Unscrew the protective caps covering the
cylinder head extension retaining bolts (see
Hlustration).

4 To retain the cam followers in place as the
cylinder head extension is removed, Fiat
special tool No 1860988000 will be required.
This tool consists of two strips of suitably-
slotted thin metal angle which slip between the
eylinder head extension and cylinder head
mating faces as the extension is lifted off. The
tool holds the cam followers in place in the
extension allowing the assembly to be
withdrawn without fouling the inlet and exhaust
valves. The tools are relatively inexpensive and
readily available from Fiat dealers. Suitable
alternatives can be fabricated, if desired, using
thin metal angle strip (see Tool tip).

5 Progressively slacken and remove the bolts
securing the cylinder head extension to the
cylinder head.

6 Lift the cylinder head extension up very
slightly, keeping it square to the cylinder
head. Slip the tools in place to hold the cam
followers, then lift the extension off the
cylinder head (see illustrations). Recover the
gasket between the two assemblies.

7 Dismantling and inspection procedures for
the cylinder head extension and camshafts
are given in Section 10.

Refitting
8 Ensure that the mating faces of the cylinder
head and extension are thoroughly cleaned,

both to the dimensions (in mm) shown,

To make a cam follower retaining tool, obtain two lengths of thin metal angle and cut

with all traces of old gasket removed, then
locate a new gasket on the cylinder head (see
illustration).

9 Check that the pistons are still correctly
positioned at the mid-point of their stroke and
that the camshafts are locked with the locking
tools. Locate the cam follower retaining tools in
position and carefully lower the extension
assembly over the valves and onto the cylinder
head. When all the cam followers have engaged
their respective valves, remove the tools.

10 Refit the retaining bolts and tighten them

9.6a Lift the cylinder head extension
slightly and insert the tools (shown with
cylinder head extension removed for
clarity) . ..
348

¥

head

progressively to pull the extension down onto
the cylinder head. Do this slowly and carefully
as the valve springs will be compressed
during this operation and it is essential to
keep the extension square and level as the
bolts are tightened. Once all the bolts are
initially tightened, progressively tighten them
further to the specified torque.

11 If necessary renew the O-ring seals on the
protective caps covering the cylinder head
extension retaining bolts (see illustration).
Refit the caps and tighten them securely.

9.6b ...then remove the cylinder head
extension

9.11 Renew the O-ring seals on the
protective caps covering the cylinder head
extension retaining bolts
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10.3 Remove the cam followers from their
locations in the cylinder head extension

12 Reconnect the ignition coil
connector.
13 Refit the timing belt as described in

Section 5.

wiring

10 cund\aﬂsandcam
—removal,
inepecﬂonandreﬂtﬂng

Removal

1 Remove the cylinder head extension as
described in Section 9.

2 Place the assembly upside-down on a
bench and lift off the cam follower retaining
tools,

10.5a Remove the camshaft sprocket. ..

3 Remove the cam followers from their
locations In the cylinder head extension and
place them in an oll-tight compartmented box
labelled 1 to 8 (inlet) and 1 to 8 (exhaust) (see
illustration). Alternatively, place them into
individual storage jars or containers suitably
marked. Fill the box or the jars with clean
engine oil until each cam follower is just
submerged.

4 Undo the camshaft sprocket retaining bolt
while holding the sprocket with a suitable tool,
as described in Section 5.

5 Remove the camshaft sprocket, then undo
the two bolts and remove the cover plate over
the inlet camshaft (see illustrations).

6 At the other end of the cylinder head
extension, undo the nuts and remove the end

10.7 Undo the two bolts securing the
camshaft drivegears to the inlet and
exhaust camshafts

10.9 Carefully remove the inlet camshaft
from the cylinder head extension

10.10 Extract the exhaust camshaft oil
seal ...

10.11 ... then remove the exhaust
camshaft from the cylinder head extension

10.5b ... then undo the two bolts and
remove the cover plate over the inlet
camshaft

cover, complete with ignition colls. Recover
the gasket,

7 Undo the two bolts securing the camshaft
drivegears to the inlet and exhaust camshafts
(see illustration). The camshaft locking tools
used In the timing belt removal procedure
(which should still be in place) are sufficient to
prevent the camshafts rotating while the gear
retaining bolts are undone. Remove the bolts
and withdraw the camshaft gears.

8 Remove the camshaft locking tools.

9 Carefully remove the inlet camshaft from
the cylinder head extension (see illustration).
Suitably mark the camshaft IN to avoid
confusion when refitting.

10 Punch or drill a small hole in the exhaust
camshaft oil seal. Screw a self-tapping screw
into the hole, and pull on the screw with pliers
to extract the seal (see illustration).

11 Carefully remove the exhaust camshaft
from the cylinder head extension (see
illustration). Suitably mark the camshaft EX
to avoid confusion when refitting.

Inspection

12 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft Journals and in the cylinder head
extension. If the head extension bearing
surfaces are worn excessively, the extension
will need to be renewed. If suitable measuring
equipment is available, camshaft bearing
journal wear can be checked by direct
measurement.

13 Examine the cam follower bearing
surfaces which contact the camshaft lobes for
wear ridges and scoring. Renew any follower
on which these conditions are apparent. If a
follower bearing surface is badly scored, also
examine the corresponding lobe on the
camshaft for wear, as it is likely that both will
be worn. Renew worn components as

necessary.
Refitting

14 Liberally lubricate the camshaft journals
and cylinder head extension bearings, then
locate both camshafts in position. Note that
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10.15 Refit the camshaft locking tools

the exhaust camshaft is nearest to the front
facing side of the engine.
15 With the camshafts in position, rotate

waft them as necessary until the camshaft locking

afts 1ols can be re-inserted (see illustration).

wols 16 Lubricate the lips of a new exhaust

Mre gamshaft oil seal with clean engine oil, and

tto drive it into position until it seats on its

ear locating shoulder (see illustration). Use a

oits suitable tubular drift, such as a socket, which
Bears only on the hard outer edge of the seal.
Take care not to damage the seal lips during

om fitting. Note that the seal lips should face

n). wards,

oid 17 Refit the inlet camshaft drivegear and
fetaining bolt then tighten the boit to the

st specified torque (see illustration).

W 18 Refit the exhaust camshaft drivegear to

ars e exhaust camshaft. As the gear is being

aft

=

Ex

ces

and

=3

the

the

3
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10.22a Locate a new O-ring on the inlet
camshaft cover plate . ..

| #9] i

10.16 Fit a new exhaust camshaft oil seal

fitted, it will be necessary to align the anti-
backlash inner gear teeth using a screwdriver
to enable the teeth of both the gears to mesh
(see illustration). Refit the drivegear retaining
bolt and tighten it to the specified torque.

19 At this stage it is advisable to check the
camshaft endfloat using a dial gauge mounted
on the cylinder head extension, with its probe
in contact with the camshaft being checked.
Move the camshaft one way, zero the gauge,
then move the camshaft as far as it will go the
other way. Record the reading on the dial
gauge and compare the figure with that given
in the Specifications. Repeat on the other
camshaft. If either of the readings exceeds the
tolerance given, a new cylinder head
extension will be required.

20 Locate a new gasket on the cylinder head
extension end cover, then wrap round the

10.17 Tighten the inlet camshaft driv
retaining bolt to the specified torque

protruding tangs on the gasket to retain it in
position (see illustrations).

21 Locate the end cover on the cylinder head
extension and secure with the retaining nuts
securely tightened.

22 Locate a new O-ring on the inlet camshaft
cover plate, then apply RTV gasket sealant to
the cover plate contact face (see
illustrations), Fit the cover plate and secure
with the two bolts securely tightened.

23 Refit the camshaft sprocket and secure
with the retaining bolt tightened finger tight
only at this stage.

24 Liberally lubricate the cam followers and
place them in position in their respective cylinder
head extension bores (see illustration).

25 Locate the cam follower retaining tools in
position and refit the cylinder head extension
as described in Section 9.

-k

10.20a Locate a new gasket on the
cylinder head extension end cover ., ..

10.22b ... then apply RTV gasket sealant
to the cover plate contact face

10.20b ... then wrap round the protruding
tangs to retain the gasket

i S5

10.24 Lubricate the cam followers and place
them in position in their respective bores
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11.2 Undo the upper and lower retaining
bolts and remove the exhaust manifold

heat shield
)

Note: The cylinder head bolts are of special
splined design and a Fiat tool should be
obtained to unscrew them. A Torx key will not
fit, although in practice it was found that a
close-fitting Allen key could be used as an
alternative.

Removal

1 Remove the cylinder head extension as
described in Section 9.

2 Undo the upper and lower retaining bolts
and remove the heat shield from the exhaust
manifold (see illustration).

3 From under the car, undo the bolt securing
the manifold downpipe support bracket to the
transmission (see illustration).

4 Undo the nuts securing the exhaust
manifold to the cylinder head, noting that the
engine lifting bracket Is also secured by the
two upper nuts at the timing belt end (see
illustration). Carefully withdraw the manifold
off the mounting studs and collect the gasket.
5 Disconnect the radiator hose from the
thermostat housing on the left-hand end of
the cylinder head.

6 Check that nothing remains attached to the
cylinder head likely to impede removal, then
unscrew the cylinder head bolts half a turn at
a time in the reverse order to the tightening
sequence (see illustration 11.17a). When the

11 Cylinder head -
removal and refitting

v 5 =N

11.7 Undo the retaining bolts and lift the
cylinder head from the block

11.3 Undo the bolt (arrowed) securing the

manifold downpipe support bracket to the
transmission

bolts are free, remove them from their
locations,

7 Lift the cylinder head from the block (see
illustration). If it Is stuck tight rock the head
to break the joint. On no account drive levers
into the gasket joint, nor attempt to tap the
head sideways, as it is located on positioning
dowaels.

8 Remove and discard the cylinder head
gasket.

9 Refer to Chapter 2C for cylinder head
dismantling and inspection procedures.

Preparation for refitting

10 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Use a hard plastic or
wooden scraper to remove all traces of gasket
and carbon; also clean the piston crowns.
Take particular care when cleaning the piston
crowns as the soft aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oil and water passages -
this is particularly important for the lubrication
system, as carbon could block the oil supply
to the engine's components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder with a
clean rag. Clean all the pistons in the same
way.,

11.4 Undo the retaining nuts and withdraw
the exhaust manifold off the mounting
studs

11 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion.
Refer to Part C of this Chapter if necessary.
12 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts in a suitable
solvent, and wipe them dry. Check each bolt
for any sign of visible wear or damage,
renewing them if necessary. Although Fiat do
not specify that the bolts must be renewed, it
is strongly recommended that the bolts
should be renewed as a complete set
whenever they are disturbed.

Refitting

13 Before refitting the assembled cylinder
head, make sure that the head and block
mating surfaces are perfectly clean, and that
the bolt holes in the cylinder block have been
mopped out to clear any oil.

14 The new gasket should not be removed
from its protective cover until required for use.
Fit the gasket dry, and make sure that the
mating surfaces on the head and block are
perfectly clean.

15 Place the gasket the correct way round on
the cylinder block so that the words
ALTO/TOP can be read from above (see
illustrations).

Timing belt end

11.15a Place the cylinder head gasket the
correct way round on the cylinder block . . .

11.15b ... so that the words ALTO/TOP
can be read from above
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11.17a Cylinder head bolt tightening
sequence

16 Lower the cylinder head onto the block so
that it locates on the positioning dowels.

17 The cylinder head bolt threads must be
clean and lightly lubricated. Screw the bolts in
finger-tight then working progressively and in
sequence, tighten all the cylinder head bolts
1o the Stage 1 torque setting given in the
Specifications, using a torgue wrench and a
suitable socket. With all the bolts tightened to
their Stage 1 setting, working again in the
specified sequence, first angle-tighten the
bolts through the specified Stage 2 angle,
then again through the Stage 3 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of tightening, to ensure accuracy
|see illustrations).

18 Ensure that the cylinder head and exhaust
manifold mating surfaces are perfectly clean,
then place a new manifold gasket over the
mounting studs.

19 Engage the manifold with the mounting
studs and refit the retaining nuts and the
engine lifting bracket. Progressively tighten
the nuts to the specified torque.

20 Refit the heat shield to the manifold and
Bahten the bolts securely.

21 Refit and tighten the bolt securing the
manifold downpipe support bracket to the
ransmission.

22 Connect the radiator hose to the
hermostat housing.

Refit the cylinder head extension as
gescribed in Section 9.

Flywrlealldﬂveplate—
removal, inspection and

Removal

1 Remove the transmission as described in
Chapter 7A or 7B. On manual transmission

‘maodels also remove the clutch (Chapter 6),

2 The flywheel/driveplate must now be held
#iationary while the bolts are loosened. A
Kome-made locking tool may be fabricated
#om a piece of scrap metal and used to lock
™e ring gear (see Tool Tip in Section 6). Bolt
e tool to one of the transmission bellhousing
mounting bolt holes on the cylinder block.

11.17b Tighten the cylinder head bolts to
the Stage 1 torque setting . ..

3 Mark the position of the flywheel/driveplate
with respect to the crankshaft using a dab of
paint. Unscrew and remove the mounting
bolts together with the spacer plate, then lift
off the flywheel/driveplate. Discard the bolts;
new ones must be used on refitting.

Inspection

Flywheel

4 If the flywheel's clutch mating surface is
deeply scored, cracked or otherwise
damaged, the flywheel must be renewed.
However, it may be possible to have it
surface-ground; seek the advice of a Fiat
dealer or engine reconditioning specialist.

5 If the ring gear is badly worn or has missing
teeth, the flywheel must be renewed.

Driveplate

6 Check the driveplate for signs of damage
and renew it if necessary. If the ring gear is
badly worn or has missing teeth, the
driveplate must be renewed.

Refitting

7 Clean the mating surfaces of the
flywheel/driveplate and crankshaft. Remove
any remaining locking compound from the
threads of the crankshaft holes, using the
correct-size tap, if available.

If a suitable tap is not
HAYNES g dia e odil
m the threads of one of the old

bolts with a hacksaw, and
use the bolt to remove the locking

8 If the new retaining bolts are not supplied
with their threads already precoated, apply a
suitable thread-locking compound to the
threads of each bolt.

9 Offer up the flywheel/driveplate to the
crankshaft, using the alignment mark made
during removal, and fit the new retaining bolts
together with the spacer plate.

10 Lock the flywheel/driveplate using the
method employed on dismantiing, and tighten
the retaining bolts to the specified torque.

11 Refit the clutch on manual transmission
models as described in Chapter 6.

11.17c ... then through the Stage 2 and
Stage 3 angle

12 Refit the transmission as described in
Chapter 7A or 7B.

13 ine mountings
angectlonandrenewal

Refer to Chapter 2A, Section 13,

14 Sump -
removal and refitting

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Drain the engine oil as described in Chapter 1.
2 Remove the exhaust manifold as described
in Chapter 4A.

3 Working beneath the engine, undo the bolts
and remove the support brace linking the
transmission to the cylinder block (see
illustration).

4 Unbolt and remove the cover plate from the
base of the transmission bellhousing.

5 Unscrew the sump securing bolts and nuts
then cut through as much of the joint sealant
as possible using a sharp knife. Pull the sump
downwards to release it from the remaining
sealant and remove it from under the car.

14.3 Undo the bolts and remove the
support brace linking the transmission to
the cylinder block
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14.7 Apply a 3.0 mm bead of RTV silicone
sealant to the sump flange, then locate the
sump in position

6 Thoroughly clean the sump and the cylinder
block mating surfaces ensuring that all traces
of old sealant are removed.

Refitting

7 Apply a 3.0 mm bead of RTV silicone
sealant to the sump flange, then locate the
sump in position (see illustration). Refit the
retaining bolts and nuts and tighten to the
specified torque.

8 Refit the cover plate to the transmission
bellhousing, then refit the support brace.
Tighten the retaining bolts securely.

9 Refit the exhaust manifold as described in
Chapter 4A.

15.8a Unscrew the oil pressure relief valve
end plug.. ..

15.8¢ ... and plunger

15.7a Unbolt and remove the oil pump
pick-up tube ...

10 Lower the car to the ground and fill the
engine with oil as described in Chapter 1.

15 Oil pump and pick-up tube -
removal, inspection and
refitting BN

Removal

1 Remove the crankshaft sprocket as
described in Section 6.

2 Drain the engine oil and remove the oll filter
as described in Chapter 1.

3 Remove the sump as described in Sec-
tion 14,

15.9 Extract the fixing screws and remove
the oil pump rear cover plate

15.7b ... then hook out the pick-up tube
sealing O-ring from the pump body

4 Remove the coolant pump as described in
Chapter 3.

5 Disconnect the wiring connector from the
oil pressure switch on the side of the pump
casing.

6 Undo the oil pump retaining bolts, noting
the location of the longer bolt, and withdraw
the pump assembly from the front of the
engine. Recover the gasket.

Inspection

7 With the pump on the bench, undo the two
bolts and remove the pick-up tube. Using &
small screwdriver or similar tool, hook out the
pick-up tube sealing O-ring from the pump
body (see illustrations).

8 The pressure relief valve can be removed
for examination by unscrewing the end plug
and withdrawing the spring and plunger (see
illustrations).

9 If pump wear is suspected, check the rotors
in the following way, Extract the fixing screws
and remove the rear cover plate (see
illustration). The screws are very tight, and
will probably require the use of an impact
screwdriver.

10 Inspect the pump rotors, pump casing
and cover for any signs of wear or damage. If
satisfactory, refit the rotors to the pump
casing ensuring that the orientation marks are
facing upwards (see illustration).

L Ny ¢
15.10 After inspection, refit the pump

rotors with the orientation marks (arrowed)
facing upwards
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. ‘-Il*_\. .
clearance

11 Check the clearance between the outer
rotor and the pump casing using feeler
biades. Check the rotor endfloat by placing a
straight-edge across the pump casing, and
checking the gap between the straight-edge
~ and rotor face (see illustrations). If the
- glearances are outside the specified
~ folerance, renew the oll pump complete.

12 If the pump is unwomn, lubricate the rotors
- with clean engine oil then place the cover
plate in position, Apply thread locking
wompound to the retaining screws and tighten
the screws securely.

13 Locate a new O-ring in the pump
‘casing then refit the pick-up tube. Secure

y i~ ...'vt*': : el
15.11a Checking the oil pump outer rotor-to-pump casing

the tube with the two bolts tightened
securely.

14 Lubricate the pressure relief valve plunger
then refit the plunger and spring. Apply
thread-locking compound to the end plug
then refit and securely tighten the plug.

15 Lever out the crankshaft oil seal and drive
a new one squarely into the oil pump casing.
Lubricate the oil seal lips with clean engine oil.
16 Prior to refitting, prime the pump by pouring
clean engine oil into its inlet duct, while at the
same time turning the oil pump inner rotor.

Refitting

17 Ensure that the oil pump and cylinder
block mating faces are clean, then place a

15.11b Checking the oil pump rotor endfloat

-

new gasket on the pump casing. Retain the
gasket in position by inserting two of the
pump retaining bolts.

18 Locate the pump on the cylinder block,
insert the retaining bolts and tighten them
progressively to the specified torque.

19 Refit the coolant pump as described in
Chapter 3.

20 Refit the sump as described in Section 14.
21 Refit the crankshaft sprocket as
described in Section 6.

22 Reconnect the oil pressure switch wiring
connector.

23 Fit a new oil filter then fill the engine with
oil and coolant as described in Chapter 1.
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Chapter 2 Part C:

2Ce1

Engine removal and overhaul procedures
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Degrees of difficulty
Easy, suitable for :?S Fairly easy, suitable f;\ Fairly difficuit, j‘Q Difficult, suitable for %E Very difficult, &
novice with little 2 | for beginner with 2% | suitable for competent & | experienced DIY Ay | suitable for expert DIY 33
experience Q| some experience § DIY mechanic § mechanic R | or professional &
Specifications
Cylinder head
Maximum gasket facedistortion ............c0erreenrrranreaen 0.10 mm
Valves
Walve stem diameter (inlet and exhaust):
B (EVRIVE) BRGIINEE" .« os. oromn v osmioie s 85 o v §imimmain v S 5mre g 4 mig s 6.982 to 7.000 mm
BIOHC (18-valve) engine . .. .o s -owaiaiie daiiae s o6 s keie o ds ol 5.974 to 5.992 mm
LT N e e e el TR W R 45°30' £ 5'
Valve stem-to-guide clearance:
R (BaVAIVE) BROIABE | 0 oe i rin e pn-p s/ mus g sl e o e ip e 0.022 to 0.058 mm
BIOHG(18-VAIVE) BNGAING. +/vv s v i sl iviv v e s aisios s s mais s barensn s 0.030 to 0.066 mm
Cylinder block
Bore diameter:
T MR L el e e SO, AR o B Wi 70.80 mm
TR L N AN NI 1 vl o S P PP 0.4 mm»

Pistons and piston rings
ston diameter:
Nominal size (measured 8.5 mm up from base of skirt) ...........
ston-to-bore clearance
ston ring-to-groove clearance:
Top compression ring:
SOHC (B-valve) engines .. iaus s siaat e iaasssnsasioneisss
BERG (TE-valve) engings (.. v Lovl sias o s b ma g i B m iy
2nd compression ring:
SOHC (8-valve) engines
DOHC{16-valve)engiNes . . ... coaiiinviies s imiaiies s sams
Oil scraper ring:
SOHC (8-valve) engines
BIORC (HB-ValVE) SRgINeB .. oo @i i s in v nies s by s 940
ston ring end gap:
B O OBBIORTING 5 o e o s e nene sl v, e ML S e
EEREEBRDrBaalon tiNG o an s s s s sans i e
BRBGFROCHTIIG b b s rerennetaim s $0ts el oo nnraove: e, Sl T

70,76 t0 70.77 mm
0.030 to 0.050 mm

0.040 to 0.080 mm
0to 0.06 mm

0.020 to 0.055 mm
0 to 0.065 mm

0.020 to 0.055 mm
0 to 0.055 mm

0.20 to 0.40 mm
0.25 to 0.45 mm
0.20 to 0.45 mm
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Crankshaft

Bearing journal diameters (standard);
Main bearings (nominal)

Big-end bearings (nominal) . .............
EIRIORI RN d o8 e b et v o s h

Torque wrench settings

SOHC (8-valve) engines
Refer to Chapter 2A Specifications.

DOHC (16-valve) engines
Refer to Chapter 2B Specifications.

1 General information

Included in this Part of Chapter 2 are detalls
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block/crankcase and
all other engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of new parts, to detailed step-
by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 5, all instructions are based
on the assumption that the engine has been
removed from the car. For information
concerning in-car engine repair, as well as the
removal and refitting of those external
componerts necessary for full overhaul, refer
to Part A or B of this Chapter (as applicable)
and to Sectlon 5. Ignore any preliminary
dismantling operations described in Part A or
B that are no longer relevant once the engine
has been removed from the car.

2 Engine overhaul -
general information

It is not always easy to determine when, or
If, an engine should be completely
overhauled, as a number of factors must be
considered.

High mileage is not necessarily an
indication that an overhaul is needed, while
low mileage does not preclude the need for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
which has had regular and frequent oil and
filter changes, as well as other required
maintenance, should give many thousands of
miles of reliable service. Conversely, a
neglected engine may require an overhaul
very early in its life.

Excessive oil consumption Is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are
worn. Perform a compression test, as

47.98 mm
41.98 mm
0.05 to 0.26 mm

described in Part A or B of this Chapter, to
determine the likely cause of the problem.

Check the oil pressure with a gauge fitted in
place of the oll pressure switch. If it is
extremely low, the main and big-end bearings,
and/or the oil pump, are probably worn out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noise, and high fuel consumption may also
point to the need for an overhaul, especially if
they are all present at the same time. If a
complete service does not remedy the
situation, major mechanical work is the only
solution.

An engine overhaul involves restoring all
internal parts to the specification of a new
engine. During an overhaul, the cylinders are
rebored (where applicable), the pistons and
the piston rings are renewed. New main and
big-end bearings are generally fitted; if
necessary, the crankshaft may be reground,
to restore the journals. The valves are also
serviced as well, since they are usually in less-
than perfect condition at this point. The end
result should be an as-new engine that will
give many trouble-free miles.

Note: Critical cooling system components
such as the hoses, thermostat and coolant
pump should be renewed when an engine is
overhauled. The radiator should be checked
carefully, to ensure that it is not clogged or
leaking. Also, it is a good icea to renew the oil
pump whenever the engine is overhauled.

Before beginning the engine overhaul, read
through the gntire procedure, to familiarise
yourself with the scope and requirements of
the job. Check on the availability of parts and
make sure that any necessary special tools
and equipment are obtained in advance. Most
work can be done with typical hand tools,
although a number of precision measuring
tools are required for inspecting parts to
determine if they must be renewed.

The services provided by an engineering
machine shop or engine reconditioning
specialist will almost certainly be required,
particularly if major repairs such as crankshaft
regrinding or cylinder reboring are necessary.
Apart from carrying out machining operations,
these establishments will normally handle the
inspection of parts, offer advice concerning
reconditioning or renewal and supply new
components such as pistons, piston rings and
bearing shells. It is recommended that the

establishment used is a member of the
Federation of Engine Re-Manufacturers, or a
similar society.

Always wait until the engine has been
completely dismantled, and until all’
components (especially the cylinder block and
the crankshaft) have been inspected, before
deciding what service and repair operations.
must be performed by an engineering works.
The condition of these components will be the
major factor to consider when determining
whether to overhaul the original engine or to
buy a reconditioned unit. Do not, therefore,
purchase parts or have overhaul work done
on other components until they have been
thoroughly inspected.

As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.

3 Engine/transmission
removal ~ methods and

If you have decided that the engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage is not
available, at the very least, a fiat, level, clean
work surface is required.

Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be necessary,
Make sure the equipment is rated in excess of
the combined weight of the engine and
transmission. Safety is of primary importance,
considering the potential hazards involved in
removing the engine/transmission from the
car.

The help of an assistant is essential, Apart
from the safety aspects involved, there are
many instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal.

Plan the operation ahead of time. Before
starting work, arrange for the hire of or obtain
all of the tools and equipment you will need.

IR S B P f
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Some of the equipment necessary to perform
engine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley jack, complete
sets of spanners and sockets as described in
the rear of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping-up spilled oll, coolant and fuel. If the
hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand.
This will save you money and time.

Plan for the car to be out of use for quite a
while. An engineering machine shop or engine
reconditioning specialist will be required to
perform some of the work which cannot be
accomplished without special equipment.
These places often have a busy schedule, so
it would be a good idea to consult them
before removing the engine, in order to
accurately estimate the amount of time
required to rebuild or repair components that
may need work.

During the engine/transmission removal
procedure, it is advisable to make notes of the
locations of all brackets, cable ties, earthing
points, etc, as well as how the wiring
harnesses, hoses and electrical connections
are attached and routed around the engine
and engine compartment. An effective way of
doing this Is to take a series of photographs of
the various components before they are
disconnected or removed; the resulting
photographs will prove invaluable when the
engine/transmission is refitted.

Always be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully.

The engine and transmission assembly is
removed downwards from the engine
compartment on all models described in this
manual.

4 Engine and transmission - %
removal, separation, N
connection and refitting &

Note: The engine is lowered from the engine
compartment as a complete unit with the
transmission; the two are then separated for
overhaul.

Removal

1 Remove the bonnet as described in
Chapter 11.

2 Remove the battery and battery tray as
described in Chapter 5A.

3 Carry out the following operations, using
the information given in Chapter 4A:

a) Remove the air cleaner assembly.

b) Depressurise the fuel system, and
disconnect the fuel feed hose at the
quick-release connection on the fuel rail.

c) On SOHC (8-valve) engines, disconnect
the accelerator cable.

4 Remove the cover from the fuse/relay box
on the left-hand side of the engine
compartment.

5 Remove the fuse/relay box from its
mounting bracket by disengaging the locating

4.8 On DOHC (16-valve) engines,
disconnect the wiring connector at the
acceleration sensor (arrowed)

4.5a Remove the fuse/relay box from its mounting bracket. . . 4.5b . ..and disconnect the three wiring connectors (arrowed)

lugs at each end. Disconnect the wiring multi-
plug connector on the underside of the fuse
relay box, and the two multi-plug connectors
on the side of the fuse/relay box mounting
bracket (see illustrations). Note that on
certain models there is only one multi-plug
connector on the fuse/relay box mounting
bracket.

6 Prise out the grommet and disconnect the
brake servo vacuum hose from the front of the
servo unit. Release the hose from the
retaining clip on the bulkhead.

7 Disconnect the evaporative emission
control hose at the quick-release connection
on the inlet manifold.

8 On DOHC (16-valve) engines, disconnect
the wiring connector at the acceleration
sensor, and release the sensor wiring from the
cable clips (see illustration).

Manual transmission models

9 Disconnect the gearchange selector cable
end fittings from the transmission lever ball-
studs (see illustration). Undo the three bolts
securing the selector cable support bracket to
the transmission and move the bracket and
cables to one side.

10 Unbolt the clutch slave cylinder from the
top of the transmission then fit a cable-tie

4.9 Disconnect the selector cable end
fittings (arrowed) from the transmission lever
ball-studs - manual transmission models
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4.12a Disconnect the main wiring harness
connector (arrowed) at the top of the
transmission . . .

around it to prevent the piston from being
ejected. Position the cylinder to one side.

11 Disconnect the wiring connector from the
reversing light switch on the front of the
transmission, then unscrew the nut and
disconnect the transmission earth lead from
the top of the unit.

Automatic transmission models

12 Disconnect the main wiring harness
connector at the top of the transmission, then
unscrew the bolt and disconnect the
transmission earth lead at the front of the unit
(see illustrations).

13 Extract the retaining clip and release the
selector cable end fitting from the starter
inhibitor/reversing  light switch (see
illustration). Undo the two bolts securing the
selector cable support bracket to the
transmission and move the bracket and cable
to one side.

All models

14 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove both front roadwheels. |n order to
remove the engine/transmission assembly in
an upright position from under the vehicle,
there must be a minimum clearance of
approximately 700 mm between the floor and
the front crossmember. Additional height is
necessary if the assembly is to be lowered
onto a trolley.

4.17 Disconnect the coolant heater hoses
(arrowed) at their bulkhead connections

— 5 -

4.12b ... then unscrew the bolt (arrowed)
and disconnect the transmission earth
lead - automatic transmission models

15 Remove the right-hand wheel arch liner
main and centre panels.
16 Carry out the following with reference to
Chapter 1:

a) Drain the engine oil,

b) Drain the cooling system.

¢) On models with automatic transmission,

drain the automatic transmission fluld.
d) On models with air conditioning, remove
the auxiliary drivebelt.

17 Identify the coolant heater hoses on the
bulkhead for position, then loosen the clips
and disconnect the hoses (see illustration).
Similarly disconnect the radiator top hose
from the radiator and thermostat housing.
18 On models with air conditioning, unbolt
the air conditioning compressor and secure it
in a suitable position clear of the engine as far
as the flexible hoses will allow. Do not
disconnect the air conditioning refrigerant
pipes/hoses.
19 On models with automatic transmission,
remove the clips and disconnect the
transmission fluid cooler hoses at their
transmission connections.

20 Remove the exhaust manifold as

described in Chapter 4A,

21 Undo the bolts securing the exhaust
system mounting brackets to the underbody,
then move the system to one side.

22 Unscrew the nuts retaining the track rod
ends on the swivel hubs and use a balljoint
separator tool to disconnect them.

4.24 Remove the gaiter retaining clip and
pull the driveshaft and spider out of the CV
joint body

4.13 Extract the retaining clip (arrowed)
and release the selector cable end fitting -
automatic transmission models

23 Unscrew the two bolts securing the left-
hand swivel hub assembly to the front
suspension strut, then move the hub
assembly outwards.

24 Remove the retaining clip securing the left-
hand driveshaft inner CV joint gaiter to the joint
body. Pull the driveshaft and spider out of the
joint body and move the driveshaft clear of the
engine/transmission (see illustration). Suitably
cover the joint body and the driveshaft spider
to prevent the escape of grease.

25 Repeat paragraphs 23 and 24 to
disconnect the right-hand driveshaft.

26 Using suitable spacers and washers, refit
the engine right-hand lifting eye which was
previously removed with the exhaust manifold,
27 Attach a suitable hoist to the engine right-
hand lifting eye and the left-hand lifting eye on
the transmission. To prevent the engine/
transmission assembly tipping backward
during removal, a third lifting eye, fabricated
from scrap metal or similar should be secured
to a suitable location in the vicinity of the
alternator. Attach the hoist to the additional
eye and evenly take the weight of the
engine/transmission.

28 Working beneath the car, unscrew the
bolts and nuts securing the rear engine
mounting to the subframe and transmission,
and withdraw the mounting.

29 In the engine compartment, unscrew the
nuts securing the right-hand engine mounting
to the body and to the bracket on the cylinder
head. Lift the mounting assembly off the studs
and remove it from the engine compartment.
30 Unscrew the centre nut securing the left-
hand engine/transmission mounting stud to
the bracket on the body.

31 Carefully lower the engine/transmission
from the engine compartment taking care not
to damage the surrounding components.
Ideally lower the unit onto a low trolley so that
it may be withdrawn from under the car.
Disconnect the hoist from the
engine/transmission assembly.

Separation

32 Rest the engine/transmission assembly
on a firm, flat surface, and use wooden blocks
as wedges to keep the unit steady.
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33 Disconnect all the Individual wiring
connectors from the various components on
the engine and transmission to enable the
main engine wiring harness to be removed.
Make notes or attach labels to each
connector to aid reconnection.

34 Detach the wiring harness support
brackets and plastic ducting mountings,
release the relevant cable ties and remove the
complete harness assembly from the
engine/transmission.

35 Remove the starter motor (Chapter 5A).
36 Undo the bolts and remove the support
brace linking the transmission to the cylinder
block.

37 Unbolt and remove the cover plate from
the base of the transmission bellhousing.

Manual transmission models

38 Ensure that both engine and transmission
are individually supported, then remove the
remaining bolts securing the transmission
bellhousing to the engine. Note the correct
fitted positions of each bolt (and the relevant
brackets) to aid refitting.

20 Withdraw the transmission from the
sngine, ensuring that the weight of the
transmission is not allowed to hang an the
mput shaft while it is engaged with the clutch
friction plate.

40 |If they are loose, remove the locating
dowels from the engine or transmission.

Automatic transmission models

41 Using a socket on the crankshaft sprocket
cantre bolt, turn the crankshaft in the normal
wirection of rotation until one of the four torque
converter retaining bolts is accessible through
‘the opening at the base of the transmission
pellhousing (see illustration). Undo the first
retaining bolt, then turn the crankshaft as
mecessary and undo the remaining three bolts
&5 they become accessible.

42 Ensure that both engine and transmission
wre individually supported, then remove the
remaining bolts securing the transmission
pellhousing to the engine. Note the correct
Wited positions of each bolt (and the relevant
prackets) to aid refitting.

43 Make sure that the torque converter is
pushed fully onto the transmission shaft, then

4.41 Torque converter retaining bolt
(arrowed) accessible through the
bellhousing opening - automatic

transmission models

carefully withdraw the transmission from the
engine. If they are loose, remove the locating
dowels from the engine or transmission.

44 With the transmission removed, secure
the torque converter in position by bolting a
length of metal bar to one of the bellhousing
flange holes,

Connection

45 |f the engine and transmission have not
been separated, proceed to paragraph 56.

Manual transmission models

46 Apply a smear of high meilting-point
grease to the splines of the fransmission input
shaft. Do not apply too much, otherwise there
is a possibility of the grease contaminating the
clutch friction plate.

47 Ensure that the locating dowels are
correctly positioned in the engine or
transmission, and that the release bearing is
correctly engaged with the fork.

48 Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission is
not allowed to hang on the input shaft as it is
engaged with the clutch friction plate.

49 Refit the engine-to-transmission bolts,
ensuring that all the necessary brackets are
carrectly positioned, and tighten them to the
specified torque.

Automatic transmission models

50 Ensure that the torque converter is
correctly engaged with the transmission, then
carefully offer the transmission to the engine,
and engage it on the locating dowels. Refit the
engine-to-transmission bolts, ensuring that all
the necessary brackets are correctly
positioned, and tighten them to the specified
torgue settings.

51 Align the torque converter holes with the
those in the driveplate, and install the
retaining bolts. Tighten the torque converter
retaining bolts to the specified torgue (see
Chapter 7B).

All models

52 Refit the cover plate to the base of the
transmission bellhousing.

53 Locate the support brace linking the
transmission to the cylinder block, then insert
the bolts hand-tight. With all the bolts
Inserted, tighten them securely.

54 Refit the starter motor (see Chapter 5A).
55 Refit and reconnect the wiring haress to
the components on the engine/transmission
assembly making sure It Is routed correctly.

Refitting

56 Locate the engine/transmission assembly
beneath the engine compartment and attach
the hoist to the lifting eyes.

57 Carefully lift the assembly up into the
engine compartment taking care not to
damage the surrounding components.

58 Engage the left-hand engine/transmission
mounting stud with the mounting, then refit
the retaining nut, moderately tightened.

59 Locate the right-hand  engine/
transmission mounting over the studs, refit
the nuts and tighten them to the specified
torque, With the engine/transmission
assembly now supported, tighten the left-
hand mounting nut to the specified torque.

60 Working beneath the vehicle, refit the rear
engine mounting and tighten the bolts to the
specified torque.

61 Disconnect the hoist from the engine and
transmission lifting eyes and remove the hoist
from under the vehicle.

62 The remainder of the refitting procedure is
the direct reverse of the removal procedure,
noting the following points:

a) Ensure that all hoses are correctly routed
and are secured with the correct hose
clips, where applicable. If the hose clips
cannot be used again; proprietary worm-
drive clips should be fitted in their place.

b) Refill the engine and automatic
transmission with the correct quantity and
type of lubricant, as described in Chapter 1.

c) Refill the cooling system as described in
Chapter 1.

d) Where applicable, check and if necessary
adjust the accelerator cable with
reference to Chapter 4A.

&) When the engine is started for the first
time, check for air, coolant, lubricant and
fuel leaks from manifolds, hoses, etc. If
the engine has been overhauled, read the
notes in Section 19 before attempting to
start it,

5 overhaul -
Englos el

It Is preferable to dismantie and work on the
angine with it mounted on a portable engine
stand, These stands can generally be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel/drivepiate
should be removed, so that the stand bolts can
be tightened into the end of the cylinder block.

If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra
careful not to tip or drop the engine when
working without a stand.

If a reconditioned engine is to be obtained,
or if the original engine is to be overhauled,
the external components in the following list
must be removed first. These components
can then be transferred to the reconditioned
engine, or refitted to the existing engine after
overhaul.

a) Alternator (including mounting brackets,
where fitted) (Chapter 54).

b) Engine mounting brackets (Chapter 2A
and 2B).

¢) The ignition system and HT components
including all sensors, HT leads and spark
plugs (Chapters 1 and 5B).

d) The fuel injection system components
(Chapter 4A).
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e) Inlet manifold (Chapter 4A).

f) All remaining electrical switches,
actuators and sensors and the engine
wiring harness (Chapters 4A and 5B).

@) Engine oil dipstick.

h) Oil filter (Chapter 1).

{) Cooling system components (Chapter 3).

J) Flywheel/driveplate (Chapter 2A and 2B).

k) Clutch components — manual
transmission (Chapter 6).

Note: When removing the external
components from the engine, pay close
attention to details that may be helpful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
washers, bolts, and other small components.

If a ‘short’ engine is to be obtained (cylinder
block, crankshaft, pistons and connecting
rods all assembled), then the cylinder head,
sump, oil pump, timing belt, sprockets and
tensioner will have to be removed also.

If a complete overhaul of the existing
engine is being undertaken, the engine can be
dismantled, in the order given below.

a) Flywhesl/driveplate.

b) Timing belt, sprockets, and tensioner.

¢) Inlet manifold.

d) Cylinder head.

e) Sump.

f) Oil pump.

g) Pistons/connecting rods.

h) Crankshaft.

6 Cylinder head - dismantling §
w

Note: New and reconditioned cylinder heads
are available from the manufacturer, and from
engine reconditioning specialists. Some
specialist tools are required for dismantling
and inspection, and new components may not
be readily available. It may therefore be more
practical and economical to obtain a
reconditioned head, rather than overhaul the
original head.

1 During dismantiing, it is essential that each
valve is stored together with its collets,
retainer, spring, and spring seat. The valves
should also be kept in their correct sequence,

6.7b ...and valve spring

6.1 Keep groups of components together
in labelled bags or boxes

6.6b ...and extract the two split collets

from the top of the valve stem

unless they are so badly worn that they are to
be renewed, If they are going to be kept and
used again, place each valve assembly in a
labelled polythene bag or similar small
container (see illustration). Number the bags
or containers 1 to 8, or 1 to 8 inlet, and 1 to 8
exhaust, as applicable. Note that No 1 valve is
at the timing belt end of the engine.

2 Remove the cylinder head as described in
Part A or B of this Chapter (as applicable).

3 Undo the retaining nut and slide the timing
belt tensioner off the mounting stud.

4 Undo the bolts and remove the thermostat
housing from the left-hand end of the cylinder
head. Recover the housing gasket.

§ On SOHC (8-valve) engines, if not already
done, remove the camshaft and cam followers

P

6.8a Extract the valve stem oil seal from
the top of the guide . ..

6.6a Compress the valve spring using a
valve spring compressor . . .

6.7a Release the compressor, and remove
the spring retainer. ..

as described in Part A of this Chapter, and the
spark plugs as described in Chapter 1.

6 Starting with valve No 1, compress tha
valve spring using a spring compressor and
extract the two split collets from the top of the
valve stem (see illustrations). It may be
necessary to tap the jaw of the compressor,
directly over the spring, with a light hammer ta
free the spring retainer.

7 Release the compressor, and remove the
spring retainer and spring (see illustrations).
B Using pliers, if necessary, extract the valve
stem oil seal from the top of the guide, then lift
off the spring seat (see illustrations).

9 Withdraw the valve through the combustion
chamber, then remove all the remaining
valves in the same way.

6.8b ... then lift off the spring seat
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cleaning and inspection

Cleaning

1 Remove all traces of old gasket material
from the cylinder head. Proprietary solvents
are available for this purpose, but satisfactory
results can be achieved by using a hard
plastic or wood scraper to remove all traces of
gasket and carbon.

2 Similarly, remove the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent.

3 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
‘deposits from the valve heads and stems.

Inspection

Cylinder head

4 Inspect the head thoroughly for cracks,
evidence of coolant leakage, and other
damage. If significant defects are found, a
new cylinder head should be obtained.

5 Use a straight-edge and feeler blade to
check that the cylinder head gasket surface is
not distorted. If it is, it may be possible to
have it machined, provided that the cylinder
head thickness is not excessively reduced. As
no specifications of permissible distortion
limits or cylinder head thickness tolerances
are given by the manufacturer, seek the
advice of an engine reconditioning specialist if
distortion is apparent.

6 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked, or burned, they will need to
be renewed or recut by an engine
reconditioning specialist. If they are only
slightly pitted, this can be removed by
grinding-in the valve heads and seats with fine
valve-grinding compound, as described
below.

7 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (see
below), and renew the valve if it is worn. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides should
be carried out by an engine reconditioning
specialist, who will have the necessary tools
available,

8 If renewing the valve guides, the valve seats
should be recut or reground only after the
quides have been fitted.

Valves

9 Examine the head of each valve for pitting,
burning, cracks, and general wear. Check the
valve stem for scoring and wear ridges.

.

7.13 Grinding-in a valve

Rotate the valve, and check for any obvious
indication that it is bent. Look for pits or
excessive wear on the tip of each valve stem.
Renew any valve that shows any such signs of
wear or damage.

10 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer. Any
significant difference in the readings obtained
indicates wear of the valve stem. Should any
of these conditions be apparent, the valve(s)
must be renewed.

11 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by a specialist, to decide whether seat
recutting, or even the renewal of the valve or
seat insert (where possible) is required.

12 Valve grinding Is carried out as follows,
with the head supported upside-down on
blocks.

13 Smear a trace of (the appropriate grade
of) valve-grinding compound on the seat face,
and press a suction grinding tool onto the
valve head. With a semi-rotary action, grind
the valve head to its seat, lifting the valve
occasionally to redistribute the grinding
compound (see illustration). A light spring

the valves into their original locations

placed under the valve head will greatly ease
this operation.

14 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

15 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components

16 Examine the valve springs for signs of
damage and discoloration. Stand each spring
on a flat surface, and check it for squareness.
If any of the springs are damaged, distorted or
have lost their tension, obtain a complete new
set of springs. It is normal to fit new springs as
a matter of course if a major overhaul is being
carried out.

17 Renew the valve stem oil seals regardless
of their apparent condition.

8 Cylinder head - reassembly

1 Lubricate the stems of the valves, and
insert the valves into their original locations
(see illustration), If new valves are being
fitted, insert them into the locations to which
they have been ground.

2 Refit the spring seat then, working on the
first valve, dip the new valve stem seal in fresh
engine oil. Carefully locate it over the valve
and onto the guide. Take care not to damage
the seal as it is passed over the valve stem.
Use a suitable socket or metal tube to press
the seal firmly onto the guide (see
illustration).

3 Locate the valve spring on top of its seat,
then refit the spring retainer.

4 Compress the valve spring, and locate the

! i L ]
8.2 Use a suitable socket or metal tube to
press the valve stem oil seal firmly onto
the guide
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9.4 Connecting rod and big-end cap
identification numbers

split collets in the recess in the valve stem.
Release the compressor, then repeat the
procedure on the remaining valves,

Y] Use adab of grease to hold
the collets in position on the

m valve stem while the spring

5 With all the valves installed, place the

compressor is released.
cylinder head on blocks on the bench and,
using a hammer and interposed block of
wood, tap the end of each valve stem to settle
the components.
6 Refit the thermostat housing as described
in Chapter 3.
7 Locate the timing belt tensioner on the
mounting stud and refit the retaining nut.
8 On SOHC (8-valve) engines, refit the
camshaft and cam followers as described in
Part A of this Chapter, and the spark plugs as
described in Chapter 1.
9 The cylinder head can then be refitted as
described in Part A or B of this Chapter, as
applicable.

9 Piston/connecting rod
assembly - removal

Vs

1 Remove the sump and cylinder head as
described in Part A or B of this Chapter, as
applicable.

2 Undo the two bolts and remove the oil
pump pick-up tube.

3 If there is a pronounced wear ridge at the
top of any bore, it may be necessary to
remove it with a scraper or ridge reamer, to
avoid piston damage during removal. Such a
ridge indicates excess bore wear.

4 Check to see If the big-end caps and
connecting rods are numbered (see
illustration). If no numbers are visible, use
quick-drying paint, or similar, to mark each
connecting rod and big-end cap with its
respective cylinder number on the fiat
machined surface provided. Note that No 1
cylinder is at the timing belt end of the engine.

H
9.6 Unscrew the retaining bolts and
remove the big-end cap and bearing shell

5 Turn the crankshaft to bring pistons 1 and 4
to BDC (bottom dead centre).

6 Unscrew the bolts from No 1 piston big-end
bearing cap, and remove the big-end cap and
bearing shell (see illustration). If the bearing
shells are to be re-used, tape the cap and the
shell together,

7 Using a hammer handle, push the piston up
through the bore, and remove it from the top
of the cylinder block. Recover the bearing
shell, and tape It to the connecting rod for
safe-keeping.

8 Loosely refit the big-end cap to the
connecting rod, and secure with the bolits -
this will help to keep the components in their
correct order.

9 Remove No 4 assembly in the same way.
10 Tumn the crankshaft through 180° to bring
pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

10 Crankshaft — removal

1 Remove the sump, oil pump and pick-up
tube, and flywheel/driveplate with reference to
the relevant Sections of Chapter 2A or 2B.

2 Remove the pistons and connecting rods,
as described in Section 9. If no work is to be
done on the pistons and connecting rods
there is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores that they are positioned
clear of the crankshaft journals.

3 Unbolt the crankshaft oll seal housing from
the cylinder block and recover the gasket,
where fitted.

4 Check the crankshaft endfioat as described
in Section 13, then proceed as follows.

SOHC (8-valve) engines

5 Note the identification markings on the
main bearing caps which should be as
follows. One line on the cap nearest the timing
belt end, two on the second cap, C on the
centre cap, then three and four lines on the

10.5 Main bearing cap identification
markings - SOHC (8-valve) engines

remaining caps (see illustration). If no
markings are visible, mark them using quick-
drying paint.

6 Slacken and remove the main bearing cap
retaining bolts, and lift off each bearing cap.
Recover the lower bearing shells, and tape
them to their respective caps for safe-
keeping.

7 Lift the crankshaft from the crankcase and
remove the upper bearing shells from the
crankcase. Note that the centre main bearing
shell incorporates thrustwashers to control
crankshaft endfloat (see illustration). If the
shells are to be used again, keep them
identified for position.

DOHC (16-valve) engines

8 Working in the reverse of the tightening
sequence (see illustration 17.16a),
progressively slacken and remove the ten
outer bolts securing the lower crankcase to
the cylinder block.

9 Again, working in the reverse of the
tightening sequence, progressively slacken
and remove the ten inner (main bearing)
bolts.

10 With all the retaining bolts removed, tap
around the outer periphery of the lower
crankcase using a mallet to break the seal
between the lower crankcase and cylinder
block. Once the seal is released and the
crankcase is clear of the locating dowels, lift it

10.7 Thrustwashers located on the centre
main bearing shell - SOHC (8-valve)
engines
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10.10 Removing the lower crankcase from
the cylinder block - DOHC (16-valve)
engines

up and off the crankshaft and cylinder block
{see illustration). Recover the lower main
bearing shells, and tape them to their
respective locations in the lower crankcase. If
the two locating dowels are a loose fit,
remove them and store them with the lower
crankcase.

11 Lift out the crankshatft, recover the upper
main bearing shells, and store them along
with the relevant lower bearing shells. Note
that the centre main bearing shell
incorporates thrustwashers to control
crankshaft endfloat.

11 Cylinder block/crankcase - &

-ntéani'ng and inspection &
N

Cleaning

1 Remove all remaining external components
and electrical switches/sensors from the
block.

2 Where applicable, undo the retaining bolts
and remove the piston oll jet spray tubes from
inside the cylinder block.

3 Remove all traces of gasket/sealant from
the cylinder block, and from the lower
crankcase on DOHC (16-valve) engines,
taking care not to damage the gasket/sealing
surfaces.

4 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out, and the holes retapped.

11.8 To clean the cylinder block threads,
run a correct-size tap into the holes

Use new plugs when the engine is
reassembled.
5 If any of the castings are extremely dirty, all
should be steam-cleaned, or cleaned with a
suitable de-greasing agent.
6 After cleaning, clean all oil holes and oil
galleries one more time. Flush all internal
passages with warm water until the water runs
clear. Dry thoroughly, and apply a light film of
oil ta the cylinder bores to prevent rusting. If
possible, use compressed air to speed up the
drying process, and to blow out all the oil
holes and galleries.

Warning: Wear eye protection

when using compressed air.
7 If the castings are not very dirty, they can
be cleaned with very hot, soapy water and a
stiff brush, Take plenty of time, and do a
thorough job. Regardless of the cleaning
method used, be sure to clean all oil holes and
galleries very thoroughly, and to dry all
components well. Protect the cylinder bores
as described above, to prevent rusting.
8 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

Warning: Wear eye protection
when using compressed air.

Inspection

9 Visually check the castings for cracks and
carrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine reconditioning specialist
check the cylinder block with special
equipment. If defects are found, have them
repaired if possible, or renew the assembly.
10 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.

11 Accurate measuring of the cylinder bores
requires specialised equipment and
experience. We recommend having the bores
measured by an engine reconditioning
specialist who will also be able to supply
appropriate pistons should a rebore be

necessary.,
12 If the cylinder bores and pistons are in
reasonably good condition, and not worn
beyond the specified limits, and if the piston-
to-bore clearances can be maintained, then it
will enly be necessary to renew the piston
rings. If this is the case, the cylinder bores
must be honed to allow the new piston rings
to bed-in correctly and provide the best
possible seal. An engine reconditioning
specialist will carry out this work at moderate
cost.

13 If the engine is not going to be

reassembled right away, cover it with a large
plastic bag to keep it clean and prevent
rusting. If the engine is ready for reassembly
Apply suitable sealant to the new oil gallery
plugs, and insert them into the holes in the
block. Tighten the plugs securely.

14 Where applicable, refit the piston oil jet
spray tubes to the cylinder block, and
securely tighten the retaining bolts. Bend over
the tabs to lock the bolts,

15 Refit all the external components and
electrical switches/sensors removed prior to
cleaning.

12 Piston/connecting rod N
assembly - inspection

1 Before the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons. Note: Always use
new piston rings when the engine Is
reassembled.

2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler blades will be helpful in preventing the
rings dropping into empty grooves. Be careful
not to scratch the piston with the ends of the
ring. The rings are brittle, and will snap if they
are spread too far. They are also very sharp -
protect your hands and fingers.

3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers - piston rings are sharp). Be careful to
remove only the carbon deposits - do not
remove any metal, and do not nick or scratch
the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.

6 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to be rebored,
the original pistons can be refitted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in its groove. New
piston rings, however, should always be used
when the engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring lands (between
the ring grooves).

8 Look for scoring and scuffing on the piston
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating, and/or abnormal
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combustion which caused excessively high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly, Scorch marks on the sides of the
pistons show that blow-by has occurred. A
hole in the piston crown, or burned areas at
the edge of the piston crown, indicates that
abnormal combustion has been occurring. If
any of the above problems exist, the causes
must be investigated and corrected, or the
damage will occur again.

9 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.

10 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod Is not bent or distorted. Damage is
highly unlikely, unless the engine has been
seized or badly overheated. Detailed checking
of the connecting rod assembly can only be
carried out by an engine reconditioning
specialist with the necessary equipment.

11 On all engines, the gudgeon pins are an
interference fit in the connecting rod small-
end bearing. Therefore, piston and/or
connecting rod renewal should be entrusted
to an engine reconditioning specialist who will
have the necessary tooling to remove and
install the gudgeon pins.

12 Although not specified by Fiat, it is highly
recommended that the big-end cap bolts are
renewed as a complete set prior to refitting.

13 Crankshaft - inspection §

Checking endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshaft is still
installed in the cylinder block/crankcase, but
Is free to move.

2 Check the endfloat using a dial gauge in
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero
the gauge. Push the crankshaft fully the other
way, and check the endfloat. The result can
be compared with the figures given in the
Specifications, and will give an indication as
to whether new thrustwashers are required
(see illustration).

3 If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the crankpin web and the main bearing
thrustwasher.

Inspection

4 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure to clean

the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye

protection when using

compressed air.
5 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.
6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.
7 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases — and again by loss of oil pressure.
8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal.
9 Accurate measurement of the crankshaft
requires specialised equipment and
experience. We recommend having the
crankshaft measured by an engine
reconditioning specialist who will also be able
to supply appropriate bearing shells should a
regrind be necessary.
10 If the crankshaft has been reground,
check for burrs around the crankshaft oil
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carrled out carelessly).
Remove any burrs with a fine file or scraper,
and thoroughly clean the oil holes as
described previously.

14 Main and big-end bearings -
inspection

Inspection

1 Even though the main and big-end bearings
should be renewed during the engine
overhaul, the old bearings should be retained
for close examination, as they may reveal
valuable information about the condition of
the engine. Main and big-end bearings are

13.2 Using a dial gauge to check tha
crankshaft endfloat

avallable in standard sizes and a range of
undersizes to suit reground crankshafts. The
engine reconditioner will select the correct
bearing shells for a standard or machined
crankshaft.

2 Bearing fallure can occur due to lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion. Regardless of the cause of bearing
failure, the cause must be corrected (where
applicable) before the engine is reassembled,
to prevent it from happening again (see
illustration).

3 When examining the bearing shells, remove
them from the cylinder block/crankcase, the
main bearing caps, the connecting rods and
the connecting rod big-end caps. Lay them
out on a clean surface in the same general
position as their location in the engine. This
will enable you to match any bearing
problems with the corresponding cranksha®
journal. Do not touch any shell's bearing
surface with your fingers while checking it.

4 Dirt and other foreign matter gets into the
engine in a variety of ways. It may be left &
the engine during assembly, or it may pase
through filters or the crankcase ventilaios
system. It may get into the oil, and from thems
into the bearings. Metal chips from machineg
operations and normal engine wear are oftes
present. Abrasives are sometimes left =
engine components after reconditioning
especially when parts are not thoroughty
cleaned using the proper cleaning methoos
Whatever the source, these foreign objects
often end up embedded in the soft bearng
material, and are easily recognised. Largs
particles will not embed in the bearing, ans
will score or gouge the bearing and journss
The best prevention for this cause of bearng
failure is to clean all parts thoroughly, anss
keep everything spotiessly-clean durng

IMPROPER SEATING

FATIGUE FNLUFIE

CRATERS OR POCKETS

BRIGHT
(POLISHED) SECTIONS

SCRATCHED BY DIRT

LACK OF OIL

DIRT EMBEDDED INTO OVERLAY WIPED OUT

BEARING MATERIAL

EXGESSIVE WEAH TAPERED JOURNAL

14.2 Typical bearing failures
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engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of lubrication (or Ilubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oll),
overloading (which squeezes the oil from the
Bearing face) and oll leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which can
e the result of misaligned oll holes In a
bearing shell, will also oll-starve a bearing,
and destroy it, When lack of lubrication is the
cause of bearing failure, the bearing material
= wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the paint where the steel backing turns blue
from overheating.

8 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
{iabouring the engine) puts very high loads on
bearings, tending to squeeze out the oil film.
These loads cause the bearings to flex, which
produces fine cracks in the bearing face
fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.

T Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off the condensed water
and corrosive gases. These products collect in
the engine oil, forming acid and sludge. As the
ol is carried to the engine bearings, the acid
attacks and corrodes the bearing material,

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell result in high spots on
the bearing, which lead to failure.

@ Do not touch any shell's bearing surface
with your fingers during reassembly; there is a
nsk of scratching the delicate surface, or of
depositing particles of dirt on it.

10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
&s a matter of course during engine overhaul;
to do otherwise s false economy.

15 Engine overhaul -
reassembly sequence

Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A suitable tube of sealant will also be
required for the joint faces that are fitted
without gaskets. It is recommended that Fiat's
own products are used, which are specially
formulated for this purpose.

In order to save time and avoid problems,
engine reassambly can be carried out in the
following order:

a) Crankshaft (Section 17).

b) Piston/connecting rod assemblies
(Section18).

c) Oil pump (see Part A or B of this Chapter
- as applicable).

d) Sump (see Part A or B of this Chapter -
as applicable).

e) Flywheelldriveplate (sea Part A or B of
this Chapter — as applicable).

f) Cylinder head (see Part A or B of this
Chapter - as applicable).

g) Coolant pump (see Chapter 3).

h) Timing belt tensioner and sprockets, and
timing belt (See Part A or B of this
Chapter - as applicable).

i) Engine external components.

At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired, The components should be laid out
on a completely clean work surface.

16 Piston rings - refitting

1 Before fitting new piston rings, the ring end
gaps must be checked as follows.

2 Lay out the piston/connecting rod assemblies
and the new piston ring sets, so that the ring
sets will be matched with the same piston and
cylinder during the end gap measurement and
subsequent engine reassembly,

3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. Note that the top
and second compression rings are different.
The second ring Is easily identified by the step
on its lower surface, and by the fact that its
outer face Is tapered.

4 Measure the end gap using feeler blades.

5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel and compare the measurements with
the figures given in the Specifications.

6 If the gap is too small (unlikely if reputable
parts are used), it must be enlarged, or the
ring ends may contact each other during
engine operation, causing serious damage.
Ideally, new piston rings providing the correct
end gap should be fitted. As a last resort, the
end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the
file in a vice equipped with soft jaws, slip the
ring over the file with the ends contacting the
file face, and slowly move the ring to remove
material from the ends. Take care, as piston
rings are sharp, and are easlly broken.

7 With new piston rings, it is unlikely that the
end gap will be too large. If the gaps are foo
large, check that you have the correct rings
for the engine and for the cylinder bore size.

8 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

9 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons, Note: Always follow any
Instructions supplied with the new piston ring
sets — differant manufacturers may specify
different procedures. Do not mix up the top
and second compression rings, as they have
different cross-sections.

10 Fit the piston rings using the same
technique as for removal, Fit the bottom (il
control) ring first, and work up. Ensure that the
second compression ring is fitted the correct
way up, with its identification mark (either a
dot of paint or the word TOP stamped on the
ring surface) at the top.

11 Position the rings so that the end gaps are
180° apart and are offset from the gudgeon
pin centreline.

17 Crankshaft - bearing
selection and refitting

Bearing selection

1 Main bearings for the engines described in
this Chapter are available in standard sizes
and a range of undersizes to suit reground
crankshafts. Refer to your Fiat dealer or
engine reconditioning specialist for detalls.

Refitting

2 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
block and the main bearing caps or lower
grankcase.

3 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the cylinder block or bearing
cap/lower crankcase. Note that the bearing
shell incorporating the thrustwashers is fitted
to the centre main bearing shell location in the
cylinder block. Take care not to touch any
shell's bearing surface with your fingers.

4 Wipe dry the shells with a lint-free cloth,
then liberally lubricate each bearing shell in
the cylinder block with clean engine oil.

5 Lower the crankshaft into position so that
Nos 2 and 3 cylinder crankpins are at TDC;
Nos 1 and 4 cylinder crankpins will be at BOC,
ready for fitting No 1 piston, Proceed as
follows according to engine type.

SOHC (8-valve) engines

6 Lubricate the lower bearing shells in the
main bearing caps with clean engine oil.

7 Fit the main bearing caps to their correct
locations, ensuring that they are fitted the
correct way round (the bearing shell tab
recesses in the block and caps must be on
the same side). Insert the bolts loosely,

8 Tighten the main bearing cap bolts to the
specified Stage 1 torque wrench setting. Once
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17.10a Use a screwdriver to prise out the
oil seal. ..

17.11 Application area for silicone sealant
on crankshaft oil seal housing - SOHC
(8-valve) engines

17.10b ... locate the new oil seal in the
housing . ..

oo )
17.13 Apply a 2.0 mm bead of silicone
sealant to the lower crankcase mating
surface - DOHC (16-valve) engines
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17.16a Lower crankcase retaining bolt tightening sequence — DOHC (16-valve) engines

17.16b Tighten the ten inner lower
crankcase bolts to the Stage 1 torque
setting using a torque wrench . ..

17.16¢c ... then through the Stage 2 angle
using an angle-measuring gauge - DOHC
(16-valve) engines

17.10¢c ... and use a block of wood to
drive it in - SOHC (8-valve) engines

all the bolts have been tightened to the
Stage 1 setting, angle-tighten the bolts
through the specified Stage 2 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure accuracy.
9 Check that the crankshaft rotates freely,

10 Prise out the crankshaft oil seal and fit a
new seal to the housing (see illustrations).

11 Lubricate the oil seal lips then carefully
locate the oll seal housing into position, using
a new gasket. If the oil seal housing was
originally fitted without a gasket, apply a
3.0 mm bead of RTV silicone sealant to the
housing flange (see illustration). Refit the
retaining bolts and tighten them securely.

12 Continue with engine reassembly in the
sequence given in Section 15.

DOHC (16-valve) engines

Note: At the time of writing there was conflicting
information from the manufacturer conceming
the lower crankcase retaining bolt torque
setting. As it was not possible to confirm the
validity of the figures given in the Specifications,
consult a Fiat dlealer for latest information.

13 Thoroughly degrease the mating surfaces
of the cylinder block and the lower crankcase.
Apply a 2.0 mm bead of RTV silicone sealant
to the lower crankcase mating surface (see
illustration).

14 Lubricate the lower bearing shells with
clean engine oil, then refit the lower
crankcase, ensuring that the shells are not
displaced, and that the locating dowels
engage correctly.

15 Install the ten inner (main bearing) bolts,
and the ten outer bolts securing the lower
crankcase to the cylinder block. Screw all the
bolts in until they are just making contact with
the lower crankcase.

16 Working in sequence, tighten the ten inner
(main bearing) bolts to the Stage 1 torque
setting given in the Specifications. Once all
the ten inner bolts have been tightened to the
Stage 1 setting, angle-tighten the bolts
through the specified Stage 2 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure
accuracy (see illustrations).

DK el =- |

— e e e ke ek i oBaE b B @ o a B e




Engine removal and overhaul procedures 2Ce13

17 Working in the same sequence as for the
inner (main bearing) bolts, tighten the ten
outer bolts to the Stage 1 torque setting, then
through the Stage 2 angle.

18 With the lower crankcase in place, check
that the crankshaft rotates freely.

19 Lubricate the oil seal lips then carefully
locate a new oil seal housing into position
(see illustration). Refit the retaining bolts and
tighten them securely.

20 Continue with engine reassembly in the
sequence given in Section 15.

Bearing selection

1 Big-end bearings for the engines described
in this Chapter are available in standard sizes
and a range of undersizes to suit reground
crankshafts. Refer to your Fiat dealer or
engine reconditioning specialist for details.

Refitting

2 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rods and bearing caps.

3 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the connecting rod and cap. Take
care not to touch any shell's bearing surface
with your fingers.

4 Note that the following procedure assumes
that the crankshaft and main bearing
caps/lower crankcase are in place (see
Section 17).

S Wipe dry the shells and connecting rods
with a lint-free cloth.

6 Lubricate the cylinder bores, the pistons,

and piston rings, then lay out each
piston/connecting rod assembly in its
respective position.

18.8a Insert the piston/connecting rod
assembly into the top of cylinder No 1. ..

a new rear oil seal housing into position -
DOHC (16-valve) engines

7 Start with assembly No 1. Position the
piston ring gaps as described in Section 16,
then clamp them in position with a piston ring
compressor.

8 Insert the piston/connecting rod assembly
into the top of cylinder No 1, ensuring that the
arrow on the piston crown is pointing towards
the timing belt end of the engine (see
illustrations).

9 Using a block of wood or hammer handle
against the piston crown, tap the assembly
into the cylinder until the piston crown is flush
with the top of the cylinder (see illustration).
10 Ensure that the bearing shell is still
correctly installed. Liberally lubricate the
crankpin and both bearing shells. Taking care
not to mark the cylinder bores, tap the
piston/connecting rod assembly down the
bore and onto the crankpin.

11 Refit the big-end bearing cap, tightening
its retaining bolts finger-tight at first. Note that
the faces with the identification marks must
match (which means that the bearing shell
locating tabs abut each other).

12 Tighten the bearing cap retaining bolts
evenly and progressively to the Stage 1
torque setting, then angle-tighten them to the
specified Stage 2 angle using an angle-
measuring gauge.

18.8b

. . . ensuring that the arrow on the
piston crown is pointing towards the
timing belt end of the engine

13 Once the bearing cap retaining bolts have
been correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected if new components
have been fitted, but there should be no signs
of binding or tight spots.

14 Refit the remaining three piston/
connecting rod assemblies in the same way.
15 Continue with engine reassembly in the
sequence given in Section 15.

19 Engine - initial start-up after
overhaul

1 With the engine refitted in the car, double-
check the engine oil and coolant levels. Make
a final check that everything has been
reconnected, and that there are no tools or
rags left in the engine compartment.

2 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed. Make
sure that the oil pressure warning light goes
out then allow the engine to idle.

3 While the engine is idling, check for fuel,
water and oil leaks. Don't be alarmed if there
are some odd smells and smoke from parts
getting hot and burning off oil deposits.

4 Assuming all Is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.

5 After a few minutes, recheck the oil and
coolant levels as described in Weekly checks,
and top-up as necessary.

6 Note that there is no need o retighten the
cylinder head bolts once the engine has first
run after reassembly.

7 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated as
new, and run-in for the first 500 miles (800 km).
Do not operate the engine at full-throttle, or
allow it to labour at low engine speeds in any
gear. It is recommended that the oil and filter
be changed at the end of this period.

<

18.9 Tap the assembly into the cylinder
using a block of wood or hammer handle
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Chapter 3
Cooling, heating and air conditioning systems

Contents
Alr conditioning system - general information and precautions .... 8 Coolant temperature sensor - testing, removal and refitting ......
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3¢2 Cooling, heating and air conditioning systems

1 General information and
precautions

General information

The engine cooling system is of pressurised
type, comprising a coolant pump driven by
the timing belt, a crossflow radiator, a coolant
expansion tank, an electric cooling fan, a
thermostat, heater matrix, and all associated
hoses and switches.

The system functions as follows: the
coolant pump circulates cold water around
the cylinder block and head passages, and
through the inlet manifold, heater matrix and
throttle body to the thermostat housing.

When the engine is cold, the thermostat
remains closed and prevents coolant
from circulating through the radiator. When
the coolant reaches a predetermined
temperature, the thermostat opens, and the
coolant passes through the top hose to the
radiator. As the coolant circulates through the
radiator, it is cooled by the in-rush of air when
the car is in forward motion. The airflow is
supplemented by the action of the electric
cooling fan, when necessary.

When the engine is at normal operating
temperature, the coolant expands, and some
of it is displaced into the expansion tank
integrated into the side of the radiator.
Coolant collects in the tank, and is returned to
the radiator when the system cools.

The two-speed electric cooling fan is
mounted on the radiator and controlled by the
engine management electronic control unit in
conjunction with the engine coolant
temperature sensor.

Precautions

= Do not attempt to remove the
expansion tank pressure cap, or to disturb
any part of the cooling system while the
engine is hot, as there is a high risk of
scalding. If the expansion tank pressure
cap must be removed before the engine
and radiator have fully cooled (even
though this is not recommended), the
pressure in the cooling system must first
be relieved. Cover the cap with a thick
layer of cloth, to avoid scalding, and
slowly unscrew the pressure cap until a
hissing sound is heard. When the hissing
stops, indicating that the pressure has
reduced, slowly unscrew the pressure cap
until it can be removed; if more hissing
sounds are heard, wait until they have
stopped before unscrewing the cap
completely. At all times, keep your face
well away from the pressure cap opening,
and protect your hands.

* Do not allow antifreeze to come into
contact with your skin, or with the painted
surfaces of the vehicle. Rinse off spills
immediately, with plenty of water. Never

leave antifreeze lying around in an open
container, or in a puddle in the driveway or
on the garage floor. Children and pets are
attracted by its sweet smell, but antifreeze
can be fatal if ingested.

« [f the engine is hot, the electric cooling
fan may start rotating even if the engine
and ignition are switched off. Be careful to
keep your hands, hair, and any loose
clothing well clear when working in the
engine compartment.

2 Cooling system hoses -
disconnection and renewal

Vi

1 The number, routing and pattern of hoses
will vary according to model, but the same
basic procedure applies. Before commencing
work, make sure that the new hoses are to
hand, along with new hose clips if needed. It
is good practice to renew the hose clips at the
same time as the hoses.

2 Drain the cooling system, as described in
Chapter 1, saving the coolant if it is fit for re-
use. Apply a little penetrating oil onto the hose
clips if they are corroded.

3 Release the hose clips from the hose
concerned. Three types of clip are used,
worm-drive, spring, and crimped. The worm-
drive clip is released by tumning its screw anti-
clockwise. The spring clip is released by
squeezing its tags together with pliers, at the
same time working the clip away from the
hose stub. The crimped clips are not re-
usable, and are best cut off with snips or side-
cutters.

4 Unclip any wires, cables or other hoses
which may be attached to the hose being
removed. Make notes for reference when
reassembling if necessary.

5 Release the hose from its stubs with a
twisting motion. Be careful not to damage the
stubs on delicate components such as the
radiator, or thermostat housings. If the hose is
stuck fast, the best course is often to cut it off

3.6a Undo the bolts {arrowed) securing the
automatic transmission fluid cooler pipes
to the right-hand . . .

using a sharp knife, but again be careful not to
damage the stubs.

6 Before fitting the new hose, smear the
stubs with washing-up liquid or a suitable
rubber |ubricant to aid fitting. Do not use oil or
grease, which may attack the rubber.

7 Fit the hose clips over the ends of the hose,
then fit the hose over its stubs, Work the hose
into position. When satisfied, locate and
tighten the hose clips.

8 Refill the cooling system as described in
Chapter 1 then run the engine and check that
there are no leaks.

9 Recheck the tightness of the hose clips on
any new hoses after a few hundred miles.

10 Top-up the coolant level if necessary.

3 Radiator - removal,
inspection and refitting

Note: If leakage is the reason for removing the
radiator, bear in mind that minor leaks can
often be cured using proprietary radiator
sealing compound, with the radiator in situ.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1.

3 Remove the electric cooling fan assembly
as described in Section 5.

4 Undo the bolt securing the horn mounting
bracket to the front body panel. Disconnect
the wiring connectors and remove the horn.

Models with automatic transmission

5 Remove the front bumper as described in
Chapter 11.

6 Working through the bumper aperture,
undo the bolts secuiing the automatic
transmission fluid cooler pipes to the front of
the radiator (see illustrations).

7 Undo the bolt securing the automatic

3.6b ... and left-hand sides of the radiator
(shown with radiator removed)
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3.7 Undo the bolt (arrowed) securing the
automatic transmission fluid heat
exchanger to the radiator

fransmission fluid heat exchanger to the left-
hand side of the radiator (see illustration).

B8 Lift the heat exchanger upward to
disengage the lower mounting lug from the
grommet on the crossmember. Move the heat
exchanger and fluid cooler pipes forward just
sufficiently to allow removal of the radiator.

Models with air conditioning

9 Remove the front bumper as described in
Chapter 11.

10 Working through the bumper aperture,
undo the bolts securing the air conditioning
condenser to the front of the radiator. Suitably
tie or support the condenser to avoid straining
the refrigerant pipes.

All models

11 Tip the top of the radiator toward the
engine and lift it upward to disengage the
lower mounting lugs from the grommets on
the crossmember. Carefully manoeuvre the
radiator up and out of the engine
compartment (see illustration). Recover the
lower mounting grommets if they are loose.

Inspection

12 |f the radiator has been removed due to
suspected blockage, it may be flushed out as
described in Chapter 1. Clean dirt and debris
from the radiator fins, using an air line (in
which case, wear eye protection) or a soft
brush, Be careful, as the fins are sharp, and
can also be easily damaged.

13 If necessary, a radiator specialist can
perform a flow test on the radiator, to
establish whether an internal blockage exists.
14 A leaking radiator must be referred to a
specialist for permanent repair. Do not
attempt to weld or solder a leaking radiator,
as damage to the plastic components may
result.

15 Inspect the radiator rubber mounting
grommets, and renew them if necessary.

Refitting

16 Refitting is a reversal of removal, bearing
in mind the following points:
a) Ensure that the radiator lower lugs
engage correctly with the lower mounting
grommets.

: 'Q f‘,l &
- PAN

3.11 Carefully manoeuvre the radiator up
and out of the engine compartment

b) On completion, refill the cooling system
as described in Chapter 1.

4 Thermostat - %
removal, testing and refitting &

General

1 The thermostat housing is bolted to the left-
hand end of the cylinder head. The thermostat
itself cannot be separated from the housing
and can only be renewed as part of a
complete assembly.

Removal

2 Drain the cooling system as described In
Chapter 1.

3 Remove the air cleaner assembly as
described in Chapter 4A.

4 Remove the battery and battery tray as
described in Chapter 5A.

5 Remove the clip and detach the radiator
top hose from the thermostat housing.

6 Unscrew the two securing bolts, and
remove the thermostat housing from the
cylinder head (see illustration). If it sticks, tap
it gently first on one side and then the other to
free it — do not lever between the mating
faces. Recover the remains of the old gasket.

Testing

7 A rough test of the thermostat may be
made by suspending it with a piece of string in
a container full of water. Heat the water to
bring it to the boil and observe the movement
of the valve shaft through the inlet port,

8 The thermostat valve must be fully open by
the time the water boils. If not, renew the
complete thermostat/housing assembly.

9 If a thermometer Is available, the precise
opening temperature of the thermostat may
be determined; compare with the figures
given in the Specifications. The opening
temperature is also marked on the thermostat
housing.

10 Note that a thermostat which fails to close
completely as the water cools must also be
renewed.

4.6 Unscrew the bolts, and remove the
thermostat housing from the cylinder head

Refitting

11 Ensure that the cylinder head and
thermostat housing mating surfaces are
completely clean and free from all traces of
the old gasket material.

12 Lay a new gasket In position on the
cylinder head, then fit the thermostat housing
and insert retaining bolts. Tighten the bolts to
the specified torque.

13 Refit the radiator top hose to the
thermostat housing and secure with a new
retaining clip.

14 Refit the battery tray and battery as
described in Chapter 5A.

15 Refit the air cleaner assembly as
described in Chapter 4A.

16 Refill the cooling system as described In
Chapter 1.

5 Electric oooiigf fan -
testing, removal and refitting

Vi

Testing

1 Detailed fault diagnosis should be carried
out by a Fiat dealer using dedicated test
equipment, but basic diagnosis can be carried
out as follows.

2 If the fan does not appear to work, run the
engine until normal operating temperature is
reached, then allow it to idle. The fan should
cut in within a few minutes (before the waming
light illuminates, or the temperature gauge
needle enters the red section). If not, switch
off the engine and disconnect the cooling fan
motor wiring connector.

3 The motor can be tested by disconnecting it
from the wiring loom, and connecting a 12 volt
supply directly to it. The motor should operate -
if not, the motor, or the motor wiring, is faulty.

4 If the motor operates when tested as
described, the fault is likely to be in one of the
cooling fan relays, the relay fuse, or the
engine wiring harness. If these components
are satisfactory any further fault diagnosis
should be referred to a suitably-equipped Fiat
dealer - do not attempt to test the engine
management electronic control unit.
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5.8 Disconnect the wiring connector
(arrowed) from the electric fan motor

L

5.10a Undo the bolts (arrowed) securing
the fan shroud to the right-hand . . .

Removal

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

6 On DOHC (16-valve) engines, remove the
air cleaner assembly as described in Chap-
ter 4A.

7 Where applicable, disconnect the wiring
connectors from the fan motor resistor.

8 Disconnect the fan motor wiring connector
(see illustration). Release the wiring harness
from the clips on the fan shroud.

9 Undo the bolt located below the bonnet
lock assembly, and lift the upper mounting
bracket off the top of the fan shroud (see
illustrations).

10 Undo the four bolts securing the fan
shroud to the radiator, then lift out the cooling
fan assembly (see illustrations).

Refitting

11 Refitting is a reversal of removal.

6 Coolant temperature sensor
— testing, removal and refitting

7

Testing

1 The sensor is located at the left-hand end
of the inlet manifold, and can be identified by
its green wiring connector (see illustration).

2 The unit contains a thermistor — an

5.9a Undo the bolt (arrowed) below the
bonnet lock. ..

5.10b ... and left-hand sides of the
radiator . ..

electronic component whose electrical
resistance decreases at a predetermined rate
as its temperature rises.

3 The engine management ECU supplies the
sensor with a set voltage and then, by
measuring the current flowing in the sensor
circuit, it determines the engine temperature.
This information is then used, in conjunction
with other inputs, to control the engine
management system and associated
components. The sensor signal is also used to
operate the temperature gauge and/or
warning light on the instrument panel.

4 If the sensor circuit should fail to provide
plausible information, the ECU back-up
facility will override the sensor signal. In this
event, the ECU assumes a predetermined
setting which will allow the engine
management system to operate, albeit at
reduced efficiency. When this occurs, the
engine warning light on the instrument panel
will illuminate, and the advice of a Fiat dealer
should be sought. The sensor itself can be
tested by removing it, and checking the
resistances at various temperatures using an
ohmmeter (heat the sensor in a container of
water, and monitor the temperature with a
thermometer). The resistance values are given
in the Specifications.

5 Refer to Chapter 4A for further details of the
engine management system.

Removal

6 Remove the air cleaner assembly as
described in Chapter 4A.

5.9b ...and remove the upper mounting
bracket from the top of the fan shroud

assembly

7 Remove the battery and battery tray as
described in Chapter 5A.

8 Partially drain the cooling system to just
below the level of the sensor (see Chapter 1).
Alternatively, have ready a suitable bung to
plug the aperture in the housing when the
sensor is removed.

9 Disconnect the wiring connector from the
Sensor.

10 Carefully unscrew the sensor and recover
the sealing ring. If the system has not been
drained, plug the sensor aperture to prevent
further coolant loss.

Refitting
11 Check the condition of the sealing ring
and renew it if necessary.

6.1 Engine coolant temperature sensor
location (arrowed) on the left-hand end of
the inlet manifold
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Bafitting is a reversal of removal,
g the sensor to the specified torque.
{or top-up) the cooling system as
snbed in Chapter 1 and Weekly checks.
U completion, start the engine and run it
& reaches normal operating temperature,
nue to run the engine until the cooling
suis in and out correctly.

S¥sconnect the battery negative terminal
to Disconnecting the battery in the
ence Chapter).

D¥ain the cooling system and remove the
drivebelt as described in Chapter 1.
Remove the timing belt as described in
pter 2A or 2B, as applicable.

Unscrew the retaining nut and the three
and withdraw the coolant pump (see
tration). If the pump is stuck, tap it gently
3 a soft-faced mallet — do not lever
sen the pump and cylinder block mating

Check the pump body and impeller for
ans of excessive corrosion or evidence of
wolant leakage. Turn the impeller, and check
w stifiness due to corrosion, or roughness
to excessive end play. If any of these
‘Sunditions are apparent, the pump must be
=wed as a complete assembly.

Hng
# Commence refitting by thoroughly cleaning
W traces of sealant from the mating faces of
% pump and cylinder block.
7 Apply a continuous bead of RTV sealant to
e cylinder block mating face of the pump,
%aking care not to apply excessive sealant,
which may enter the pump itself (see
Mlustration).
# Place the pump in position in the cylinder
ock, then refit and tighten the nut and bolts
1o the specified torque.
# Refit the timing belt as described in Chap-
fer 2A or 2B.
10 Refit the auxiliary drivebelt and refill the
sooling system as described in Chapter 1.
11 Reconnect the battery negative terminal,

'8 Heater/ventilation
components -
removal and refitting X

4

Complete heater assembly

Warning: On models equipped
with air conditioning, do not
attempt to remove the complete
heater assembly as this entails

7.4 Coolant pump retaining nut (A) and
retaining bolts (B)

disconnection of refrigerant lines. Entrust
this work to a Fiat dealer, or air
conditioning specialist.

Note: This is an involved procedure, and it is
recommended that the following Section is
read thoroughly before commencing work.
Plenty of time should be ailowed to complete
the operation. During dismantling, make notes
on the routing of all wiring and cables, and the
locations of all fixings, to aid reassembly.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1.

3 Remove the complete facia assembly as
described in Chapter 11.

4 Undo the bolts and remove the tubular
support beam from the front of the heater
assembly (see illustration).

5 Working in the engine compartment,
remove the clips and detach the heater
coolant hoses from their bulkhead
connections.

6 From within the engine compartment,
remove the protective plastic caps to expose
the two heater assembly mounting studs.
Unscrew and remove the nuts from the studs.
7 Label the electrical connections to the
heater assembly, to aid correct refitting later,
and then unplug them at their connectors.
Release the wiring hamess from the clips and
cable ties on the heater casing.

8.4 Remove the tubular support beam
(arrowed) from the front of the heater
assembly

7.7 Apply a continuous bead of RTV
sealant to the coolant pump mating face

8 Remove the rubber sleeve connecting the
heater assembly air duct to the floor air duct
(see illustration).

9 Slacken and remove the three nuts at the
top of the unit and lift the heater assembly off
its mounting studs.

Refitting

10 Refitting is a reversal of removal, bearing
in mind the following points:
a) Make sure that all wiring and cables are
routed as noted during dismantling.
b) Make sure that all air ducts are securely
reconnected.
c) Refit the facia assembly with reference fo
Chapter 11.
d) On completion, refill the cooling system
as described in Chapter 1.

Heater matrix

Removal

11 Remove the complete heater assembly as
described previously in this Section,

12 Undo the upper and lower retaining bolts
and separate the two halves of the heater
assembly casing.

13 Undo the bolt and remove the support
bracket for the matrix pipes.

14 Undo the bolts and lift off the side cover
panel over the matrix pipes.

15 Carefully lift out the matrix, complete with
pipes from the heater casing.

Refitting
16 Refitting is a reversal of removal.

8.8 Remove the rubber sleeve (arrowed)
between the heater and floor air ducts
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Heater blower motor

Removal

17 Working under the facia on the
passenger’'s side, undo the three screws
securing the blower motor to the underside of
the heater assembly (see illustration).

18 Withdraw the motor from the heater
assembly and disconnect the wiring
connector (see illustration).

Refitting

19 Refitting Is a reversal of removal.

Heater blower motor resistor

Removal

20 The resistor is located on the underside of
the heater assembly, adjacent to the blower
motor.

21 Working under the facia on the
passenger’'s side, disconnect the wiring
connector from the resistor.

22 Undo the two screws and remove the
resistor from the heater assembly (see
illustration).

Refitting

23 Refitting is a reversal of removal.
Heater/ventilation control unit
Removal

24 Remove the complete facia assembly as
described in Chapter 11.

25 Release the retaining clips or cable
clamps and disconnect the three control

cables, either at the control unit or at their
respective levers on the heater assembly (see
illustration).

26 Disconnect the control unit wiring
connector and remove the unit from the car.
Refitting

27 Reconnect the wiring connector, then
reconnect control cables to the control unit or
heater assembly as applicable.

28 Check that the operating levers on the
heater assembly move through their full range
of travel when moving the respective knobs
on the control unit, If necessary, reposition the
outer cables in their clips or clamps as
required.

29 Refit the facia assembly as described in
Chapter 11.

9 Air conditioning system —
general information and
precautions

General information

An air conditioning system is available on
certain models. It enables the temperature of
incoming air to be lowered, and also
dehumidifies the air, which allows rapid
demisting and increased comfort.

The cooling side of the system works in the
same way as a domestic refrigerator.
Refrigerant gas is drawn into a belt-driven
compressor where the increase in pressure

8.17 Undo the three screws (arrowed)
securing the blower motor to the
underside of the heater assembly

8.22 Undo the two screws and remove the
blower motor resistor from the heater
assembly

8.18 Withdraw the blower motor and
disconnect the wiring connector

8.25 Control cable retaining clamps
(arrowed) on the top of the
heater/ventilation control unit

causes the refrigerant gas to turn to liquid. It
then passes through a condenser mounted an
the front of the radiator, where it is cooled.
The liguid then passes through an expansion
valve to an evaporator, where it changes from
liguid under high pressure to gas under low
pressure. This change is accompanied by a
drop in temperature, which cools the
evaporator and hence the air passing over it.
The refrigerant returns to the compressor, and
the cycle begins again.

The air blown through the evaporator
passes to the air distribution unit where it is
mixed, if required, with hot air blown through
the heater matrix to achieve the desired
temperature in the passenger compartment.

The heating side of the system works in the
same way as on models without air
conditioning.

The system is electronically-controlled. Any
problems with the system should be referred
to a Fiat dealer.

Precautions

With an air conditioning system, it is
necessary to observe special precautions
whenever dealing with any part of the system,
or its associated components. If for any
reason the system must be disconnected, it is
essential that you entrust this task to your Fiat
dealer or air conditioning specialist.

Warning: The refrigeration
A circuit contains a liquid

refrigerant and it is dangerous to
disconnect any part of the system without
specialist knowledge and equipment.

The refrigerant is potentially dangerous,
and should only be handled by qualified
persons. If it is splashed onto the skin, it can
cause severe frostbite. It is not itself
poisonous,; but in the presence of a naked
flame (including a cigarette), it forms a
poisonous gas. Uncontrolled discharging of
the refrigerant is dangerous and potentially
damaging to the environment.

10 Air conditioning system §
components —removal and =

refitting &

Note: Do not operate the air conditioning
system if it is known to be short of refrigerant,
as this may damage the compressor.
1 The only operation which can be carried out
easily without discharging the refrigerant Is
renewal of the auxiliary (compressor) drivebelt
— this procedure is described in Chapter 1. All
other operations must be referred to a Fiat
dealer or an air conditioning specialist.
2 If necessary for access to other
components, the compressor can be
unbolted and moved aside, without
disconnecting its flexible hoses, after
removing the drivebelt.
Waming: Do not attempt to open
the refrigerant circuit. Refer to the
precautions given in Section 9.
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Chapter 4 Part A:
Fuel and exhaust systems

Contents
Accelerator cable - removal, refitting and adjustment .. ......... 3
Accelerator pedal - removal and refitting . ........ocviiiiin B
Air cleaner assembly - removal and refitting ........... .. ..., 2
Alr cleaner filter element renewal .................: See Chapter 1
Exhaust manifold — removal and refitting . ..........cco0vniann 12
Exhaust system — general information and component renewal . ...13
Fuel injection system - testing and adjustment ................ 8
Fuel injection components (DOHC 16-valve engines) -

B T N B AT O s st aodin- e o w4 4 6. LR A 4 Mpie s i 10

Degrees of difficulty

Fuel injection components (SOHC 8-valve engines) -

removal and rafNG. . . o i ain e e b yate s e s AR
Fuel pump and fuel gauge sender unit -

raTnoval anth EIING v oo i iriieaiosd s atens peaisiomeiois sty
Fuel system —depressunisation ..........coeiavinncnanceases
Fueltank—removaland refitting . .........o0voriveinrrenasns
General information and precautions ... ........ociiiiiaienan
Inlet manifold - removal and refitting . ............ PN e e

Easy, suitable for :ﬁ% Fairly easy, stitable g\:’ Fairly difficult, % Difficult, suitable for \?Q Very difficult, QQ
novice with little ;?:; for beginner with **\R suitable for competent & | experienced DIY Ay | suitable for expert DIY &g

Specifications
System type
BOHEC (B-VAIVE) eNGINBB- , « v e vilsaiiarsiasomanibnnan iy siseyea Weber-Marelli 59F multi-point fuel injection/ignition system
BIOHC (16-VaIVE) ONGOINGS s .o« - s o ss ia/s /o 0isa siaraibinie qb aieaie sieelpiaisa Bosch Motronic ME 7.3 H4 multi-point fuel injection/ignition system
Fuel system data
A G oo S A St S S e e i et e 900 « 50 rpm”
o o A SR e L N e g TR ISR . 0.35 maximum®*
RS DUMDRYIIO i o el i i oo 3 e 3y 3,4 e 4 4 e Electric, immersed in fuel tank
Fuel pump delivery rate:

SOHGC (B-vAlVEJ BNGINGS. v < siiiin s iesinn diissssaisamslsieim o 120 litres/hour minimum

b ey ) YR & e Tt i st o ki b B E AT miS 110 litres/hour minimum
Regulated fuel pressure:

] AT s I T e e v s e i 3.5 bars

POHG (16-valve) engInes. . ... . ivivinviiiniassiasan inawassss 3.0 bars
Crankshaft TDC sensor resistance at20°C ........ccovvnnrnrannns 1134 to 1386 ohms
Injector electrical resistance:

o L N O I e e ooy arv i i o o A bae, B 13.8 to 15.2 ohms

DOHG (18- valvel engines: i v v i st i g e b e 14.0 to 15.0 ohms

* Not adjustable — controlled by ECU

Recommended fuel
MISIMUMOCIENE TALING s + < v s nesvnsaraenns e satsansnyansnens

Torque wrench settings
Exhaust manifold downpipe support bracketbolt . ................
Exhaust manifoldtocylinderhead ..............cieiiiiiinenen
Exhaust systemflangejoint . ....... ..ot iiiiisi i
Exhaust system mounting bracketbolts .............. ... ... ..
Inlet manifold to cylinder head:
Sl it S e e e R PR PR . S, iy S
DOHC (16-vaive)engines ....... civiieiiniiriaviinianiasis

95 RON unleaded

Nm Ibf ft
30 22
26 18
25 18
30 22
27 20
15 11




4A+2 Fuel and exhaust systems

1 General information and
precautions

General information

The fuel supply system consists of a fuel
tank (which is mounted under the centre of
the car, with an electric fuel pump immersed
In it) and fuel feed line. The fuel pump supplies
fuel to the fuel rail, which acts as a reservoir
for the four fuel injectars which inject fuel into
the inlet tracts.

The fuel injection and ignition functions are
combined into a single engine management
system. The systems fitted are manufactured
by Weber-Marelli and Bosch, and are very
similar in terms of construction and operation.
The only significant differences being in the
software contained In the system Electronic
Control Unit (ECU), and certain specific
component variations according to engine
type. Each system Incorporates a closed-loop
catalytic converter and an evaporative
amissiocn control system, and complies with
the latest emission control standards. Refer to
Chapter 5B for information on the ignition side
of each system; the fuel side of the system
operates as follows.

The fuel pump supplies fuel from the tank to
the fuel rail (mounted directly above the fuel
injectors) by means of a ‘returnless’ system.
With this arrangement, the fuel filter and fuel
pressure regulator are an integral part of the
fuel pump assembly located in the fuel tank.
The regulator maintains a constant fuel
pressure in the supply line to the fuel rail and
allows excess fuel to recirculate in the fuel
tank, by means of a bypass channel, if the
requlated fuel pressure is exceeded. As the
fuel filter is an integral part of the pump
assembly, fuel filter renewal is no longer
necessary as part of the maintenance and
servicing schedule.

The fuel injectors are electromagnetic pintle
valves which spray atomised fuel into the
combustion chambers under the control of
the ECU, There are four injectors, one per
cylinder, mounted In the inlet manifold close
to the cylinder head. Each injector is mounted
at an angle that allows it to spray fuel directly
onto the back of the inlet valve(s). The ECU
controls the volume of fuel injected by varying
the length of time for which each injector Is
held open. The fuel injection systems are of
the sequential type, whereby each injector
operates individually in cylinder sequence.

The electrical control system consists of the
ECU, along with the following sensaors:

a) Throttle potentiometer - informs the ECU
of the throttle valve position, and the rate
of throttle opening/closing.

b) Engine coolant temperature sensor —
informs the ECU of engine temperature
{refer to Chapter 3).

c) Intake air temperature/pressure sensor -
informs the ECU of intake air temperature

and load on the engine (expressed in
terms of inlet manifold vacuum).

d) Lambda sensors - inform the ECU of the
oxygen content of the exhaust gases
(explained in greater detail in Part B of
this Chapter).

e) Crankshaft TDC sensor — informs the ECU
of engine speed and crankshaft angular
position.

f) Vehicle speed sensor — informs the ECU
of the vehicle speed.

g) Knock sensor - informs the ECU of pre-
lgnition (detonation) within the cylinders
(refer to Chapter 58).

h) Camshaft position sensor —informs the
ECU of which cylinder is on the firing
stroke.

On the Bosch system, the following
additional sensors are also used:

a) Acceleration sensor - enables the ECU to
distinguish between engine roughness
caused by pre-ignition (detonation) within
the cylinders, or engine shake caused by
abnormal road conditions.

b) Accelerator pedal potentiometer - informs
the ECU of accelerator pedal position so
that a specific throttle opening can be
determined by the throttle valve actuator.

Signals from each of the sensors are
compared by the ECU and, based on this
information, the ECU selects the response
appropriate to those values, and controls the
fuel injectors (varying the pulse width - the
length of time the injectors are held open - to
provide a richer or weaker air/fuel mixture, as
appropriate). The air/fuel mixture is constantly
varied by the ECU, to provide the best
settings for cranking, starting (with either a hot
or cold engine) and engine warm-up, idle,
cruising and acceleration.

The ECU also has full control over the engine
idle speed, via a stepper motor or throttle valve
actuator fitted to the throttle body. On the
Weber-Marelli system, the stepper motor
controls the amount of air passing through a
bypass drilling at the side of the throttle. When
the throttle valve is closed (accelerator pedal
released), the ECU uses the motor to open or
close an air passage, controlling the amount of
air bypassing the throttle valve and so
controlling the idle speed. The ECU also carries
out fine tuning' of the idle speed by varying the
ignition timing to increase or reduce the torque
of the engine as it Is Idling. This helps to
stabilise the idle speed when electrical or
mechanical loads (such as headlights, alr
conditioning, etc) are switched on and off. On
the Bosch system, the ECU has total control
over the full range of throttle valve movement
by means of a throttle valve actuator. The
accelerator pedal potentiometer informs the
ECU of accelerator pedal position and from this
data, the ECU controls the throttle valve
actuator so that a corresponding throttle
opening can be obtained. This arrangement Is
often termed 'drive-by-wire' as there is no
direct accelerator cable connection between
the accelerator pedal and throttle valve.

The exhaust and evaporative loss emission
control systems are described in more detall
in Chapter 4B.

If there is any abnormality in any of the
readings obtained from the main engine
sensors, the ECU enters its ‘back-up’ mode. If
this happens, the erroneous sensor signal is
overridden, and the ECU assumes a
preprogrammed ‘back-up’ value, which will
allow the engine to continue running, albeit 2t
reduced efficiency. If the ECU enters this
mode, the warning lamp on the instrument
panel will be illuminated, and the relevant fault
code will be stored in the ECU memory.

If the warning light illuminates, the vehicle
should be taken to a Fiat dealer at the earliest
opportunity. Once there, a complete test of
the engine management system can be
carried out, using a special electronic
diagnostic test unit which is plugged into the
system's diagnostic connector.

Precautions

Waming: Many of the procedures
in this Chapter require the
removal of fuel lines and
connections, which may result in
some fuel spillage. Before carrying out any
operation on the fuel system, refer to the
precautions given in ‘Safety first!’ at the
beginning of this manual, and follow them
implicitly. Petrol is a highly dangerous and
volatile liquid, and the
necessary when handling it cannot be
overstressed. Note that residual pressure
will remain in the fuel lines long after the
vehicle was last used. When disconnecting
any fuel line, first depressurise the fuel
system as described in Section 5.

2 Air cleaner assembly -
removal and refitting

Removal
SOHC (8-valve) engines

1 Disconnect the air inlet air duct from the
retaining clip adjacent to the right-hand
engine mounting (see illustration).

2.1 On SOHC (8-valve) engines,
disconnect the air inlet air duct from the
clip adjacent to the engine mounting
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hicle 2.2 Release the spring-tensioned clasp at

fest the front of the air cleaner casing
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' ::6 2 Release the spring-tensioned clasp at the

:)rhg front of the air cleaner casing (see
Mlustration).

3 Undo the two retaining bolts, one located

on each side of the air cleaner casing (see
ures HMlustration).

4 Lift the air cleaner casing off the throttle

body and disconnect the crankcase

#t in ventilation hose from the air cleaner base (see

sny Mlustration).

e 5 Recover the sealing ring. Check the ring for

b condition and renew It if necessary.

am

nd DOHC (16-valve) engines
8 Disconnect the vacuum hose from the air

= cleaner-to-throttle body inlet duct (see

= Hlustration).

ing 7 Release the clips securing the inlet duct to
the air cleaner and throttle body (see
Wlustration).

8 Release the crankcase breather hose clip,

E disconnect the hose and lift out the inlet duct

% (see illustration).

8 Undo the three bolts securing the air
cleaner casing to the cylinder head extension
and inlet manifold (see illustration).

10 Release the clip and detach the cold air
mntake duct, then lift the air cleaner casing off
the engine (see illustrations).

1 the 11 If required, the cold air intake duct can be

hand removed after undoing the end fitting retaining

screw (see illustration).

2.4 Lift the air cleaner casing off the
throttie body and disconnect the
crankcase ventilation hose

2.3 Undo the retaining bolts located on
each side of the air cleaner casing

£ sl
2.7 Release the clips securing the inlet
duct to the air cleaner and throttie body

2.6 On DOHC (16-valve) engines,
disconnect the vacuum hose from the air
cleaner-to-throttle body inlet duct

ol Mo &
2.9 Undo the air cleaner casing retaining
bolts (arrowed)

2.8 Release the clip, disconnect the
breather hose (arrowed) and lift out the
inlet duct

210b .

-

. . then lift the air cleaner casing off
the engine

2.11 The cold air intake duct can be
removed after undoing the end fitting
retaining screw
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3.2a Disengage the accelerator inner
cable from the throttle cam. ..

Refitting

12 Refitting is a reversal of removal but
renew the air cleaner filter element, as
described in Chapter 1, if necessary.

3 Accelerator cable - removal, S
refitting and adjustment
N\

Note: An accelerator cable is only used on
SOHC (8-valve) engines. On DOHC (16-valve)
engines, a ‘drive-by-wire’ system is employed,
whereby the throttle valve is operated by a
throttle valve actuator incorporated in the
throttle body. The system is controlled by the
engine management ECU using signal inputs
from the accelerator pedal potentiometer.

Removal

1 Remove the air cleaner assembly as
described in Section 2.

2 Disengage the inner cable from the throttle
cam, and withdraw the outer cable from the
rubber grommet on the mounting bracket
(see illustrations),

3 Working back along the length of the cable,
free it from any retaining clips or ties, noting
its correct routing.

4 From under the facia, inside the car,
unhook the cable from the fork at the top of
the pedal arm.

T

4.3 Accelerator pedal retaining bolts
(arrowed) - DOHC (16-valve) engines

3.2b ... and withdraw the outer cable
from the rubber grommet on the mounting
bracket

5 Release the bulkhead grommet and
withdraw the accelerator cable from inside the
engine compartment,

Refitting

6 Feed the accelerator cable through the
bulkhead grommet, then return to the car and
locate the inner cable end fitting in the pedal
arm.

7 From within the engine compartment, work
along the cable, securing it in position with the
retaining clips and ties, and ensuring that the
cable is correctly routed.

8 Pass the outer cable through its throttle
body mounting bracket grommet, and
reconnect the inner cable to the throttle cam.
Adjust the cable as described below.

Adjustment

9 Extract the retaining clip from its groove in
the outer cable (see illustration).

10 Ensuring that the throttle cam is fully
against its stop, gently pull the cable out of its
grommet until all free play is removed from
the inner cable.

11 With the cable held in this position, refit
the retaining clip to the last exposed outer
cable groove in front of the rubber grommet.
When the clip is refitted and the outer cable is
released, there should be only a small amount
of free play in the inner cable.

12 Have an assistant depress the accelerator
pedal, and check that the throttle cam opens
fully and returns smoothly to its stop.

138 On completion, refit the air cleaner
assembly as described in Section 2.

4 Accelerator pedal -
removal and refitting

Vi

Removal

SOHC (8-valve) engines

1 From under the facia inside the car, unhook
the accelerator cable from the fork at the top
of the pedal arm.

3.9 Accelerator outer cable retaining clip
(arrowed)

2 Release the two retaining lugs and lift the
pedal off the mounting bracket.

DOHC (16-valve) engines

3 From under the facia inside the car, unde
the two bolts securing the pedal and
potentiometer assembly to the mounting
bracket (see illustration).

4 Withdraw the pedal from its location,
disconnect the potentiometer wiring
connector, and remove the assembly from the
car.

Refitting

5 Refitting Is a reversal of removal. On SOHC
(8-valve) engines check, and if necessary
adjust, the accelerator cable as described in
Section 3.

5 Fuel system -

depressurisation

Note: Refer to the warning given in Section *
before proceeding.

Warning: The following
procedure will merely relieve the
pressure in the fuel system -
remember that fuel will still be
present in the system components and
take precautions accordingly before
disconnecting any of them.
1 The fuel system referred to in this Section I8
defined as the tank-mounted fuel pump, the
fuel rail, the fuel injectors, and the metal pipes
and flexible hoses of the fuel lines between
these components. All these contain fue!
which will be under pressure while the engine
is running and/or while the ignition is switchea
on. The pressure will remain for some time
after the ignition has been switched off, ang
must be relieved before any of these
components are disturbed for servicing work.
2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
3 Remove the air cleaner assembly as
described in Section 2.
4 Locate the Schrader valve situated at the
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5.4a Fuel system depressurisation
Schrader valve location (arrowed) on
SOHC (8-valve) engines . . .

gnt-hand end of the fuel rail (see
strations). The Schrader valve works like a
& valve whereby on depressing the central
nger, the system fuel pressure will be
s,

% Withdraw the protective plastic cap from
e top of the valve (see illustration).

® Place an absorbent rag around the valve
men, using a small screwdriver, slowly
Sepress the central plunger to allow the
ressure to be released (see illustration).
‘Ensure that the rag completely covers the
walve to catch the fuel spray which will be
mpelled.

¥ On completion of the operations for which
wystem depressurisation was necessary, refit
e Schrader valve cap and reconnect the
Battery negative terminal, Refit the air cleaner
sssembly as described in Section 2.

‘_ - .
.. . then depress the central plunger to
allow the fuel pressure to be released

6.6 Disconnect the fuel line quick-release
fitting by pressing the tabs

5.4b ...and on DOHC (16-valve) engines

6 Fuel pump and fuel gauge
sender unit - removal and

refitting D

~

Note 1: Refer to the warning given in Sec-
tion 1 before proceeding.

Note 2: A new sealing O-ring will be required
for refitting.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Depressurise the fuel system as described
in Section 5.

3 Lift up the rear seat cushion and the floor
covering for access to the fuel pump cover.

4 Undo the three screws and lift the cover

6.4 Remove the fuel pump cover from the
aperture in the floor panel

6.7a Using a home-made tool, slacken the
fuel pump locking ring . . .

5.5 Withdraw the plastic cap from the top
of the Schrader valve . . .

from the aperture in the floor panel (see
illustration).

5 Release the locking catch and disconnect
the wiring connector from the top of the fuel
pump (see illustration).

6 Bearing in mind the warning given in
Section 1, disconnect the fuel supply line
quick-release fitting from the pump unit by
pressing the tabs (see illustration), Plug the
end of the supply line or cover it with adhesive
tape

7 Unscrew the large locking ring and remove
it from the tank. This is best accomplished by
making up a simple tool from two strips of
metal, suitably drilled and bolted together with
two lengths of threaded bar and locknuts.
Engage the tool with the ribs of the locking
ring, and turn the ring anti-clockwise until it
can be unscrewed by hand (see lllustrations).

6.5 Release the locking catch and
disconnect the wiring connector from the
fuel pump

ol

6.7b ... then remove the ring from the
tank
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6.8a Lift the fuel pump and sender unit
assembly out of the fuel tank . ..

8 Lift the fuel pump and sender unit assembly
out of the fuel tank, taking great care not to
damage the float arm. Recover the sealing O-
ring and discard it — a new one must be used
on refitting (see illustrations).

9 Note that the fuel pump and sender unit is
only available as a complete assembly - no
components are available separately.

Refitting

10 Refitting is a reversal of the removal
procedure using a new sealing ring. Prior to
refitting the access cover, reconnect the

battery, then start the engine and check the
fuel line for signs of leakage.

7 Fuel tank - %
removal and refitting &
-\

Note: Refer to the warning given in Section 1
before proceeding.

Removal

1 Before removing the fuel tank, all fuel must
be drained from the tank. Since a fuel tank
drain plug is not provided, it is therefore
preferable to carry out the removal operation
when the tank is nearly empty. Before
proceeding, disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Chapter), and syphon or hand-
pump the remaining fuel from the tank.

2 Working as described in Section 6,

7.4a Release the handbrake cables from
their clips on the rear axle mountings
(arrowed) . ..

6.8b ... and recover the sealing O-ring

disconnect the fuel pump wiring connector
and the fuel supply line from the top of the
pump.

3 Chock the front wheels, then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove both rear roadwheels.

4 Disconnect the handbrake cables from the
rear brake shoes as described in Chapter 9.
Release the handbrake cables from their
retaining clips on the rear axle mountings,
exhaust heat shields, fuel tank support
brackets and fuel tank (see illustrations).

5 With reference to Section 13, disconnect
the exhaust system from the catalytic
converter downpipe and from its mountings
on the underbody. Move the complete system
to one side, for access to the fuel tank heat
shield.

6 Undo the retaining nuts, extract the spring
clip and remove the heat shield from under
the fuel tank.

7 Loosen the clips and disconnect the filler
pipe and vent pipe from the right-hand side of
the fuel tank. Disconnect the roll-over valve
hoses at the quick-release fittings adjacent to
the filler pipe.

8 Place a trolley jack with an interposed block
of wood beneath the tank, then raise the jack
until it is supporting the weight of the tank.

9 Undo the four fuel tank mounting strap
bolts, then carefully lower the tank from its
location. Move the exhaust system as far as
possible to one side to provide the necessary
clearance for removal.

7.4b ...exhaust heat shields and support
brackets (arrowed) . ..

10 If the tank is contaminated with sediment
or water, remove the fuel pump/fuel gauge
sender unit as described in Section 6, and
swill the tank out with clean fuel. The tank is
injection-moulded from a synthetic material —
if seriously damaged, it should be renewed.
However, in certain cases, it may be possible
to have small leaks or minor damage repaired.
Seek the advice of a specialist before
attempting to repair the fuel tank,

Refitling

11 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
a) Ensure that all pipes hoses are correctly
routed and securely reconnected.
b) Refit the exhaust system with reference to
Section 13.
¢) Reconnect the handbrake cables and
adjust the handbrake as described in
Chapter 9.

8 Fuel injection system - §
testing and adjustment Q

Testing

1 If a fault appears in the fuel injection/engine
management system, first ensure that all the
system wiring connectors are securely
connected and free of corrosion. Ensure that
the fault is not due to poor maintenance; ie,
check that the air cleaner filter element 1=
clean, the spark plugs are in good condition
and correctly gapped, the valve clearances
are correctly adjusted (where applicable), the
cylinder compression pressures are correct,
and that the engine breather hoses are clear

and undamaged, referring to the relevant

Parts of Chapters 1 and 2 for further
information.

2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
Fiat dealer or suitably-equipped garage for
testing. A diagnostic socket is located below
the passenger compartment fusebox in which
a fault code reader or other suitable test
equipment can be connected. By using the

7.4c¢ ... and fuel tank (arrowed)

2 U

-
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L

& Disconnect the wiring connectors from
the throttle potentiometer and the idle
control stepper motor (arrowed)

8de reader or test equipment, the engine
agement ECU (and the various other
icle system ECUs) can be interrogated,
3 any stored fault codes can be retrieved.
s will allow the fault to be quickly and
ply traced, alleviating the need to test all
8 system components individually, which is
Sime-consuming operation that carries a risk
damaging the ECU,

djustment

Experienced home mechanics with a
ponsiderable amount of skill and equipment
sncluding a tachometer and an accurately
Smiibrated exhaust gas analyser) may be able
1o check the exhaust CO level and the idle
speed. However, If these are found to be
wutside the specified tolerance, the car must
Pe taken to a suitably-equipped garage for
Surther testing. Neither the mixture adjustment
sexhaust gas CO level) nor the idle speed are
adjustable, and should either be incorrect, a

fault may be present in the engine
management system.
9 Fuel injection components %
(SOHC 8-valve engines) - ?\;
removal and refitting BN

MNote: Refer to the warning given in Section 1
before proceeding.

9.12 Disconnect the wiring connectors at
the fuel injectors

9.6 Disconnect the ECU earth lead
(arrowed) from the throttle body

Throttle body assembly

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Section 2.

3 Disengage the accelerator inner cable from
the throttle cam, and withdraw the outer cable
from the rubber grommet on the mounting
bracket.

4 Remove the electronic control unit as
described later in this Section.

5 Disconnect the wiring connectors from the
throttle potentiometer and the idle control
stepper motor (see illustration).

6 Undo the retaining screw and disconnect
the ECU earth lead from the front of the
throttle body (see illustration).

7 Slacken and remove the three bolts
securing the throttle body assembly to the
inlet manifold, then remove the assembly and
collect the sealing O-ring (see illustration).

Refitting

8 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
a) Ensure the throttle body and inlet
manifold mating surfaces are clean and
dry, then fit the throttle body with a new

9.13 Disconnect the fuel supply pipe at the
fuel rail quick-release connector

9.7 Throttle body retaining bolts (arrowed)

O-ring, and securely tighten the retaining
bolts,

b) Refit the electronic control unit as
described later in this Section.

c) Adjust the accelerator cable as described
in Section 3.

Fuel rail and injectors

Removal

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

10 Remove the air cleaner assembly as
described in Section 2.
11 Depressurise the
described In Section 5.
12 Disconnect the wiring connectors at the
fuel injectors (see illustration).

13 Disconnect the fuel supply pipe at the
quick-release connector on the left-hand end
of the fuel rail (see illustration).

14 Unscrew the two bolts securing the fuel
rail assembly to the inlet manifold, then
carefully pull the injectors from their manifold
locations (see illustration). Remove the
assembly from the engine and remove the
injector lower O-ring seals.

15 The injectors can be removed individually
from the fuel rail by extracting the relevant
metal clip and easing the injector out of the
rail. Remove the injector upper O-ring seals.

fuel system as

9.14 Unscrew the two bolts (arrowed)
securing the fuel rail assembly to the inlet
manifold
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9.22 Intake air temperature/pressure
sensor wiring connector (A) and retaining
screws (B)

16 Check the electrical resistance of the
injector using a multimeter and compare It
with the Specifications. Note: If a faulty
injector Is suspected, before condemning the
infector it is worth trying the effect of one of
the proprietary injector-cleaning treatments.

Refitting

17 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:

a) Renew the injector O-ring seals, and
smear them with a little petroleum jelly
before assembling. Take care when fitting
the injectors to the fuel rail and do not
press them in further than required to fit
the retaining clip otherwise the O-ring
seal may be damaged.

b) Ensure that the injector retaining clips are
securely seated.

¢) On completion check the fuel rall and
infectors for fuel leaks.

Idie control stepper motor

18 The |dle control stepper motor is an
integral part of the throttle body and cannot
be Individually renewed.

Throttle potentiometer

19 The idle control stepper motor is an
integral part of the throttle body and cannot
be individually renewed.

Intake air temperature/pressure
sensor

Removal

20 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

21 Remove the air cleaner assembly as
described in Section 2.

22 Disconnect the wiring connector, undo
the two retaining screws and remove the
sensor from the left-hand end of the inlet
manifold (see illustration).

Refitting
23 Refitting is a reversal of the removal
procedure.

9.26 Crankshaft TDC sensor location
(arrowed)

Coolant temperature sensor
24 Refer to Chapter 3.

Lambda sensors
25 Refer to Chapter 4B.

Crankshaft TDC sensor

Removal

26 The crankshaft TDC sensor is located
adjacent to the front facing side of the
crankshaft pulley (see illustration).

27 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

28 Remove the timing belt upper and lower
covers as described in Chapter 2A.

29 Undo the bolt securing the sensor to the
oil pump casing and remove the sensor from
its location.

Refitting

30 Locate the sensor in position and secure
with the retaining bolt.

31 Engage the sensor wiring harness with
the upper and lower timing belt covers,
then refit the covers as described in Chap-
ter 2A.

Knock sensor
32 Refer to Chapter 5B.

9.40a Rotate the ECU wiring connector
locking catches . ..

9.34 Camshaft position sensor wiring
connector (A) and retaining bolt (B)

Camshaft position sensor

Removal

33 Disconnect the battery negative termins
(refer to Disconnecting the battery In the
Reference Chapter).

34 Disconnect the wiring connector from the
camshaft position sensor located at the timing
beit end of the camshaft cover (ses’
illustration).
35 Undo the retaining bolt and withdraw the .
sansor from the camshaft cover. = |

Refitting

36 Refitting Is a reversal of the remova
procedure,

Electronic control unit (ECU)

Removal

37 The electronic control unit is attached &
the rear of the throttle body.

38 Disconnect the battery negative termina
(refer to Disconnecting the battery in the
Reference Chapter).

39 Remove the air cleaner assembly a8
described in Section 2.

40 Rotate the wiring connector locking
catches and disconnect the two wiring
connectors from the top of the ECU (see
illustrations).

41 Undo the two mounting bolts and remove
the ECU from the throttle body (see
illustrations).

! T .
... and disconnect the two wiring
connectors from the ECU

9.40b
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9.41a Undo the two mounting bolts

(arrowed). ..
ng
Refitting is a reversal of the removal
scedure,
#minal tia safety switch
in the

oval

Disconnect the battery negative terminal
‘er to Disconnecting the battery in the
lerence Chapter).

Waorking under the facia on the right-hand
ge, move away the floor covering and side
for access to the switch.

Disconnect the wiring connector, then
do the two bolts and remove the switch

om the &£
timing
(see

gw the

moval : .
its location,
: Refitting
48 Refitting is a reversal of the removal
grocedure.
hed to WVehicle speed sensor
minal Mote: On cars equipped with ABS, the vehicle
in the \Weeed sensor signal is supplied to the ECU by
3 e ABS wheel speed sensors.
ly as Hemoval
: &7 The vehicle speed sensor is located on
cking e top of the transmission differential
wiring Rousing.
(see #8 Disconnect the battery negative terminal
wefer to Disconnecting the battery in the
FHove Reference Chapter).
(see 48 Firmly apply the handbrake, then jack up

', £
10.5 Throttle body retaining bolts
{arrowed) - shown with inlet manifold
removed

ing

9.41b ... and remove the ECU from the
throttle body

the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
50 Disconnect the sensor wiring connector
then unscrew the sensor from the differential
housing.

Refitting

51 Refitting is a reversal of the removal
procedure,

10 Fuel injection components $
(DOHC 16-valve engines) - %
removal and i &

Note: Refer to the warning given in Section 1
before proceeding.

Throttle body assembly

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Section 2.

3 Disconnect the wiring connector for the
throttle valve actuator (see illustration).

4 Remove the electronic contrel unit as
described later in this Section.

5 Slacken and remove the four bolts securing
the throttle body assembly to the inlet
manifold. Move the ECU mounting bracket

10.10 Fuel supply pipe quick-release
connector (arrowed)

10.3 Throttle valve actuator wiring
connector (arrowed)

aside, then remove the assembly and collect
the sealing O-ring (see illustration).
Refitting

6 Refitting Is a reversal of the removal
procedure, bearing in mind the following
points:

a) Ensure the throttle body and inlet
manifold mating surfaces are clean and
dry, then fit the throttle body with a new
O-ring, and securely tighten the retaining
bolts.

b) Refit the electronic control unit as
described later in this Section.

Fuel rail and injectors

Removal

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

8 Remove the air cleaner assembly as
described in Section 2.

9 Depressurise the fuel system as described
in Section 5.

10 Disconnect the fuel supply pipe at the
quick-release connector in the centre of the
fuel rail (see illustration).

11 Disconnect the wiring connectors at the
fuel Injectors. Release the injector wiring
harness from the retaining clips on the fuel rail
and move the harness to one side (see
illustration).

12 Unscrew the two bolts securing the fuel rail

10.11 Fuel injector wiring connectors (A)
hamness clips (B) and fuel rail retaining
bolts (C) - shown with inlet manifold removed
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10.21 Disconnect the wiring connector at
the intake air temperature/pressure sensor

assembly to the inlet manifold, then carefully
pull the injectors from their manifold locations,
Remove the assembly from the engine and
remove the injector lower O-ring seals.

13 The injectors can be removed individually
from the fuel rail by extracting the relevant
metal clip and easing the injector out of the
rail. Remove the injector upper O-ring seals.
14 Check the electrical resistance of the
injector using a multimeter and compare it
with the Specifications. Note: If a faulty
injector is suspected, before condemning the
injector it is worth trying the effect of one of
the proprietary injector-cleaning treatments.
Refitting

15 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:

a) Renew the injector O-ring seals, and
smear them with a little petrofeum jelly
before assembling. Take care when fitting
the injectors to the fuel rail and do not
press them in further than required to fit
the retaining clip otherwise the O-ring
seal may be damaged.

b) Ensure that the injector retaining clips are
securely seated.

¢) On completion check the fuel rail and
injectors for fuel leaks.

Throttle valve actuator

16 The throttle valve actuator is an integral
part of the throttle body and cannot be
individually renewed.

Throttle potentiometer

17 The throttle potentiometer is incorporated
in the throttle valve actuator and cannot be
individually renewed.

Accelerator pedal potentiometer
18 The accelerator pedal potentiometer is an
integral part of the accelerator pedal
assembly and cannot be individually renewed.
Refer to Section 4 for accelerator pedal
removal and refitting procedures.

Intake air temperature/pressure
sensor

Removal
19 Disconnect the battery negative terminal

10.38 Disconnect the wiring connector
from the acceleration sensor

(refer to Disconnecting the battery in the
Reference Chapter).

20 Remove the air cleaner assembly as
described in Section 2.

21 Disconnect the wiring connector, then
undo the retaining bolt and remove the sensor
from the right-hand end of the inlet manifold
(see illustration).

Refitting
22 Refitting is a reversal of the removal
procedure.

Coolant temperature sensor
23 Refer to Chapter 3.

Lambda sensors
24 Refer to Chapter 4B,

Crankshaft TDC sensor

Removal

25 The crankshaft TDC sensor is located
adjacent to the front facing side of the
crankshaft pulley (see illustration 9.26).

26 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

27 Remove the timing belt upper and lower
covers as described in Chapter 2B.

28 Undo the bolt securing the sensor to the
oil pump casing and remove the sensor from
its location.

Refitting

29 Locate the sensor in position and secure
with the retaining bolt.

30 Engage the sensor wiring harness with the
upper and lower timing belt covers, then refit
the covers as described in Chapter 2B.

Knock sensor
31 Refer to Chapter 5B.

Camshaft position sensor

Removal

32 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

33 Remove the air cleaner assembly as
described in Section 2.

34 Disconnect the wiring connector from the

10.44 Rotate the locking catches and
disconnect the two wiring connectors from
the top of the ECU

camshaft position sensor located in the centre
of the cylinder head extension.

35 Undo the retaining bolt and withdraw the
sensor from its location.

Refitting

36 Refitting is a reversal of the removal
procedure.

Acceleration sensor

Removal

37 Disconnect the battery negative terminat
(refer to Disconnecting the battery in the
Reference Chapter).

38 Disconnect the wiring connector from the
acceleration sensor located adjacent to the
right-hand engine mounting (see illustration)
39 Undo the retaining bolt and remove the
sensor from its location.

Refitting

40 Refitting is a reversal of the removal
procedure.

Electronic control unit (ECU)

Removal

41 The electronic control unit is attached 1o
the top of the throttie body.

42 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

43 Remove the air cleaner assembly as
described in Section 2.

44 Rotate the wiring connector locking
catches and disconnect the two wiring
connectors from the top of the ECU (see
illustration).

45 Undo the four nuts securing the ECU ta
the throttle body, noting the location of tha
earth lead under the front lefi-hand nut. Lift
the unit up and off the throttle body.

Refitting

46 Refitting is a reversal of the removal
procedure,

Inertia safety switch
47 Refer to Section 9.

Vehicle speed sensor
48 Refer to Section 9.
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11.5 Camshaft position sensor (A) and
crankshaft TDC sensor (B) wiring
connectors - SOHC (8-valve) engines

11 Inlet manifold -
removal and refitting

Ve

Note: Refer to the warning given in Section 1
before proceeding.

SOHC (8-valve) engines

Removal

1 Disconnect the battery negative terminal
irefer to Disconnecting the battery in the
Heference Chapter).

2 Remove the air cleaner assembly as
described in Section 2.

3 Drain the cooling system as described in
Chapter 1.

4 Prise out the grommet and disconnect the
brake servo vacuum hose from the front of the
servo unit. Release the hose from the
retaining clip on the bulkhead.

5 Disconnect the wiring connectors from the
camshaft position sensor and crankshaft TDC
sensor (see illustration).

6 Disconnect the wiring connectors from the
Intake air temperature/pressure sensor, and
engine coolant temperature sensor (see
illustration).

7 Disconnect the wiring connector and fuel
vapour hose from the evaporative emission
control solenoid (see illustrations),

11.7b ... and fuel vapour hose from the
evaporative emission control solenoid -
SOHC (8-valve) engines

11.6 Intake air temperature/pressure
sensor wiring connector (arrowed) - SOHC
(8-valve) engines

8 Release the retaining clip and disconnect
the coolant hose from the rear of the
manifold.

9 Disconnect the crankcase ventilation
system hose from the right-hand side of the
manifold (see illustration).

10 Remove the throttle body assembly as
described in Section 9.

11 Remove the fuel rail and Injectors as
described in Section 9.

12 Release the clips and disconnect the fuel
injector wiring duct from the slots on the
camshaft cover. Move the wiring duct
and associated cables clear of the inlet
manifold.

13 Release the wiring harness from the clips
at the rear of the manifold.

14 Undo the manifold retaining nuts bolts,
and remove the manifold from the cylinder
head. Remove the sealing rings and obtain
new rings for refitting.

Refitting
15 Refitting is a reverse of the removal
procedure, noting the following points:

a) Ensure that the manifold and cylinder
head mating surfaces are clean and dry,
and fit new manifold sealing rings. Refit
the manifold and securely tighten its
retaining nuts,

b) Ensure all relevant hoses and wiring are

O
11.9 Disconnect the crankcase ventilation
system hose from the right-hand side of
the manifold - SOHC (8-valve) engines

>

11.7a Disconnect the wiring connector. ..

reconnected to their original positions and
are securely held (where necessary) by
the retaining clips.

c) Refit the fuel rail and injectors, and the
throttle body assembly with reference to
Section 9.

d) On completion, refill the cooling system
as described in Chapter 1.

DOHC (16-valve) engines

Removal

16 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

17 Remove the air cleaner assembly as
described in Section 2.

18 Drain the cooling system as described in
Chapter 1.

19 Depressurise the
described in Section 5.
20 Disconnect the fuel supply pipe at the
quick-release connector in the centre of the
fuel rail. Release the fuel supply pipe from the
retaining clips on the manifold and move it to
one side.

21 Disconnect the evaporative emission
control system fuel vapour hose at the quick-
release connector on the manifold right-hand
side (see illustration).

22 Release the clip and disconnect the

fuel system as

11.21 Disconnect the evaporative emission
control vapour hose at the quick-release
connector - DOHC (16-valve) engines
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11.22 Release the clip and disconnect the
vacuum hose from the rear of the manifold
- DOHC (16-valve) engines

11.25b ... and at the evaporative emission
control solenoid and fuel injector harness
(arrowed) - DOHC (16-valve) engines

-1 / el TN N
11.28 Release the clip and disconnect the
coolant hose from the rear of the manifold
- DOHC (16-valve) engines

11.31a Undo the eight retaining bolts
(arrowed). . .

= b
11.24 Open the clip and free the ECU
wiring harness from the throttle body -
DOHC (16-valve) engines

11.27 Disconnect the crankcase breather

hose from the pipe stub behind the throttle

body - DOHC (16-valve) engines

L = g e

11.29 Undo the bolt securing the inlet
manifold support bracket to the cylinder

head extension - DOHC (16-valve) engines

11.31b ... and remove the inlet manifold
from the cylinder head - DOHC (16-valve)
engines

-

11.25a Disconnect the wiring connectors
at the engine coolant temperature sensor
and throttle valve actuator (arrowed). ..

vacuum hose from the rear of the inlet
manifold (see illustration).

23 Rotate the wiring connector locking catches
and disconnect the two wiring connectors from
the top of the ECU. Undo the nut and release the
earth lead from the ECU front mounting stud.

24 Open the cable clip and free the ECU
wiring harness from the throttle body (see
illustration).

25 Disconnect the wiring connectors from
the engine coolant temperature sensor,
throttle valve actuator, evaporative emission
control solenoid and fuel injector harness (see
illustrations).

26 At the right-hand end of the manifold,
disconnect the wiring connector from the
intake air temperature/pressure sensor.

27 Disconnect the crankcase breather hose
from the pipe stub behind the throttle body
(see illustration).

28 Release the clip and disconnect the
coolant hose from the rear of the manifold
(see illustration).

29 Release the spark plug HT leads from the
manifold upper support bracket, then unde
the bolt securing the support bracket to the
cylinder head extension (see illustration).

30 Detach the engine wiring harness from the
two clips at the rear of the manifold.

31 Undo the eight retaining bolts and remove
the manifold from the cylinder head (see
illustrations).

32 Remove the sealing rings and obtain new
rings for refitting (see illustration).

11.32 Renew the inlet manifold sealing
rings prior to refitting - DOHC (16-valve)
engines

|
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Refitting is a reverse of the removal

poedure, noting the following points:

&l Ensure that the manifold and cylinder
head mating surfaces are clean and dry,
and fit new manifold sealing rings. Refit
the manifold and securely tighten its
retaining bolts.

& Ensure all relevant hoses and wiring are
reconnected to their original positions and
are securely held (where necessary) by
the retaining clips.

& On completion, refill the cooling system
as described in Chapter 1.

12 Exhaust manifold -

inlet - removal and refitting
thes &
from
g the oval
- 3 Disconnect the battery negative terminal
ECU ar to Disconnecting the battery in the
[see ence Chapter).
‘& Remove the air cleaner assembly as
rom sescribed in Section 2,
IsOr, @ Firmly apply the handbrake, then jack up
sion e front of the car and support it securely on
(see ke stands (see Jacking and vehicle support).
Undo the four bolts securing the heat shield
lold, % the exhaust manifold.
the & From under the car, undo the three nuts
wecuring the heat shield to the catalytic
¥W0se wonverter, then remove the heat shield from
sody e manifold (see illustration).
# Disconnect the wiring for the ‘upstream’
the and ‘downstream' lambda sensors at the
fold wonnectors on the transmission bellhousing
{see illustrations).
) the T Unscrew the nuts and disconnect the exhaust
indo system front pipe flange from the manifold
 the “ownpipe (see illustration). Recover the gasket.
& Undo the bolt securing the manifold
1 the wownpipe support bracket to the transmission.
# Undo the nuts securing the exhaust
ave manifold to the cylinder head, noting that the
see #ngine lifting bracket is also secured by the
Wo upper nuts at the timing belt end.
new Carefully withdraw the manifold off the
mounting studs and collect the gasket.
Refitting
0 Refitting is a reversal of the removal
procedure but use a new manifold gasket,
and new front pipe flange gasket. Tighten all
mounting and attachment nuts/bolts to the
apecified torque.
13 Exhaust system - general 5%
i information and component %
- renewal
General information
) 1 A one-piece exhaust system is fitted
e) comprising a front pipe, intermediate silencer

and rear silencer. The front pipe is connected

12.5 Exhaust manifold heat shield lower
retaining nuts (arrowed)

12.6b Downstream lambda sensor wiring
connector (arrowed)

to the exhaust manifold downpipe by means
of a flange joint, and contains a flexible
section to cater for engine movement. A
catalytic converter is fitted to all models, and
is an integral part of the exhaust manifold.

2 The system is suspended throughout its
entire length by rubber mountings.

3 The intermediate and rear silencers can be
individually renewed by cutting the original
system at a specified distance from the front
pipe flange joint. The new section is then
secured by a clamping sleeve which is
supplied as part of the new front or rear
section.

Component renewal

Exhaust manifold and catalytic
converter

4 Refer to Section 12.

Intermediate and rear silencers

5 Firmly apply the handbrake, then jack up
the front and rear of the car and support it
securely on axle stands (see Jacking and
vehicle support),

6 Using a tape measure, measure rearwards
from the flat surface of the front pipe-to-
manifold downpipe flange, and suitably mark
the system 1974.0 mm from the flange. This
will be the cutting point for renewal of the
intermediate or rear silencer.

7 Unscrew the nuts and disconnect the front
pipe flange from the manifold downpipe.
Recover the gasket,

8 Undo the bolts securing the front and rear
exhaust system mounting brackets to the

12.6a Upstream lambda sensor wiring
connector (arrowed)

12.7 Exhaust system front pipe flange
retaining nuts (arrowed)

underbody. Lower the system and suitably
support it.

9 Using a hacksaw, cut through the system at
the point previously marked, then remove the
front pipe and intermediate silencer or the
tallpipe and rear silencer, as applicable.

10 Remove any burrs from the remaining
section at the cutting point, then slide the
clamping sleeve into position. Locate the new
section in place in the clamping sleeve.

11 Refit the bolts securing the front and rear
mounting brackets to the underbody and
tighten them to the specified torque.

12 Reconnect the front pipe flange to the
manifold downpipe using a new gasket, and
tighten the nuts to the specified torque.

13 Align the two exhaust system sections so
that there is adequate clearance between the
system and vehicle underbody, then securely
tighten the clamping sleeve nut.

14 On completion, lower the car to the
ground.

Heat shields

15 Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.

16 The heat shields are secured to the
underbody by an assortment of nuts, bolts
and retaining clips. Remove the relevant
attachments and withdraw the heat shield(s)
from their location.

17 Refit the heat shield(s), and exhaust
systern mounting brackets, tightening the
bracket retaining bolts to the specified torque.
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Chapter 4 Part B:
Emission control systems
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1 General information

All models use unleaded petrol and are
controlled by engine management systems
that are ‘tuned’ to give the best compromise
between driveability, fuel consumption and
exhaust emission production. In addition, a
number of systems are fitted that help to
minimise other harmful emissions: a
crankcase emission-control system that
reduces the release of pollutants from the
crankcase, an evaporative loss emission
control system to reduce the release of
hydrocarbons from the fuel tank, and a
catalytic converter to reduce exhaust gas
poliutants.

Crankcase emission control

To reduce the emission of unburned
hydrocarbons from the crankcase into the

atmosphere, the engine is sealed and the
blow-by gases and oil vapour are drawn from
inside the crankcase, into the inlet tract to be

burned by the engine during normal
combustion.
Under conditions of high manifold

depression (idling, deceleration) the gases will
by sucked positively out of the crankcase,
Under conditions of low manifold depression
(acceleration, full-throttle running) the gases
are forced out of the crankcase by the
(relatively) higher crankcase pressure; if the
engine is worn, the raised crankcase pressure
(due to increased blow-by) will cause some of
the flow to return under all manifold
conditions.

Exhaust emission control

To minimise the amount of pollutants which
escape into the atmosphere, a catalytic
converter is fitted integrally into the exhaust
manifold. The fuel system is of the closed-
loop type, in which two lambda (or oxygen)

sensors in the exhaust system provide the
engine management system ECU with
constant feedback, enabling the ECU to
adjust the air/fuel mixture to optimise
combustion. One lambda sensor is fitted
‘upstream’ of the catalytic converter, and the
second sensor is fitted ‘downstream’ of the
converter. The ECU compares the voltage
signals from the two sensors to obtain the
optimum inlet air/fuel ratio.

The lambda sensors have a heating
element built-in that is controlled by the ECU
to quickly bring the sensor’s tip to its optimum
operating temperature. The sensor's tip Is
sensitive to oxygen and provides a voltage
signal to the ECU that varies according on the
amount of oxygen in the exhaust gas. If the
Inlet air/fuel mixture is too rich, the exhaust
gases are low in oxygen so the sensor sends
a low-voltage signal, the voltage rising as the
mixture weakens and the amount of oxygen
rises in the exhaust gases. Peak conversion
efficiency of all major pollutants occurs if the
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2.6a Disconnect the wiring connector. ..

inlet air/fuel mixture is maintained at the
chemically-correct ratio for the complete
combustion of petrol of 14.7 parts (by weight)
of air to 1 part of fuel (the stoichiometric ratio).
The sensor output voltage alters in a large
step at this point, the ECU using the signal
change as a reference point and correcting
the inlet air/fuel mixture accordingly by
altering the fuel injector pulse width,

Evaporative emission control

To minimise the escape of unburned
hydrocarbons into the atmosphere, an
evaporative loss emission control system is
fitted. The fuel tank filler cap is sealed and a
charcoal canister is mounted undemeath the
right-hand wheel arch to collect the petrol
vapours released from the fuel contained in
the fuel tank. It stores them until they can be
drawn from the canister (under the control of
the engine management system ECU) via the
evaporative emission control solenoid valve
into the inlet tract, where they are then burmed
by the engine during normal combustion.

To ensure that the engine runs correctly
when it is cold and/or idling and to protect the
catalytic converter from the effects of an over-
rich mixture, the solenoid valve is not opened
by the ECU until the engine has warmed-up,
and the engine is under load; the solenoid
valve is then modulated on and off to allow
the stored vapour to pass into the inlet tract,

2.6b ... and fuel vapour hose from the
control solenoid - SOHC (8-valve) engines

2 Emission control systems - %
component renewal §

Crankcase emission control

1 The crankcase emission control system
consists of a hose from the camshaft
cover/cylinder head extension to the air
cleaner (or inlet duct).

2 The system requires no attention other than
to check at regular intervals that the hose is
free of blockages and undamaged.

Evaporative emission control

3 The evaporative loss emission control
system consists of the control solenoid, the
activated charcoal filter canister and
connecting fuel vapour hoses.

Control solenoid renewal

SOHC (8-valve) engines

4 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

5 Remove the air cleaner assembly as
described in Chapter 4A,

6 Disconnect the wiring connector and fuel
vapour hose from the control solenocid (see
illustrations).

7 Extract the retaining spring clip, and

2.7b ... and remove the solenoid from the
inlet manifold - SOHC (8-valve) engines

2.11 Disconnect the wiring connector (A)
and fuel vapour hose (B) from the control
solenoid - DOHC (16-valve) engines

remove the solenoid from the inlet manifold
(see illustrations).
8 Refitting Is a reversal of removal.

DOHC (16-valve) engines

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

10 Remove the air cleaner assembly as
described in Chapter 4A.

11 Disconnect the wiring connector and fuel
vapour hose from the control solenoid (see
illustration),

12 Undo the two retaining screws and
remove the solenoid from the inlet manifold
(see illustration).

13 Refitting Is a reversal of removal.

Charcoal canister renewal

14 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

15 Working under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the charcoal canister.

16 From within the engine compartment,
disconnect the two fuel vapour hoses at their
quick-release fittings adjacent to the right-
hand suspension strut tower.

17 Working under the wheel arch, undo the
retaining nut and bolt, and remove the

- = .—'— —— #———v— =
2.12 Undo the two retaining screws
(arrowed) and remove the solenoid from the

inlet manifold - DOHC (16-valve) engines
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canister and vapour hoses from under the
car,
18 Refitting is a reversal of removal,

Exhaust emission control

Catalytic converter renewal

19 The catalytic converter is an integral part
of the exhaust manifold. Refer to Chapter 4A,
Section 12, for exhaust manifold removal and
refitting procedures.

Lambda sensors renewal

Note: The lambda sensors are delicate and
will not work if dropped or knocked, if their
power supply is disrupted, or if any cleaning
materials are used on them.

20 The two sensors are threaded into the
exhaust manifold — one 'upstream’' and one
‘downstream’ of the catalytic converter,

21 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

22 Remove the air cleaner assembly as
described in Chapter 4A.

23 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
24 Undo the four bolts securing the heat
shield to the exhaust manifold.

25 From under the car, undo the three nuts
securing the heat shield to the catalytic
converter, then remove the heat shield from
the manifold.

26 Disconnect the relevant sensor wiring
connector located on the transmission
bellhousing (see illustrations).

27 Unscrew the sensor, taking care to avoid
damaging the sensor probe as it is removed.
Note: As a flying lead remains connected to
the sensor after it has been disconnected, if
the correct spanner is not available, a slotted
socket will be required to remove the sensor.
28 Apply a little anti-seize grease to the
sensor threads - avoid contaminating the
probe tip.

29 Refit the sensor to the downpipe,

2.26a Upstream lambda sensor wiring
connector (arrowed)

tightening it to the specified torque.
Reconnect the wiring connector.,

30 Refit the heat shield and air cleaner
assembly, then reconnect the battery and
lower the car to the ground.

3 Catalytic converter - general
andprecau%ons

The catalytic converter is a reliable and
simple device which needs no maintenance in
itself, but there are some facts of which an
owner should be aware if the converter is to
function properly for its full service life.

a) DO NOT use leaded petrol or LRP in a car
equipped with a catalytic converter — the
lead will coat the precious metals,
reducing their converting efficiency and
will eventually destroy the converter.

b) Always keep the ignition and fuel systems
well-maintained in accordance with the
manufacturer's schedule.

c) If the engine develops a misfire, do not
drive the car at all (or at least as little as
possible) until the fault is cured.

d) DO NOT push- or tow-start the car - this
will soak the catalytic converter in

2.26b Downstream lambda sensor wiring
connector (arrowed)

unburned fuel, causing it to overheat
when the engine does start,

@) DO NOT switch off the ignition at high
angine speeds.

f) DO NOT use fuel or engine oil additives —
these may contain substances harmful to
the catalytic converter.

g) DO NOT continue to use the car if the
engine burns oil to the extent of leaving a
visible trail of blue smoke.

h) Remember that the catalytic converter
operates at very high temperatures. DO
NOT, therefore, park the car in dry
undergrowth, over long grass or piles of
dead leaves after a long run.

i) Remember that the catalytic converter is
FRAGILE - do not strike it with tools
during servicing work.

J) In some cases a sulphurous smell (like
that of rotten eggs) may be noticed from
the exhaust. This is common to many
catalytic converter-equipped cars and
once the car has covered a few
thousand miles the problem should
disappear.

k) The catalytic converter, used on a well-
maintained and well-driven car, should
last for between 50 000 and
100 000 miles — if the converter is no
longer effective it must be renewed.
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Chapter 5 Part A:
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1 General information and
precautions

General information

The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions,
these components are covered separately
from the body electrical devices such as the
lights, instruments, etc (which are covered in
Chapter 12). Information on the ignition
system is covered in Part B of this Chapter.

The electrical system is of 12 volt negative
earth type.

The battery fitted as original equipment is of
maintenance-free (sealed for life) type and is
charged by the alternator, which is belt-driven
from the crankshaft pulley. If a non-original
battery is fitted it may be of standard or low
maintenance type.

The starter motor is of the pre-engaged
type incorporating an integral solenoid. On
starting, the solenoid moves the drive pinion
into engagement with the flywheel ring gear
before the starter motor is energised. Once
the engine has started, a one-way clutch
prevents the motor armature being driven by
the engine until the pinion disengages from
the flywheel.

Precautions

Further details of the various systems are
given in the relevant Sections of this Chapter.
While some repair procedures are given, the
usual course of action is to renew the
component concerned. The owner whose
interest extends beyond mere component
renewal should obtain a copy of the Automotive
Electrical & Electronic Systems Manual,
available from the publishers of this manual.

It is necessary to take extra care when
working on the electrical system to avoid
damage to semi-conductor devices (diodes

and transistors), and to avoid the risk of
personal injury. In addition to the precautions
given in Safety first! at the beginning of this
manual, observe the following when working
on the system:

* Always remove rings, watches, etc before
working on the electrical system. Even with
the battery disconnected, capacitive
discharge could occur if a component's live
terminal is earthed through a metal object.
This could cause a shock or nasty burn.

* Do not reverse the battery connections.
Components such as the alternator, electronic
control units, or any other components having
semi-conductor circuitry could be irreparably
damaged.

+ |If the engine is being started using jump
leads and a slave battery, connect the
batteries positive-to-positive and negative-to-
negative (see Jump starting). This also applies
when connecting a battery charger but in this
case both of the battery terminals should first
be disconnected.
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* Never disconnect the battery terminals, the
alternator, any electrical wiring or any test
instruments when the engine is running.

= Do not allow the engine to turn the alternator
when the altemator is not connected.

* Never test for alternator output by flashing
the output lead to earth.

* Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circuit or continuity testing.

* Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

+ Before using electric-arc  welding
equipment on the car, disconnect the battery,
alternator and components such as the fuel
injection/ignition electronic control unit to
protect them from the risk of damage.

Several systems fitted to the vehicle require
battery power to be avallable at all times,
either to ensure their continued operation
(such as the clock) or to maintain control unit
memories or security codes which would be
wiped if the battery were to be disconnected.
To ensure that there are no unforeseen
consequences of this action, Refer to
Disconnecting the battery in the Reference
Chapter for further information,

Battery- §

Testing

Standard and low maintenance battery

1 If the vehicle covers a small annual mileage, it
is warthwhile checking the specific gravity of the
electrolyte every three months to determine the
state of charge of the battery. Use a hydrometer
to make the check and compare the results with
the following table. Note that the specific gravity
readings assume an electrolyte temperature of
15°C (60°F); for every 10°C (18°F) below 15°C
(60°F) subtract 0.007. For every 10°C (18°F)
above 15°C (60°F) add 0.007,
Ambient temperature

Above 25°C Below 25°C
Charged 1.210 to 1.230 1.270 to 1.280
70% charged 1.770to 1.190 1.230 to 1.250
Discharged 1.0501to0 1.070 1.110 to 1.130
2 If the battery condition is suspect, first
check the specific gravity of electrolyte in
each cell. A variation of 0.040 or more
between any cells indicates loss of electrolyte
or deterioration of the internal plates.
3 If the specific gravity variation is 0.040 or
more, the battery should be renewed. If the
cell variation |s satisfactory but the battery is
discharged, it should be charged as
described later in this Section.

Maintenance-free battery

4 In cases where a sealed for Ilife
maintenance-free battery Is fitted, topping-up
and testing of the electrolyte in each cell is not

possible. The condition of the battery can
therefore only be tested using a battery
condition indicator or a voltmeter.

5 Certain models may be fitted with a
maintenance-free battery with a built-in
charge condition indicator. The indicator is
located in the top of the battery casing, and
indicates the condition of the battery from its
colour. If the indicator shows green, then the
battery is in a good state of charge. If the
indicator turns darker, eventually to black,
then the battery requires charging, as
described later in this Section. If the indicator
shows clear/yellow, then the electrolyte level
in the battery is too low to allow further use,
and the battery should be renewed. Do not
attempt to charge, load or jump start a battery
when the indicator shows clear/yellow.

6 If testing the battery using a voltmeter,
connect the voltmeter across the battery and
compare the result with those given in the
Specifications under ‘charge condition’. The
test is only accurate if the battery has not
been subjected to any kind of charge for the
previous six hours. If this is not the case,
switch on the headlights for 30 seconds, then
wait four to five minutes before testing the
battery after switching off the headlights. All
other electrical circuits must be switched off,
so check that the doors and tailgate are fully
shut when making the test.

7 If the voltage reading is less than 12.2 volts,
then the battery is discharged, whilst a
reading of 12.2 to 12.4 volts Indicates a
partially discharged condition.

8 If the battery is to be charged, remove it
from the vehicle (Section 3) and charge it as
described later In this Section.

Charging

Note: The following Is intended as a guide
only. Always refer to the manufacturer's
recommendations (often printed on a label
attached to the battery) before charging a
battery.

Standard and low maintenance battery

9 Charge the battery at a rate of 3.5 to
4 amps and continue to charge the battery at
this rate until no further rise in specific gravity
is noted over a four hour period.

10 Alternatively, a trickle charger charging at
the rate of 1.5 amps can safely be used
overnight.

11 Specially rapid boost charges which are
claimed to restore the power of the battery in
1 to 2 hours are not recommended, as they
can cause serious damage to the battery
plates through overheating.

12 While charging the battery, note that the
temperature of the electrolyte should never
exceed 37.8°C (100°F).

Maintenance-free battery

13 This battery type takes considerably
longer to fully recharge than the standard
type, the time taken being dependent on the
extent of discharge, but it can take anything
up to three days.

14 A constant voltage type charger I8
required, to be set, when connected, to 13.9 ta
14.9 volts with a charger current below
25 amps. Using this method, the battery should
be usable within three hours, giving a voltage
reading of 12.5 volts, but this is for a partially
discharged battery and, as mentioned, full
charging can take considerably longer.

15 If the battery is to be charged from a fully
discharged state (condition reading less
than 12.2 volts), have it recharged by your
Fiat dealer or local automotive electrician, as
the charge rate is higher and constant
supervision during charging is necessary,

3 Battery and battery tray -
removal and refitting

Note: Refer to ‘Disconnecting the battery” In
the Reference Chapter before proceeding.

Baitery

Removal

1 Slacken the clamp bolt and disconnect the
clamp from the battery negative (earthi
terminal (see illustration).

2 Remove the insulation cover and
disconnect the positive terminal lead(s) in the
same way.

3 Undo the two retaining bolts and lift off the
battery retaining strap.

4 Lift the battery up and out of the tray and
remove it from the engine compariment.

Refitting

5 Refitting is a reversal of removal but make
sure that the positive terminal is connectead
first followed by the negative terminal.

Battery tray

Removal

6 With the battery removed, undo the thres
bolts securing the battery tray to the body
platform (see illustration).

7 Release the wiring harness from the clips
on the side of the battery tray, then lift the tray
from Its location.

Refitting
8 Refitting is a reversal of removal.

3.1 Battery negative terminal (A) and
positive terminal (B)
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Starting and charging systems 5A*3

3.6 Battery tray retaining bolts
{arrowed)

4 Charging system - testing %
N

Note: Refer to the warnings given in ‘Safety
first!’ and in Section 1 of this Chapter before
starting work.

1 If the ignition warning light fails to illuminate
when the Ignition is switched on, first check
the alternator wiring connections for security.
If satisfactory, check that the warning light
bulb has not blown, and that the bulbholder is
secure in its location in the instrument panel.
if the light still fails to illuminate, check the
continuity of the warning light feed wire from
the alternator to the bulbholder. If all is
satisfactory, the alternator is at fault and
should be renewed or taken to an auto-
electrician for testing and repair.

2 If the ignition warning light illuminates when
the engine is running, stop the engine and
check that the drivebelt is correctly tensioned
{see Chapter 1) and that the alternator
connections are secure. If all is so far
satisfactory, have the aiternator checked by
an auto-electrician,

3 If the alternator output is suspect even
though the warning light functions correctly,
the regulated voltage may be checked as
follows.

4 Connect a voltmeter across the battery
terminals and start the engine.

5 Increase the engine speed until the

5.5a Slacken the alternator lower pivot
bolt (arrowed). ..

5.4 Disconnect the cables (arrowed) from
the rear of the alternator

voltmeter reading remains steady; the reading
should be approximately 12 to 13 volts, and
no more than 14 volts.

6 Switch on as many electrical accessories
(eg, the headlights, heated rear window and
heater blower) as possible, and check that the
alternator maintains the regulated voltage at
around 13 to 14 volts.

7 If the regulated voltage is not as stated, the
fault may be due to worn brushes, weak brush
springs, a faulty voltage regulator, a faulty
diode, a severed phase winding or worn or
damaged slip-rings. The alternator should be
renewed or taken to an auto-electrician for
testing and repair.

5 Alternator - %
removal and refitting %
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

3 Working under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the alternator lower mounting bolt.

5.5b ...and upper adjustment bolts
(arrowed), then swivel the alternator
towards the engine to remove the drivebelt

Models without air conditioning

4 Undo the retaining nuts and disconnect the
cables from the rear of the alternator (see
illustration),

5 Slacken the alternator lower pivot bolt and
the upper adjustment bolts (see
illustrations). Swivel the alternator towards
the engine and slip the auxiliary drivebelt off
the alternator pulley.

6 Unscrew and remove the pivot and
adjustment boits and withdraw the alternator
from the engine.

Models with air conditioning

7 Working as described in Chapter 1, release
the auxiliary drivebelt automatic tensioner and
slip the drivebelt off the alternator pulley.

8 From under the car, undo the two nuts
securing the exhaust manifold downpipe to
the front pipe flange. Separate the front pipe
from the downpipe (see illustration),

9 Unscrew the bolt securing the rear engine
mounting assembly to the subframe.

10 Undo the retaining nuts and disconnect
the cables from the rear of the alternator,

11 Unscrew the alternator upper and lower
mounting bolts and withdraw the alternator
from the engine. Note that it will be necessary
to tip the engine forward slightly to gain
access to the upper mounting bolt.

Refitting
12 Refitting is a reversal of removal, bearing
in mind the following points:
a) Refer to Chapter 1 for details of
tensioning the auxiliary drivebelt.
b) On models with air conditioning, tighten
the exhaust front pipe flange nuts and
rear engine mounting bolt to the specified

torgue (see Chapters 4A and 28
respectively).
6 Alternator - %
testing and overhaul &

If the alternator is thought to be suspect, it
should be removed from the car and taken to
an auto-electrician for testing. Most auto-

5.8 On models with air conditioning, undo
the nuts (arrowed) and separate the exhaust
manifold downpipe from the front pipe
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electricians will be able to supply and fit new
parts at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange alternator.

\

Note: Refer to the precautions given in ‘Safety
first!" and in Section 1 of this Chapter before
starting work.

1 If the starter motor fails to operate when the
ignition key is turned to the appropriate
position, the following possible causes may
be to blame.

a) The battery is faulty.

b) The electrical connections between the
switch, solenoid, battery and starter
motor are somewhere failing to pass the
necessary current from the battery
through the starter to earth.

c) The solenoid is faulty.

d) The starter motor is mechanically or
electrically defective.

2 To check the battery, switch on the
headlights. If they dim after a few seconds,
this Indicates that the battery is discharged -
recharge (see Section 2) or renew the battery.
If the headlights glow brightly, operate the
ignition switch and observe the lights. If they
dim, then this indicates that current Is

7 Starting system -
testing

reaching the starter motor, therefore the fault

8.4 Unscrew and remove the starter motor
upper mounting bolt (arrowed)

8.6 Unscrew the nuts (arrowed) and
disconnect the wiring from the solenoid
terminal studs

must lie in the starter motor. If the lights
continue to glow brightly (and no clicking
sound can be heard from the starter motor
solenoid), this indicates that there is a fault in
the circuit or solenoid - see following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good
condition, then this indicates that either the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.

3 If a fault in the circuit is suspected,
disconnect the battery leads (including the
earth connection to the body), the
starter/solenoid wiring and the engine/
transmission earth strap. Thoroughly clean
the connections, and reconnect the leads and
wiring, then use a voltmeter or test lamp to
check that full battery voltage is available at
the battery positive lead connection to the
solenoid, and that the earth Is sound, Smear
petroleum jelly around the battery terminals to
prevent corrosion — corroded connections are
amongst the most frequent causes of
electrical system faults.

4 If the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the solenoid
blade terminal. Connect a voltmeter or test
lamp between the wire end and a good earth
(such as the battery negative terminal), and
check that the wire Is live when the ignition
switch is turned to the start position. If it is,
then the circuit is sound - if not, the circuit
wiring can be checked as described in
Chapter 12, Section 2.

8.7 Starter motor lower mounting bolt (A)
and, on certain models, the additional
bolt at (B)

5 The solenoid contacts can be checked by
connecting a voltmeter or test lamp across
the solenoid. When the ignition switch is
turned to the start position, there should be a
reading or lighted bulb, as applicable. If there
is no reading or lighted bulb, the solenoid is
faulty and should be renewed.

6 If the circuit and solenoid are proved
sound, the fault must lie in the starter motor.
In this event, it may be possible to have the
starter motor overhauled by a specialist, but
check on the cost of spares before
proceeding, as it may prove more economical
to obtain a new or exchange motor.

8 Starter motor -
removal and refitting

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
3 Remove the air cleaner assembly as
described in Chapter 4A.

4 Unscrew and remove the starter motor
upper mounting bolt located at the top of the
transmission bellhousing (see illustration).

§ From under the car, raise the plastic cover
over the starter solenoid wiring terminals (see
illustration).

6 Unscrew the two nuts and disconnect the
wiring from the solenoid terminal studs (see
illustration).

7 Unscrew the lower mounting bolt(s), then

withdraw the starter motor from the
transmission (see illustration).
Refitting

8 Refitting Is a reversal of removal.

9 Starter motor - %
testing and overhaul §

If the starter motor Is thought to be suspect,
it should be removed from the car and taken
to an auto-electrician for testing., Most auto-
electricians will be able to supply and fit new
parts at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange motor.

10 Ignition switch -
removal and refitting

The ignition switch is integral with the
steering column lock and can be removed as
described in Chapter 10.
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Chapter 5 Part B:
Ignition system
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1 General information

The ignition system is integrated with the
fuel injection system to form a combined
engine management system under the control
of one ECU (see Chapter 4A for further
information).

The Ignition side of the system is of the
static (distributorless) type, consisting only of

management ECU

0.52 to 0.62 ohms
6.83 to 7.83 k ohms

Nm

.................. 20

two twin-output ignition coils located on the
left-hand side of the cylinder head. Each
ignition coil supplies two cylinders (one coil
supplies cylinders 1 and 4, and the other
cylinders 2 and 83). Under the control of the
ECU, the ignition colls operate on the wasted
spark principle, le, each spark plug sparks
twice for every cycle of the engine, once on
the compression stroke and once on the
exhaust stroke. The spark voltage is greatest
in the cylinder which is under compression,
the other cylinder having a very weak spark
which has no effect on the exhaust gases. The

Static (distributorless) ignition system controlled by engine

1-3-4-2 (No 1 cylinder at timing belt end of engine)
See Chapter 1 Specifications
Controlled by engine management ECU

Ibf ft
15

ECU uses its inputs from the various sensors
to calculate the required ignition advance
setting and coil charging time depending on
engine temperature, load and speed.

A knock sensor is also incorporated into the
ignition system. Mounted onto the cylinder
block, the sensor detects the high-frequency
vibrations caused when the engine starts to
pre-ignite, or ‘pink’. Under these conditions,
the knock sensor sends an electrical signal to
the ECU which in turn retards the ignition
advance setting in small steps until the
'pinking’ ceases.
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2 Ignition system - testing

V(i

Waming: Due to the high voltages

produced by the electronic

ignition system, extreme care

must be taken when working on
the system with the ignition switched on.
Persons with surgically-implanted cardiac
pacemaker devices should keep well clear of
the ignition circuits, components and test
equipment.

1 If a fault appears in the engine management
(fuel injection/ignition) system first ensure that
the fault is not due to a poor electrical
connection or poor maintenance; ie, check
that the air cleaner filter element is clean, the
spark plugs are in good condition and
correctly gapped, that the engine breather
hoses are clear and undamaged, referring to
Chapter 1 for further information. On SOHC
(8-valve) engines, also check that the
accelerator cable is correctly adjusted as
described in Chapter 4A. If the engine is
running very roughly, check the compression
pressures and the valve clearances as
described in Chapters 1 and 2.

2 |f these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
suitably-equipped Fiat dealer for testing. A
diagnostic connector is incorporated in the
engine management wiring circuit into which
a special electronic diagnostic tester can be

”

3.2 Disconnect the ignition coil LT wiring
plug(s)

3.4a Unscrew the mounting bolts . . .

plugged. The tester will locate the fault quickly
and simply alleviating the need to test all the
system components individually which is a
time-consuming operation that carries a high
risk of damaging the ECU.

3 The only ignition system checks which can
be carried out by the home mechanic are
those described in Chapter 1, relating to the
spark plugs, and the ignition coil test
described in this Chapter. If necessary, the
system wiring and wiring connectors can be
checked as described in Chapter 12, ensuring
that the ECU wiring connectors have first
been disconnected,

3 Ignition HT coils - %
removal, testing and refitting =%
N

Note: On all engines, two ignition coils are used,
with each coil supplying two cylinders. On
SOHC (8-valve) engines, the coils can be
removed Individually, whereas on DOHC
(16-valve) engines the coils are combined to
form a single unit. The removal, testing and
refitting procedures are the same for both types.

Removal

1 Remove the air cleaner assembly as
described in Chapter 4A.

2 Disconnect the LT wiring plug(s) from the
top of the ignition coil (see illustration).

3 Identify the HT leads for position then
disconnect them from the coil HT terminals
(see illustration).

3.3 Identify the HT leads for position then
disconnect them from the coil terminals

3.4b ...and remove the relevant ignition
coil from the end of the cylinder head

4 Unscrew the mounting bolts and remove
the relevant ignition coil from the end of the
cylinder head (see illustrations).

Testing

5 Testing of the coil consists of using a
multimeter set to its resistance function, ta
check the primary and secondary windings for
continuity and resistance. Compare the results
obtained to those given in the Specifications at
the start of this Chapter. Note the resistance of
the coil windings varies slightly according to
the coil temperature and the figures in the
Specifications are values for the coil at 20°C.

6 Check that there is no continuity between
the HT lead terminals and the coll
body/mounting bracket.

7 Note that with the ignition switched on and the
engine stationary, voltage will only be supplied to
the ignition coils for approximately 2 seconds.
However, when the engine is being cranked or
running, voltage will be continually supplied.

8 If faulty, the coil should be renewed.

Refitting
9 Refitting is a reversal of the removal

procedure ensuring that the wiring and HT
leads are correctly reconnected.

4 Ignition timing - Q‘\;
checking and adjustment %

1 The ignition timing is constantly being
monitored and adjusted by the engine
management ECU, and nominal values cannot
be given. Therefore, it is not possible for the
home mechanic to check the ignition timing.

2 The only way in which the timing can be
checked is using special electronic test
equipment, connected to the engine
management system diagnostic connector
(refer to Chapter 4A for further information).

5 Knock sensor - %
removal and refitting %
BN

Removal

1 The knock sensor is screwed into the rear
face of the cylinder block, behind the
alternator rear mounting bracket.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
3 Trace the wiring back from the sensor to its
wiring connector, and disconnect it from the
main loom.

4 From under the car, disconnect the knock
sensor wiring connector.

5 Undo the sensor securing bolt and remove
the sensor from the cylinder black.

Refitting
6 Refitting is a reversal of the removal

procedure, ensuring that the sensor securing
bolt is tightened to the specified torque.
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Chapter 6
Clutch
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SOHC (B-valve)engines ..........coveiuus.
DOHC (16-valve)engines ..................

Torque wrench setting

Pressure plate retaining bolts ...............

1 General information

The clutch assembly consists of a friction
plate, a pressure plate, a release bearing and
release fork; all of these components are
contained in the large cast-aluminium alloy
bellhousing, sandwiched between the engine
and the transmission. The release mechanism
is hydraulic, utilising a master cylinder and
slave cylinder.

The friction plate is fitted between the
engine flywheel and the clutch pressure plate,
and is allowed to slide on the transmission
Input shaft splines.

The préssure plate assembly is bolted to
the engine flywheel. When the engine is
running, drive is transmitted from the
crankshaft, via the flywheel, to the friction

plate (these components being clamped
securely together by the pressure plate
assembly) and from the friction plate to the
transmission input shaft.

To interrupt the drive, the spring pressure
must be relaxed. This is done by means of the
clutch release bearing, fitted concentrically
around the transmission input shaft. The
bearing is pushed onto the pressure plate
assembly by means of the release fork
actuated- by the slave cylinder pushrod.

The clutch pedal is connected to the clutch
master cylinder by a short pushrod. The
master cylinder is mounted on the engine side
of the bulkhead in front of the driver and
receives its hydraulic fluid supply from the
brake master cylinder reservoir. Depressing
the clutch pedal moves the piston in the
master cylinder forwards, so forcing hydraulic
fluid through the clutch hydraulic pipe to the
slave cylinder. The piston in the slave cylinder
moves forward on the entry of the fluid and

Ibf ft
12

actuates the clutch release fork by means of a
short pushrod. The release fork pivots on its
mountings, and the other end of the fork then
presses the release bearing against the
pressure plate spring fingers. This causes the
springs to deform and releases the clamping
force on the pressure plate.

The clutch operating mechanism is seif-
adjusting, and no manual adjustment is
required.

2 Clutch hydraulic system -
bleeding %

Ny

Warning: Hydraulic fluid is
poisonous; thoroughly wash off
spills from bare skin without
delay. Seek immediate medical
advice if any fluid is swallowed or gets into
the eyes. Certain types of hydraulic fluid
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are inflammable and may ignite when
brought into contact with hot components;
when servicing any hydraulic system, it is
safest to assume that the fluid IS
inflammable, and to take precautions
against the risk of fire as though it were
petrol that was being handled. Hydraulic
fluid is an effective paint stripper and will
also attack many plastics. If spillage
occurs onto painted bodywork or fittings it
should be washed off immediately, using
copious quantities of fresh water. It is also
hygroscopic - it can absorb moisture from
the air, which then renders it useless. Old
fluid may have suffered contamination,
and should never be re-used. When
topping-up or renewing the fluid,

always use the recommended grade, and
ensure that it comes from a new sealed
container.

General information

1 Whenever the clutch hydraulic lines are
disconnected for service or repair, a certain
amount of air will enter the system. The
presence of air in any hydraulic system will
introduce a degree of elasticity, and in the
cluteh system this will translate into poor
pedal feel and reduced travel, leading to
inefficient gearchanges and even clutch
system failure. For this reason, after
reconnection of the hydraulic lines, the
system must be topped-up and bled to
remove any air bubbles.

2 The most effective way of bleeding the
clutch hydraulic system |s to use a pressure
brake bieeding kit. These are readily available
in motor accessories shops and are extremely
effective. The following procedure describes
bleeding the clutch system using such a kit.
The alternative method is to bleed the system
by depressing the clutch pedal — refer to the
brake hydraulic system bleeding procedures
contained in Chapter 9 for details of this
method.

3 Two different types of clutch slave cylinder
are used on Punto models and it is necessary
to identify the type fitted as the bleeding
procedure differs between types.

4 Remove the battery and battery tray as
described in Chapter 5A, then observe the
slave cylinder which is located on the top of
the transmission housing. Check whether the
cylinder incorporates a conventional bleed
nipple which can be unscrewed using a
spanner. If a bleed nipple cannot be seen
there will be a hydraulic fluid outlet stub in its
place. On this type of cylinder there is an
internal bleed valve which is opened by
partially releasing the hydraulic fluid supply
hose.

5 Having identified the type of slave cylinder
fitted, proceed as follows according to type.

Bleeding

6 Remove the protective cap from the slave
cylinder bleed nipple, or from the fluid outlet
stub. Connect a length of clear plastic hose

over the nipple or outiet and insert the other
end into a clean container, Pour hydraulic fluid
inta the container, such that the end of the
hose is covered.

7 Following the manufacturer’s instructions,
pour hydraulic fluid into the bleeding kit
vessel.

8 Unscrew the brake fluid reservoir filler cap,
then connect the bleeding kit fluid supply
hose to the reservolr.

9 Connect the pressure hose to a supply of
compressed air — a spare tyre Is a convenient
source.

Caution: Check that the pressure in the
tyre does not exceed the maximum supply
pressure quoted by the kit manufacturer,
let some air escape to reduce the
pressure, if necessary. Gently open the air
valve and allow the air and fluid pressures
to equalise. Check that there are no leaks
before proceeding.

10 Where a bleed nipple is fitted, slacken the
nipple approximately half a turn, If a bleed
nipple is not fitted, extract the retaining clip
securing the hydraulic fluid hose to the slave
cylinder, With the clip removed, carefully pull
the hose out of the slave cylinder by one click,
to open the internal bleed valve.

11 Allow the hydraulic fluid to flow from the
slave cylinder, through the plastic hose and
into the container. Maintain a steady flow until
the emerging fluid is free of air bubbles; keep
a watchful eye on the level of fluid In the
bleeding kit vessel and the brake fluid
reservoir ~ if it is allowed to drop too low, air
may be forced into the system, defeating the
object of the exercise, To refill the vessel, turn
off the compressed air supply, remove the lid
and pour in an appropriate quantity of fresh
fluid — do not re-use the fluid collected in the
receiving container. Repeat as necessary untll
the ejected fluid is bubble-free,

12 When clean hydraulic fluid, free from air
bubbles, emerges from the plastic hose,
tighten the slave cylinder bleed nipple, or
push in the hydraulic fluid hose and secure
with the retaining clip, as applicable.

13 Pump the clutch pedal several times to
assess its feel and travel. If firm, constant
pedal resistance is not felt throughout the
pedal stroke, it is probable that air is still
present in the system - repeat the bleeding
procedure until the pedal feel is restored.

14 Depressurise the bleeding kit and remove
the kit, plastic hose and recelving container
from the vehicle. Refit the protective cap to
the bleed nipple or outlet stub. Discard the
fluid expelled from the hydraulic system as it
will be contaminated with moisture, air and
dirt, making it unfit for further use.

15 Check the fluid level in the reservair. At
this point, the reservoir may be over-full; the
excess should be removed using a clean
pipette to reduce the level to the MAX mark.
16 Refit the battery and tray with reference to
Chapter 5A.

17 Finally, road test the vehicle and check
the operation of the clutch system whilst

changing up and down through the gears,
whilst pulling away from a standstill and from
a hill start.

3 Clutch master cylinder - %
removal and refitting
N

Note: Refer to the warning at the beginning of
Section 2 regarding the hazards of working
with hydraulic fluid.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Chapter 4A.

3 Working inside the vehicle, depress the
clutch pedal fully, then release the plastic
retainer securing the master cylinder pushrod
to the clutch pedal.

4 To minimise hydraulic fluid loss, remove the
brake master cylinder reservoir filler cap, then
tighten it down onto a piece of polythene to
obtain an airtight seal. Alternatively, fit a brake
hose clamp to the hose between the hydraulic
fluid reservoir and the clutch master cylinder.
5 Place absorbent rags beneath the master
cylinder and be prepared for hydraulic fluid
loss.

6 Disconnect the fluid supply hose at the
master cylinder, then extract the retaining clip
and disconnect the hydraulic pipe from the
cylinder outlet.

7 Unscrew the mounting bolts and withdraw
the master cylinder from the bulkhead.

8 It is not possible to obtain an overhaul kit
from Fiat, however some motor factors may
be able to supply one. Follow the instructions
with the repair kit if obtained.

Refitting

9 Refitting is the reverse of the removal
procedure, but bleed the clutch hydraulic
system as described in Section 2 on
completion.

4 Clutch slave cylinder - %
removal and refitting
BN

Note: Refer to the warning at the beginning of
Section 2 regarding the hazards of working
with hydraulic fiuid.

Removal

1 Remove the battery and battery tray as
described in Chapter 5A.

2 To minimise hydraulic fluid loss, remove the
brake master cylinder reservoir filler cap, then
tighten it down onto a piece of polythene to
obtain an airtight seal.

3 Place absorbent rags around the slave
cylinder, and be prepared for hydraulic fluid
loss.
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45 Clutch slave cylinder retaining bolts
(arrowed)

4 Extract the retaining clip and disconnect
e hydraulic hose from the slave cylinder.

& Unscrew the slave cylinder mounting bolts,
release the cylinder pushrod from the release
arm on the transmission, then remove the unit
from the engine compartment (see
Mlustration).

8 It is not possible to obtain an overhaul kit
from Fiat, however some motor factors may
be able to supply one. Follow the instructions
with the repair kit if obtained.

Refitting
7 Refitting is the reverse of the removal
procedure, but bleed the clutch hydraulic
system as described in Section 2 on
completion.

5 Clutch assembly - removal,
inspection and refitting

Warning: Dust created by clutch
wear and deposited on the
clutch components may contain
asbestos, which is a health
hazard. DO NOT blow it out with
compressed air, or inhale any of it. DO
NOT use petrol or petroleum-based
solvents to clean off the dust. Brake
system cleaner or methylated spirit should
be used to fiush the dust into a suitable
receptacle. After the clutch components
are wiped clean with rags, dispose of the
contaminated rags and cleaner in a sealed,
marked container.
Removal
1 Unless the complete engine/transmission is
to be removed from the car and separated for
major overhaul (see Chapter 2C), the clutch
can be reached by removing the transmission
as described in Chapter 7A.
2 Before disturbing the clutch, use chalk or a
marker pen to mark the relationship of the
pressure plate assembly to the flywheel.
3 Working in a diagonal sequence, slacken
the pressure plate bolts by half a turn at a time,
until spring pressure is released and the balts
can be unscrewed by hand (see illustration).
4 Prise the pressure plate assembly off its

5.3 Removing the clutch pressure plate
bolts

lacating dowels, and collect the friction plate,
noting which way round the friction plate is
fitted.

Inspection

Note: Due to the amount of work necessary to
remove and refit clutch components, it is
usually considered good practice to renew the
clutch friction plate, pressure plate assembly
and release bearing as a matched set, even If
only one of these /s actually worn enough to
require renewal. It is also worth considering
the renewal of the clutch components on a
preventative basis if the engine and/or
transmission have been removed for some
other reason.

5 When cleaning clutch components, read
first the warning at the beginning of this
Section; remove dust using a clean, dry cloth,
and working in a well-ventilated atmosphere.
Note: Although some friction materials may
no longer contain asbestos, it is safest to
assume that they DO, and to take precautions
accordingly.

6 Check the friction plate facings for signs of
wear, damage or oil contamination. If the
friction material Is cracked, burnt, scored or
damaged, or if it is contaminated with oil or
grease (shown by shiny black patches), the
friction plate must be renewed.

7 If the friction material is still serviceable,
check that the centre boss splines are
unworn, that the torsion springs are in good
condition and securely fastened, and that all
the rivets are tight. If any wear or damage is
found, the friction plate must be renewed.

8 If the friction material is fouled with oil, this
must be due to an oll leak from the crankshaft
left-hand oil seal, from the sump-to-cylinder
block joint, or from the transmission input
shaft. Renew the seal or repair the joint, as
appropriate, before installing the new friction
plate.

9 Check the pressure plate assembly for
obvious signs of wear or damage; shake it to
check for loose rivets or worn or damaged
fulcrum rings, and check that the drive straps
securing the pressure plate to the cover do
not show signs (such as a deep yellow or blue
discoloration) of overheating. If the diaphragm
spring is worn or damaged, or if its pressure is

5.16 Using a clutch friction plate
centralising tool

in any way suspect, the pressure plate
assembly should be renewed.

10 Examine the machined bearing surfaces
of the pressure plate and of the flywheel; they
should be clean, completely fiat, and free from
scratches or scoring. If either is discoloured
from excessive heat, or shows signs of
cracks, it should be renewed - although minor
damage of this nature can sometimes be
polished away using emery paper,

11 Check that the release bearing contact
surface rotates smoothly and easily, with no
sign of noise or roughness. Also check that
the surface itself is smooth and unworn, with
no signs of cracks, pitting or scoring. If there
is any doubt about its condition, the bearing
must be renewed.

Refitting

12 On reassembly, ensure that the bearing
surfaces of the flywheel and pressure plate
are completely clean, smooth, and free from
oll or grease. Use solvent to remove any
protective grease from new components.

13 Fit the friction plate so that its spring hub
assembly faces away from the flywheel; there
may also be a marking showing which way
round the plate is to be refitted.

14 Refit the pressure plate assembly,
aligning the marks made on dismantling (if the
original pressure plate is re-used), and
locating the pressure plate on its locating
dowels. Fit the pressure plate bolts, but
tighten them only finger-tight, so that the
friction plate can still be moved.

16 The friction plate must now be
centralised, so that when the transmission Is
refitted, its input shaft will pass through the
splines at the centre of the friction plate.

16 Centralisation can be achieved by passing
a screwdriver or other long bar through the
friction plate and into the hole in the
crankshaft; the friction plate can then be
moved around until it is centred on the
crankshaft hole. Alternatively, a clutch-
aligning tool can be used to eliminate the
guesswork; these can be obtained from most
accessory shops (see illustration). A home-
made aligning tool can be fabricated from a
length of metal rod or wooden dowel which
fits closely inside the crankshaft hole, and has
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insulating tape wound around it to match the
diameter of the friction plate splined hole.

17 When the friction plate is centralised,
tighten the pressure plate bolts evenly and in
a diagonal sequence to the specified torque
setting.

18 Apply a thin smear of molybdenum
disulphide grease to the splines of the friction
plate and the transmission input shaft, and
also to the release bearing bore and release
fork shaft.

19 Refit the transmission as described in
Chapter 7A.

6 Clutch release mechanism -
removal, inspection and
refitting

Vi

Removal

1 Unless the complete engine/transmission is
to be removed from the car and separated for
major overhaul (see Chapter 2C), the clutch
release mechanism can be reached by
removing the transmission as described in
Chapter 7A.

2 Unhook the release bearing from the fork
and slide it off the guide tube.

3 Using circlip pliers extract the circlip from
the top of the release fork shaft.

4 Note the position of the arm then slide it off
the splines.

5 Using a small drift, tap out the upper
release shaft bush from the transmission
casing (see illustration).

6 Lift the release shaft from the lower bush
then remove it from inside the transmission
casing.

7 Extract the lower bush from the casing.

Inspection

8 Check the release mechanism, renewing
any worn or damaged parts. Carefully check
all bearing surfaces and points of contact.

9 When checking the release bearing itself,
note that it is often considered worthwhile to
renew it as a matter of course. Check that the
contact surface rotates smoothly and easily,
with no sign of roughness, and that the
surface itself is smooth and unworn, with no
signs of cracks, pitting or scoring. If there is
any doubt about its condition, the bearing
must be renewed.

Refitting

10 Apply a smear of molybdenum disulphide
grease to the shaft pivot bushes and the
contact surfaces of the release fork.

6.5 Clutch release shaft (1) and upper
shaft bush (2)

11 Tap the lower bush into the casing and
refit the release fork and shaft.

12 Slide the upper bush down the shaft and
tap it into the casing making sure that the
ridge engages with the cut-out, then slide the
arm on the splines the carrect way round.

13 Refit the circlip in the shaft groove.

14 Slide the release bearing onto the guide
tube and engage it with the fork.

15 Refit the transmission as described in
Chapter 7A.
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Chapter 7 Part A:
Manual transmission

Contents
Gearchange lever assembly - removal and refitting .. ........... 4 Manual transmission oil - drainingand refiling ................
Gearchange selector cables ~ removal and refitting .. . . ......... 3 Manual transmission oil levelcheck ................ See Chapter 1
e T e T W PR e SRR e o (B 1 Manual transmission overhaul — general information ............
Manual transmission - removal and refitting .................. 5 Reversing light switch — testing, removal and refitting ........... 6
Degrees of difficulty
Easy, suitable for }é Fairly easy, suitable ‘; Fairly difficult, 2, | Difficult, suitable for Q Very difficut, ‘i
novice with little {‘3&4 for beginner with ‘?i\‘“ suitable for competent & | experienced DIY A | suitable for expert DIY AQ
experience é some experience & DIY mechanic & mechanic & or professional &
Specifications
General
A A e R R L DR Y o T e A R Gy T S R A b T Transversely-mounted, front wheel drive layout with integral transaxle
differential/final drive. 5 or 6 forward speeds, 1 reverse speed
B IR O s e tiTore ol e s e i 9 R T S Tud el o6 i Wi a/8le's Alatavece pvleials C.514.5.10 (5-speed) or C.514.6.10 (6-speed)
Lubrication
el e B e e e e e Refer to Lubricants and fiuids
) R oS 2 (Y PrA S P B PR O e S N 1.65 litres
Torque wrench settings Nm Ibf ft
Engine/transmission attachmentbolts . ..............ociiiietnn 80 59
Engine/transmission mountings:
Left-hand mounting bracket-to-transmission bolts .............. 50 37
Left hand mounting-to-bodybolts .............c.covivuiiiennn 25 18
Rear mounting-to-subframe bolt ....... ... ... .. i i 120 89
Rear mounting-to-transmission bolt/nut . . . . ...........o0iiann 80 59
Gear lever housing retaining bolts:
DR OIS 1, e rsive 5 o s ikl e iy s a o e STaSe (10w m 7 4 v 90 0e 25 18
RN BRSNS bt s e R e e e e s e 30 22
Transmission oil drain and filler/level plugs .........coviveirieirnn 25 18
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2.2 Transmission oil drain plug location (arrowed)

1 General information

The transmission is contained in a cast-
aluminium alloy casing bolted to the engine's
left-hand end, and consists of the gearbox
and final drive differential.

Drive is transmitted from the crankshaft via
the clutch to the input shaft, which has a
splined extension to accept the clutch friction
plate and rotates in roller bearings at its right-
hand end and ball-bearings at its left-hand
end (on 6G-speed versions the left-hand
extension rotates in a roller bearing). From the
input shaft, drive is transmitted to the output
shaft which rotates in roller bearings at its
right-hand end and ball-bearings at its left-
hand end (on 6-speed versions the left-hand
extension rotates in ball-bearings). From the
output shaft, the drive is transmitted to the
differential crownwheel which rotates with the
differential case and gears in taper roller
bearings, thus driving the sun gears and
driveshafts. The rotation of the differential
gears on their shaft allows the inner
roadwheel to rotate at a slower speed than
the outer roadwheel when the car is
cornering.

The input and output shafts are arranged
side-by-side, parallel to the crankshaft and
driveshafts, so that their gear pinion teeth are
in constant mesh. In the neutral position, the
relevant input shaft and output shaft gear
pinions rotate freely, so that drive cannot be
transmitted to the output shaft and
crownwheel.

Gear selection is via a floor-mounted lever
and twin selector cable mechanism. The
selector cables cause the appropriate selector
fork to move its respective synchro-sleeve
along the shaft, to lock the gear to the
synchro-hub. Since the synchro-hubs are

EEJ‘

N

3.2 Disconnect the selector cable end fittings (arrowed) from the

transmission selector levers

splined to the input and output shafts, this
locks the gear to the shaft so that drive can be
transmitted. To ensure that gearchanging can
be made quickly and quietly, a synchromesh
system is fitted to all forward gears.

2 Manual transmission oil - %
draining and refilling o
E3

1 Park the vehicle on a level surface, if
possible over an inspection pit or on a ramp
as the filler/level and drain plugs are accessed
from under the engine compartment. If
necessary jack up the vehicle and support
on axle stands (see Jacking and vehicle
support).

2 Wipe clean the area around the filler/level
and drain plugs, which are on the front and
bottom of the transmission (see illustration).
3 Using an Allen key, unscrew the filler/level
plug and clean it.

4 Position a suitable container beneath the
transmission, then use the Allen key to
unscrew the drain plug. Allow the oil to
completely drain.

5 Wipe clean the drain plug then refit and
tighten it to the specified torgue.

6 Fill the transmission with the correct grade
and quantity of oil, referring to Chapter 1
when checking the level. Refit and tighten the
filler/level plug.

7 Where applicable lower the vehicle to the
ground.

3 Gearchange selector cables %
- removal and refitting &

W

Removal
1 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the
Reference Chapter).

2 Disconnect the selector cable end fittings
from their attachments at the transmission
selector levers (see illustration).

3 Extract the retaining clip securing each
selector cable to the transmission support
bracket, then withdraw both cables from the
bracket (see illustration).

4 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
5 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.

6 Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it

7 Where an exhaust system front heat shield
Is fitted, undo the retaining bolts and remove
the heat shield.

8 Undo the bolts and remove the cover from

3.3 Extract the retaining clips (arrowed)
securing the selector cables to the
transmission support bracket
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base of the gear lever housing (see
Wustration),

' Disconnect the selector cable end fittings
%om their attachments at the gear lever
Hnkage.

%0 Extract the two retaining clips securing
ihe selector cables to the front of the gear
sever housing. Withdraw the two cables from
e housing.

11 Release the selector cables from the
“Support clip above the front subframe, then
remove the cables from under the car (see
Mlustration).

Refitting

12 Refitting is a reversal of removal, bearing
» mind the following points:

&) Reconnect the exhaust system flange
Jjoint using a new gasket and tighten the
mounting nuts to the specified torque
(see Chapter 4A).

b} On completion, check that all gears can
be selected without stiffness or binding. If
necessary, adjust the position of the cable
end fitting at the transmission end to
improve gear selection quality.

-4 Gearchange lever assembly &
- —removal and refitting i

Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

2 From Inside the car, release the gear lever
gaiter from the centre console and slide the
gaiter up the lever.

3 Undo the retaining bolt(s) at the front of the
gear lever housing.

4 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
§ Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.

6 Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.

7 Where an exhaust system front heat shield
is fitted, undo the retaining bolts and remove
the heat shield.

8 Undo the bolts and remove the cover from
the base of the gear lever housing.

9 Disconnect the selector cable end fittings
from their attachments at the gear lever
linkage.

10 Extract the two retaining clips securing
the selector cables to the front of the gear
lever housing. Withdraw the two cables from
the housing and position them to one side.

11 Undo the bolts securing the gear lever
housing to the underbody and remove the
housing from under the car.

3.8 Undo the bolts and remove the cover

(arrowed) from the base of the gear lever
housing

Refitting

12 Refitting is a reversal of removal, bearing
in mind the following points:

a) Tighten the gear lever housing retaining
bolts to the specified torque.

b) Reconnect the exhaust system flange
Joint using a new gasket and tighten the
mounting nuts to the specified torque
(see Chapter 4A).

5 Manual
removal and r

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Remove both front wheels, then remove the
left-hand wheel arch liner main and centre
panels.,

3 Remove the air cleaner assembly as
described in Chapter 4A.

4 Remove the battery, battery tray and starter
motor as described in Chapter 5A.

5 Disconnect the gearchange selector cable
end fittings from the transmission |ever ball-
studs. Undo the three bolts securing the
selector cable support bracket to the
transmission and move the bracket and
cables to one side,

6 Unbolt the clutch slave cylinder from the
top of the transmission then fit a cable-tie
around it to prevent the piston from being
ejected. Position the cylinder to one side.

7 Disconnect the wiring connector from the
reversing light switch on the front of the
transmission, then unscrew the nut and
disconnect the transmission earth lead from
the top of the unit.

DOHC (16-valve) engine models

8 Remove the exhaust manifold as described
in Chapter 4A.
9 Undo the bolts securing the engine

3.11 Release the selector cables from the
support clip (arrowed) above the front
subframe

management ECU mounting bracket to the
throttle body and move the ECU to one side.

All models

10 Undo the bolts and remove the support
brace linking the transmission to the cylinder
block.

11 Unbolt and remove the cover plate from
the base of the transmission bellhousing.

12 Disconnect the wiring from the vehicle
speed sensor located on the top of the
transmission differential housing.

13 Unscrew the nuts retaining the track rod
ends on the swivel hubs and use a balljoint
separator tool to disconnect them.

14 Unscrew the two bolts securing the right-
hand swivel hub assembly to the front
suspension strut, then move the hub
assembly outwards.

16 Remove the retaining clip securing the
right-hand driveshaft inner CV joint gaiter to
the joint body. Pull the driveshaft and spider
out of the joint body and move the driveshaft
clear of the engine/transmission. Suitably
cover the joint body and the driveshaft spider
to prevent the escape of grease.

16 Undo the two bolts securing the left-hand
brake caliper mounting bracket to the swivel
hub. Slide the caliper and mounting bracket
off the brake disc and suitably support it clear
of the work area.

17 On models equipped with ABS, undo the
retaining bolt securing the left-hand wheal
speed sensor to the swivel hub. Withdraw the
sensor from the swivel hub and position it
clear of the work area.

18 Unscrew the two bolts securing the left-
hand swivel hub assembly to the front
suspension strut, and separate the hub
assembly from the strut.

19 Slacken and remove the nut and clamp
bolt then lift the left-hand swivel hub off the
suspension lower arm balljoint.

20 Remove the retaining clip securing the
left-hand driveshaft inner CV joint gaiter to the
joint body. Pull the driveshaft and spider out
of the joint body and remove the driveshaft
and swivel hub assembly from the car.
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Suitably cover the joint body and the
driveshaft spider to prevent the escape of
grease.
21 Working beneath the car, unscrew the
bolts and nuts securing the rear engine
mounting to the subframe and transmission,
and withdraw the mounting.
22 Support the weight of the engine using a
hoist attached to home-made brackets
secured to suitable positions at the left-hand
end of the engine.
23 Support the weight of the transmission on
a trolley jack then unscrew the engine-to-
transmission retaining bolts. Move aside all
wiring and support brackets secured by the
retaining bolts.
24 Unscrew the bolts securing the left-hand
engine/transmission mounting to the body
then unscrew the bolts from the transmission
and remove the mounting.
25 Check that all pipes, hoses and wiring are
moved clear then carefully pull the
transmission away from the engine. Lower the
trolley jack and remove the transmission from
under the car.
Warning: Support the
transmission to ensure that it
remains steady on the jack
head. Keep the transmission
level until the input shaft is fully withdrawn
from the clutch friction piate.

Refitting

26 Refitting is a reversal of the removal
procedure, bearing in mind the following
points.

a) Apply a smear of high-melting-point
grease to the clutch friction plate splines;
lake care to avoid contaminating the
friction surfaces.

b) Tighten all bolts to the specified torque,
referring to the Chapters indicated for
components not covered in this Chapter.

c) Use new clips to secure the driveshaft
gaiters to their respective joint bodies.

6 Reversing light switch -
testing, removal and refitting

Vi

Testing

1 The reversing light circuit is controlled by a
plunger-type switch screwed into the front of
the transmission casing (see illustration). If a
fault develops, first ensure that the circuit fuse
has not blown.

2 To test the switch, disconnect the wiring
connector, and use a multimeter (set to the
resistance function) or a battery-and-bulb test
circuit to check that there is continuity
between the switch terminals only when
reverse gear is selected, If this is not the case,
and there are no obvious breaks or other
damage to the wires, the switch is faulty, and
must be renewed.

Removal

3 Working in the engine compartment,
disconnect the wiring connector, then
unscrew the switch from the transmission
casing.

Refitting

4 Refit and securely tighten the switch, then
reconnect the wiring.

7 Manual transmission
overhaul - general information

Overhauling a manual transmission is a
difficult and involved job for the DIY home
mechanic. In addition to dismantling and
reassembling many small parts, clearances
must be precisely measured and, if necessary,
changed by selecting shims and spacers.
Internal transmission components are also
often difficult to obtain, and in many instances,

6.1 Reversing light switch location
(arrowed)

extremely expensive. Because of this, if the
transmission develops a fault or becomes
noisy, the best course of action is to have the
unit overhauled by a specialist repairer, or to
obtain an exchange reconditioned unit,

Nevertheless, it is not impossible for the
more experienced mechanic to overhaul the
transmission, provided the special tools are
available, and the job is done in a deliberate
step-by-step manner, so that nothing is
overlooked.

The tools necessary for an overhaul include
internal and external circlip pliers, bearing
pullers, a slide hammer, a set of pin punches.
a dial test indicator, and possibly a hydraulie
press. In addition, a large, sturdy workbench
and a vice will be required.

During dismantling of the transmission,
make careful notes of how each component s
fitted, to make reassembly easier and more
accurate.

Before dismantling the transmission, it wil
help if you have some idea what area is
malfunctioning. Certain problems can be
closely related to specific areas in the
transmission, which can make component
examination and replacement easier. Refer to
the Fault finding in the Reference Chapter for
more information.
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Chapter 7 Part

B:
Automatic transmission
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Automatic transmission - overhaul ...........
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............. 7  Automatic transmission fluid level check ........See Weekly checks
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Gear selector lever assembly — removal and refitting .. .......... 3
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novice with little g\% for beginner with 2% | suitable for competent &0 | experienced DIY N | suitable for expert DIY g

Specifications

General
R e A R e A A A N S Lt Ot SO ULD (g h
Torque wrench settings Nm
Engine/transmission attachmentbolts . .......... .o iiiiiaan 80
Engine/transmission mountings:
Left-hand mounting bracket-to-transmissionbolts .............. 50
Left hand mounting-to-body bolts .......c.coiiiiiiinuiiannnn 25
Rear mounting-to-subframe bolt . .............c.cciiiiiiain. 120
Rear mounting-to-transmissionbolt/nut . . . ... ... .oiiii i 80
Gear selector lever housing retainingbolts . ..................... 25
Torgue converter retaining bolts:
T e DR PR R L e v (NP e /e - e S T 25
T R e e S e S S e o R S s e S 32

The automatic transmission is of the ECVT
(Electronic Continuously Variable
Transmission) type, which can also be
operated manually with six-speed or seven-
speed sequential gear selection. The main
components of the transmission are a torque

converter, a variable-ratio coupling, an
epicyclic geartrain, hydraulically-operated
clutches, a final drive/differential unit, and the
associated control mechanisms.

The variable-ratio coupling consists of two
pulleys and a flexible metal drivebelt. When
the transmission is in automatic mode, the
effective diameter of the two pulleys is
automatically varied to provide different
transmission ratios between them. During
normal driving, the transmission automatically

59

selects the appropriate ratio, according to
engine and vehicle speed, that provides the
best compromise between economy and
performance. An economy function is also
available which enables the transmission to
select ratios that provide greater fuel
economy with a slight loss of performance.
When the transmission is in manual mode, the
epicyclic geartrain provides six or seven fixed
ratios (according to model) which can be
selected sequentially by the driver.
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2.3a Extract the selector cable end ﬁﬂmg retaining

clip (arrowed) . .

Driver control of the transmission is by a
floor-mounted selector lever, and an economy
(E) button. The control positions in automatic
mode are as follows;

P (Parking) The transmission is
mechanically locked internally.
Reverse gear is engaged.

The transmission is in neutral.
Normal driving position.
Transmission ratio is varied
automatically to suit prevailing
speed and load. With the
economy function selected, the
transmission ratios will sacrifice
performance to improve
economy.

Prevents the transmission
moving into high ratios.
Provides maximum acceleration
and maximum engine braking.

With the transmission in manual mode, the
selector lever is used to manually shift up or
down sequentially through the six, or seven,

R (Reverse)
N (Neutral)
D (Drive)

L (Low)

fixed ratios provided by the epicyclic
geartrain.
The transmission is electronically-

controlled by means of an electronic control
unit (ECU) located in the passenger’s footwell,
The transmission ECU receives signals from
various sensors and is able to communicate
with the engine management system ECU.

24 Undo the nut (arrowed} and withdraw
the selector cable from the support
bracket

i P
inhibitor/reversing light switch lever

From the inputs received, the ECU is able to
calculate vehicle speed and load and alter the
transmission ratio accordingly.

Due to the complexity of the automatic
transmission, any repair or overhaul work
must be left to a Fiat dealer with the
necessary special equipment for fault
diagnosis and repair. The contents of the
following Sections are therefore confined to
supplying general information, and any
service information and instructions that can
be used by the owner,

2 Gear selector cable -
removal and refitting

V /i

Removal

1 Remove the air cleaner assembly as
described in Chapter 4A.

2 Remove the battery and battery tray as
described in Chapter 5A.

3 Extract the retaining clip and release the
selector cable end fitting from the starter
inhibitor/reversing light switch lever (see
illustrations).

4 Undo the nut securing the selector outer
cable to the transmission support bracket and
withdraw the cable from the bracket (see
illustration).

5 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
6 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.

7 Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.

8 Undo the retaining bolts and remove the
exhaust system front heat shield.

9 Undo the bolts and remove the cover from
the base of the selector lever housing.

10 Disconnect the selector cable end fitting
from the base of the selector lever.

11 Extract the retaining clip securing the

and release the end fitting from the starter

selector cable to the front of the selector lever
housing. Withdraw the cable from the housing
and remove it from under the car.
Refitting

12 Reconnect the cable end fitting to the
selector lever and secure the outer cable to
the lever housing. Refit the cover to the base
of the housing.

13 Feed the cable up over the transmission
and secure the outer cable to the transmission
support bracket.

14 Refit the heat shield and exhaust system,
using a new gasket at the front pipe flange
joint. Tighten the exhaust system fastenings
to the specified torque settings as given in
Chapter 4A.

15 Move the gear selector lever to the P
(Park) position and rotate the starter
inhibitor/reversing light switch lever fully
clockwise to the end of its travel.

16 The cable end fitting should now be
aligned with the peg on the switch lever and
the end fitting should slide directly over the
peg without binding. If this is not the case.
slacken the end fitting locknut and rotate the
end fitting as necessary. Tighten the locknut
when the end fitting is correctly positioned.

17 Locate the cable end fitting over the
starter inhibitor/reversing light switch lever
and secure with the retaining clip.

18 Refit the battery tray and battery as
described in Chapter 5A, then lower the car ta
the ground.

3 Gear selector lever assembly
—removal and refitting

V(i

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Using a small screwdriver, carefully prise
the selector lever knob locking collar
downward to disengage the internal grooves
on the collar from the external lugs on the
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3.2a Carefully prise the selector lever
knob locking collar downward to
disengage it from the knob . ..

¥nob base. Slide the knob off the selector
lever, then remove the locking collar (see
Mlustrations).

3 Release the selector lever cover from the
gentre console and lift the cover up and off
e selector lever (see illustration).

4 Release the wiring harness from the
selector lever housing and disconnect the
wiring connector (see illustration).

S Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
® Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
gownpipe. Recover the gasket.

¥ Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.

8 Undo the retaining bolts and remove the
exhaust system front heat shield.

$ Undo the bolts and remove the cover from
the base of the selector lever housing.

10 Disconnect the selector cable end fitting
from the base of the selector lever.

11 Extract the retaining clip and withdraw the
selector cable from the housing.

12 Undo the bolts securing the selector lever
nousing to the underbody and remove the
nousing from under the car.

Refitting

13 Refitting is a reversal of removal, bearing
in mind the following points:

e Y A .
4.2 Prise out the protective caps, then
unbolt and remove the ECU cover

3.2b ... slide the knob off the selector
lever...

3.3 Release the selector lever cover from
the console and lift the cover off the
selector lever

a) Tighten the gear selector lever housing
retaining bolts to the specified torque.

b) Reconnect the exhaust system flange
joint using a new gasket and tighten the
mounting nuts to the specified torque
(see Chapter 4A).

4 Electronic control unit -
removal and refitting

0

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Working in the passenger’s footwell, prise

4.3 Undo the mounting bolts and remove
the ECU mounting bracket (arrowed)

3.2c ... then remove the locking collar

3.4 Release the wiring harness from the
housing and disconnect the wiring
connector

out the protective caps, undo the three bolts
and lift off the ECU cover (see illustration).

3 Undo the mounting bolts securing the ECU
mounting bracket to the floor, noting the
location of the earth lead (see illustration).

4 Lift up the mounting bracket, disconnect
the ECU wiring connectors and remove the
assembly from the car.

5 Undo the four nuts securing the ECU to the
mounting bracket and remove the ECU.

Refitting
6 Refitting is a reversal of removal.

5 Automatic transmission fluid 3
cooler/heat exchanger -
removal and refitting '

Removal

1 Remove the radiator as described in
Chapter 3.

2 Remove the clips and disconnect the
transmission fluid cooler/heat exchanger hoses
at their connections on the transmission.

3 Lift the fluid cooler/heat exchanger from its
location and remove it from the car,

Refitting

4 Referring to the procedures described in
Chapter 3, refit the radiator, together with the
fluid cooler/heat exchanger. Reconnect the
hoses to the transmission and secure with
new clips.
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6 Automatic transmission

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Remove both front wheels, then remove the
left-hand wheel arch liner main and centre
panels.

3 Remove the air cleaner assembly as
described in Chapter 4A.

4 Remove the battery, battery tray and starter
motor as described in Chapter 5A.

5 Drain the automatic transmission fluid as
described in Chapter 1,

6 Disconnect the main wiring harness
connector at the top of the transmission, then
unscrew the bolt and disconnect the
transmission earth lead at the front of the unit.
7 Extract the retaining clip and release the
selector cable end fitting from the starter
inhibitor/reversing light switch. Undo the two
bolts securing the selector cable support
bracket to the transmission and move the
bracket and cable to one side.

8 Remove the clips and disconnect the
transmission fluid cooler hoses at their
transmission connections.

9 Remove the exhaust manifold as described
in Chapter 4A.

10 Undo the bolts securing the engine
management ECU mounting bracket to the
throttle body and move the ECU to one side.
11 Undo the bolts and remove the support
brace linking the transmission to the cylinder
block.

12 Unbolt and remove the cover plate from
the base of the transmission bellhousing.

13 Disconnect the wiring from the vehicle
speed sensor located on the top of the
transmission differential housing.

14 Unscrew the nuts retaining the track rod
ends on the swivel hubs and use a balljoint
separator tool to disconnect them.

15 Unscrew the two bolts securing the right-
hand swivel hub assembly to the front
suspension strut, then move the hub
assembly outwards.

16 Remove the retaining clip securing the
right-hand driveshaft inner CV joint gaiter to
the joint body. Pull the driveshaft and spider
out of the joint body and move the driveshaft
clear of the engine/transmission. Suitably
cover the joint body and the driveshaft spider
to prevent the escape of grease.

17 Undo the two bolts securing the left-hand
brake caliper mounting bracket to the swivel
hub. Slide the caliper and mounting bracket
off the brake disc and suitably support it clear
of the work area.

18 On models equipped with ABS, undo the
retaining bolt securing the left-hand wheel
speed sensor to the swivel hub. Withdraw the
sensor from the swivel hub and position it
clear of the work area.

19 Unscrew the two bolts securing the left-
hand swivel hub assembly to the front
suspension strut, and separate the hub
assembly from the strut.

20 Slacken and remove the nut and clamp
bolt then lift the left-hand swivel hub off the
suspension lower arm balljoint.

21 Remove the retaining clip securing the
left-hand driveshaft inner CV joint gaiter to the
joint body. Pull the driveshaft and spider out
of the joint body and remove the driveshaft
and swivel hub assembly from the car.
Suitably cover the joint body and the
driveshaft spider to prevent the escape of
grease.

22 Using a socket on the crankshaft sprocket
centre bolt, turn the crankshaft in the normal
direction of rotation until one of the four
torque converter retaining bolts is accessible
through the opening at the base of the
transmission bellhousing (see illustration).
Undo the first retaining bolt, then turn the
crankshaft as necessary and undo the
remaining three bolts as they become
accessible,

23 Unscrew the bolts and nuts securing the
rear engine mounting to the subframe and
transmission, and withdraw the mounting.

24 Support the weight of the engine using a
hoist attached to home-made brackets
secured to suitable positions at the left-hand
end of the engine.

25 Support the weight of the transmission on
a trolley jack then unscrew the engine-to-
transmission retaining bolts. Note the correct
fitted positions of each bolt (and the relevant
brackets) to aid refitting. Move aside all wiring
and support brackets secured by the retaining
bolts.

26 Unscrew the bolts securing the left-hand
engine/transmission mounting to the body
then unscrew the bolts from the transmission
and remove the mounting.

27 Make sure that the torque converter is
pushed fully onto the transmission shaft, then
carefully withdraw the transmission from the
engine. If they are loose, remove the locating
dowels from the engine or transmission.

28 Lower the trolley jack and remove the
transmission from under the car.

6.22 Torque converter retaining bolt
(arrowed) accessible through the
bellhousing opening

Warning: Keep the transmission
well supported to ensure that it
remains steady on the jack
head.
29 With the transmission removed, secure
the torque converter in position by bolting a
length of metal bar to one of the bellhousing
flange holes.

Refitting

30 Refitting is a reversal of the removal
procedure, bearing in mind the following
points.

a) Tighten all bolts to the specified torque,
referring to the Chapters indicated for
components not covered in this Chapter.

b) Tighten the torque converter retaining
bolts to the Stage 1 torque setting, then
turn the crankshaft through one complete
revolution and tighten the bolts to the
Stage 2 torque setting.

c) Use new clips to secure the driveshaft
gaiters to their respective joint bodies.

d) Refill the transmission with the specified
type and quantity of fluid as described in

Chapter 1.

7 Automatic transmission -
overhaul

In the event of a fault occurring on the
transmission, it is first necessary to determine
whether it is of an electrical, mechanical or
hydraulic nature, and to do this special test
equipment is required. It is therefore essential
to have the work carried out by a Fiat dealer if
a transmission fault is suspected.

Do not remove the transmission from the car
for possible repair before professional faull
diagnosis has been carried out, since most tests
require the transmission to be in the vehicle.

£
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Specifications

Torque wrench settings

e P R G e R
LT R S L e
Suspension strut-to-swivel hub bolts .. ... ....
Track rod end-to-swivel hubnut ............
*Use a new nut.

1 General information

Power is transmitted from the differential to
e roadwheels by the driveshafts, via inner
#nd outer constant velocity (CV) joints.

The outer ball-and-cage type CV joints
#llow smooth transmission of drive to the
wheels at all steering and suspension angles.

velocity joints

Drive is transmitted by means of a number of
radially static steel balls that run in grooves
between the two halves of the joint.

The inner CV joints are of the tripod type.
Drive is transmitted across the joint by means
of three rollers, mounted on the driveshaft in a
tripod arrangement, that are radially static but
are free to slide in the grooved joint body.

The joints are protected by rubber gaiters,
and are packed with grease to provide
permanent lubrication. If wear is detected in
the joint, it can be detached from the

Unequal-length, solid steel shafts, splined to inner and outer constant

Fiat specification grease (Tutela MRM 2) or equivalent

Ibf ft

driveshaft and renewed. Normally, the CV
joints do not require additional lubrication,
unless they have been overhauled or the
rubber gaiters have been damaged, allowing
the grease to become contaminated. Refer to
Chapter 1 for guidance in checking the
condition of the driveshaft gaiters.

Both driveshafts are splined at their outer
ends, to accept the wheel hubs, and
are threaded so that the hubs can be
fastened to the driveshafts by means of a
staked nut.
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2 Driveshafts -
removal and refitting

V dia

Note: A balljoint separator tool will be
required for this operation. A new driveshaft
retaining nut and inner CV joint gaiter retaining
clip will be required for refitting.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate roadwheel(s).
2 Using a hammer and chisel or similar tool,
tap up the staking securing the driveshaft
retaining nut in position (see illustration).
3 The front wheel hub must be held stationary
in order to loosen the driveshaft nut. Ideally,
the hub should be held by a suitable tool
bolted into place using two of the roadwheel
bolts (see Tool Tip). Alternatively, have an
assistant firmly apply the foot brake to prevent
the hub from rotating. Using a socket and
extension bar, slacken and remove the
driveshaft retaining nut.
Warning: The nut is extremely
tight. Discard the nut - a new
one must be used on refitting.
4 Release the brake caliper hydraulic hose
{and, where applicable, the ABS wheel speed
sensor cable) from the brackets at the base of
the suspension strut.

2.7a Pull the swivel hub outwards at the
top...

2.8 Remove the gaiter retaining clip, then
pull the driveshaft and tripod out of the
inner joint body

2.2 Tap up the staking securing the
driveshaft retaining nut in position

5 Unscrew the nut securing the track rod end
to the swivel hub. Release the track rod end
tapered shank using a balljoint separator tool.
6 Unscrew the two nuts and remove the bolts
securing the top of the swivel hub to the base
of the suspension strut.

7 Pull the swivel hub outwards at the top and
withdraw the driveshaft outer constant
velocity joint from the hub assembly (see
illustrations). If necessary, the joint can be
tapped out of the hub using a soft-faced
mallet. Support the end of the driveshaft - do
not allow the end of the driveshaft to hang
down as this will strain the joint components
and gaiters.

8 Remove the rubber gaiter retaining clip from
the inner GV joint, then pull the driveshaft and
tripod out of the joint body (see illustration).

2.7b ... and withdraw the driveshaft outer
constant velocity joint from the hub
assembly

2.19 Secure the driveshaft retaining nut by
tapping the staking into the two grooves in
the CV joint

A tool to hold the front hub stationary
whilst the driveshaft nut is slackened
can be fabricated from two lengths of
steel strip (one long, one shori) and a
nut and bolt; the nut and bolt forming
the pivot of a forked tool.

9 Remove the driveshaft from under the
vehicle. Cover the open CV joint body
remaining on the transmission to prevent the
ingress of dirt; use a plastic bag secured with
elastic bands.

10 Loosely refit one of the strut lowss
mounting bolts to support the swivel hus
while the driveshaft is removed.

Refitting

11 After removing the temporarily-fitted bol
from the strut mounting, pivot the swivel hus
away from the car and engage the outer CV
joint into the hub.

12 Screw on the new driveshaft retaining nut
but do not tighten it at this stage.

13 Support the driveshaft with one hand ang
push the swivel hub back towards the car.

14 Re-engage the tripod at the inner end of
the driveshaft with the CV joint body on the
transmission. Slide the gaiter into positios
over the joint and briefly lift the lip of the gaites
to expel any air trapped inside. Ensure that
the gaiter is seated squarely over the joint
body.

15 Refit the suspension strut-to-swivel hus
bolts and tighten them to the specified torque
16 Engage the track rod end with the swive
hub, refit the retaining nut and tighten the nus
to the specified torgue.

17 Refit the brake caliper hydraulic hose
(and, where applicable, the ABS wheel spees
sensor cable) to the bracket on the base of
the suspension strut.

18 Locate a new retaining clip over the
rubber gaiter on the inner CV joint. Ensure that
the clip is seated squarely on the gaiter thes
secure the clip in place by compressing the
raised portion.

19 Using the method employed on remova

to prevent rotation of the hub, tighten the
driveshaft retaining nut to the specified
torque. Secure the nut by tapping the staking
into the two grooves in the end of the CV joint
using a hammer and chisel (see illustration).
20 Refit the roadwheel and lower the car te
the ground.
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3.2 Release the rubber gaiter retaining

g elips by cutting them off with side-cutters
of

-

o 3 Driveshaftoverhauland 3
E ~ rubber gaiter renewal

R
Juter joint

1 Remove the driveshaft as described in
Section 2.

! Release the rubber gaiter retaining clips by
gutting them off with a pair of side-cutters
pe illustration). Remove the clips and slide
e gaiter down the driveshaft away from the
LV joint.

3 Using a mallet, sharply strike the edge of
the outer joint to drive it off the end of the
driveshaft (see illustrations). The joint is

3.3a Sharply strike the edge of the outer
CV joint to release it from the internal
circlip ...

7 Move the inner splined driving member from
side-to-side, to expose each ball in turn at the
top of its track. Examine the balls for cracks,
flat spots, or signs of surface pitting.

8 Inspect the ball tracks on the inner and
outer members. If the tracks have widened,
the balls will no longer be a tight fit. At the
same time, check the ball cage windows for
wear or cracking between the windows.

9 If any of the constant velocity joint
components are found to be worn or
damaged, it will be necessary to renew the
complete joint assembly as the internal parts
are not available separately. If the joint Is in
satisfactory condition, obtain a new gaiter,
circlip, retaining clips, and the correct type of

) Nt retained on the driveshaft by an internal
eirclip, and striking the joint in this manner
| and farces the circlip into its groove, so allowing
- ™e joint to slide off.
d of 4 Remove the circlip from the groove in the
 the driveshaft splines, and discard it (see
ition lustration). A new circlip must be fitted on
Aiter reassembly.
that 5 Slide the old gaiter off the end of the
olnt driveshatft.
8 With the constant velocity joint removed
hub from the driveshaft, thoroughly clean the joint ,
JuE. using paraffin, or a suitable solvent, and dry it BB I .
nvel thoroughly. Carry out a visual inspection of 3.4 Remove the circlip from the groove in
st the joint, the driveshaft splines
ose
eec
b of
the
hat
han
the
val
the
ed
g
.Tt 3.11b ... followed by the gaiter. .. 3.11c ... and the large securing clip
to

3.3b ... then withdraw the outer joint from
the driveshaft

grease. These components are all available
individually from Fiat dealers, but may be
supplied as a complete repair kit from other
sources.

10 Commence reassembly by fitting a new
joint retaining circlip to the groove in the end
of the shaft.

11 Slide the smaller gaiter securing clip onto
the driveshaft, followed by the gaiter and the
large securing clip (see illustrations).

12 Pack the CV joint with the specified
grease, then twist the joint to ensure that all
the recesses are filled (see illustration).

13 Fit the CV joint to the driveshaft, and
engage it with the shaft splines. Use a mallet
to tap the joint onto the shaft until the circlip

3.11a Slide the smaller gaiter securing clip
onto the driveshaft. ..

3.12 Pack the joint with the specified
grease, then twist the joint to ensure all
recesses are filled
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3.13a Engage the CV joint with the
driveshaft splines.. ..

engages correctly behind the joint cage (see
illustrations).

14 Fill the gaiter with any remaining grease
then slide the large end of the gaiter into
position over the joint, ensuring that it is
seated squarely over the joint body.

15 Locate the large securing clip over the
gaiter and secure the clip in place by
compressing the raised portion (see
illustration).

16 Check that the smaller end of the gaiter is
located in the driveshaft groove then, using a
small screwdriver, lift the lip of the gaiter to
expel any air trapped inside (see illustration).
17 Slide the smaller securing clip over the
gaiter, and secure it as described previously
(see illustration).

18 Refit the driveshaft as described in
Section 2,

Inner joint

19 Remove the driveshaft as described in
Section 2.

20 Release the gaiter smaller clip by cutting it
off with a pair of side-cutters (see
illustration).

21 Wipe off the excess grease from the
tripod and the end of the driveshaft.

22 Using circlip pliers, remove the circlip
securing the tripod to the end of the driveshaft
(see illustration). Discard the circlip - a new
one should be used on refitting.

23 Withdraw the tripod and the gaiter from
the end of the driveshaft.

24 Thoroughly clean the tripod and rollers,
and the end of the driveshaft using paraffin, or
a sulitable solvent, and dry thoroughly. Carry
out a visual inspection of the joint and renew
any components as necessary. If the joint Is in
satisfactory condition, obtain a new gaiter,
circlip, retaining clips, and the correct type of
grease. These components are all available
individually from Fiat dealers, but may be

'3.13b ... then tap the joint onto the shaft
until the circlip engages

supplied as a complete repair kit from other
sources,

25 Commence reassembly by sliding the
smaller gaiter securing clip onto the

driveshaft, followed by the gaiter.

26 Check that the gaiter is located in the
driveshaft groove, then fit the securing
clip over the gaiter and secure the clip in

| . o

3.15 Locate the large securing clip over
the gaiter and secure the clip by
compressing the raised portion

place by compressing the raised portion
27 Refit the tripod and fit a new circlip &
secure the tripod to the driveshaft.

28 Pack the specified grease around
tripod rollers and into the joint body, filling the
gaiter with any remaining grease.

29 Refit the driveshaft as described
Section 2.

3.16 Lift the lip of the gaiter to expel any
air trapped inside

3.17 Slide the smaller clip over the gaiter,
and secure it by compressing the raised
portion

A

3.20 Release the smaller clip on the inner
joint gaiter by cutting it off with side-
cutters

3.22 Using circlip pliers, remove the circlip
securing the tripod to the end of the
driveshaft
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Specifications
Front disc brakes
B et e 3 Ry ! O e e NN Bl | et e Disc with single-piston sliding calipers
Disc diameter:
SOHC (8-valve) engine models » . .o vveeivereiriesannrisrannans 240.0 mm
DOHC (16-valve)enginemodels . .. i..ovviiiiiniininieaians 257.0 mm
Disc thickness (new):
SOHC (8-valve)engine models . . .....uvuerenrirannaanennnsss 10.8to 11.1 mm
DOHC (16-valve) engine models . . . ..o ovvrrnnncersanananaanss 11.8to 12.1 mm
Minimum disc thickness (wear limit):
BSOHC (B-valve) enging MOUBIS ..., 4 sisssie xsees smrnasseyssessn 9.2 mm
DOHC (16-valve)enginemodels . . ... ..ivnuuciiiiiiiinaneinas 10.2 mm
IRRENENT) CHECAENOUES. . & e o ol i s s = hr e o B e 0.15 mm
Brake pad friction material minimum thickness ................ ... 1.5 mm
Rear drum brakes
Orum innerdiameter (New) . .......vcvviveivreianis SRS 180.0 to 180.2 mm
Maximum drum diameter (wear lImit) . ........ccvvviiiianeniases 181.3 mm
Minimum brake shoe lining thickness . ..........civeiiaaianasss 2.0mm
Torque wrench settings Nm Ibf ft
LRI R el M ey T . o e i 6 4
Brake disc locatingstuds .............. i a A AT e e 12 9
TR S T e B T T el A g e Sy 1 12 9
Brake pipeand hoseunions . .......c.coviiiinninsinanssrannnas 14 10
Rt calipier SUde DI BOME .00 o500 a1 siderers: omia o s s Aimiais wimioyae: o 27 20
Front caliper mounting bracket-to-swivel hubbolts . ............... 53 39
Rear wheel cylinder mountingbolts . .......covvviienanninrnanaas 10 7
BRI HRGTDORS o vl n s vinposrosmss slusa i bincs, o ey s w6 85 63
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The braking system is of the vacuum servo-
assisted, dual-circuit hydraulic type. The
arrangement of the hydraulic system Is such
that each circuit operates one front and one
rear brake from a tandem master cylinder.
Under normal circumstances, both circuits
operate in unison. However, in the event of
hydraulic failure in one circuit, full braking
force will still be available at two diagonally-
opposite wheels.

All models covered in this manual are fitted
with front disc brakes and rear drum brakes.
An Anti-lock Braking System (ABS) is fitted as
standard to certain models and is offered as
an option on all other models (refer to Section
17 for further information on ABS operation).

The front disc brakes are actuated by
single-piston sliding type calipers, which
ensure that equal pressure is applied to each
brake pad.

The rear drum brakes incorporate leading
and trailing shoes, which are actuated by twin-
piston wheel cylinders. A self-adjust
mechanism Is incorporated, to automatically
compensate for brake shoe wear. As the brake
shoe linings wear, the footbrake operation
automatically operates the adjuster mechanism
to reduce the lining-to-drum clearance.

The mechanical handbrake linkage
operates the brake shoes via a lever attached
to the trailing brake shoe.

On models without ABS, load-sensitive
proportioning valves operate on the rear brake
hydraulic circuits, to prevent the possibility of
the rear wheels locking before the front
wheels under heavy braking. On models
equipped with ABS, the hydraulic pressure
applied to the rear brakes is regulated by the
ABS hydraulic modulator under all braking
conditions. On these models, the load-
sensitive proportioning valves are not used.
Note: When servicing any part of the system,
work carefully and methodically; also observe
serupulous cleanliness when overhauling any
part of the hydraulic system. Always renew
components (in axle sets, where applicable) if
in doubt about their condition, and use only
genuine Fiat replacement parts, or at least
those of known good quality. Note the
warmnings given in 'Safety first!” and at relevant
points in this Chapter concerning the dangers
of asbestos dust and hydraulic fluid.

Warning: Hydraulic fluid is

poisonous; wash off

immediately and thoroughly in
the case of skin contact, and seek
immediate medical advice if any fluid is

swallowed, or gets into the eyes. Certain
types of hydraulic fluid are inflammable,
and may ignite when allowed into contact
with hot components. When servicing any
hydraulic system, it is safest to assume
that the fluid IS inflammable, and to take
precautions against the risk of fire as
though it is petrol that is being handled.
Hydraulic fluid is also an effective paint
stripper, and will attack plastics; if any is
spilt, it should be washed off immediately,
using copious quantities of fresh water.
Finally, it is hygroscopic (it absorbs
moisture from the air) - old fiuid may be
contaminated and unfit for further use.
When topping-up or renewing the fluid,
always use the recommended type, and
ensure that it comes from a freshly-
opened sealed container.

Models without ABS

General

1 The correct operation of any hydraulic
system is only possible after removing all air
from the components and circuit; and this Is
achieved by bleeding the system.

2 During the bleeding procedure, add only
clean, unused hydraulic fluid of the
recommended type; never re-use fluid that
has already been bled from the system.
Ensure that sufficient fluld is available before
starting work.

3 If there is any possibility of incorrect fluid
being already in the system, the brake
components and circuit must be flushed
completely with uncontaminated, correct
fluid, and new seals should be fitted
throughout the system.

4 If hydraulic fluid has been lost from the
system, or air has entered because of a leak,
ensure that the fault is cured before
proceeding further.

5 Park the car on level ground, switch off the
engine and select first or reverse gear (or P),
then chock the wheels and release the
handbrake.

6 Check that all pipes and hoses are secure,
unions tight and bleed screws closed.
Remove the dust caps (where applicable), and
clean any dirt from around the bleed screws.
7 Unscrew the master cylinder reservoir cap,
and top the master cylinder reservoir up fo the
MAX level line; refit the cap loosely.
Remember to maintain the fluid level at least
above the MIN level line throughout the
procedure, otherwise there is a risk of further
air entering the system,

8 There are a number of one-man, do-it-
yourself brake bleeding kits currently available
from motor accessory shops. It is
recommended that one of these kits is used
whenever possible, as they greatly simplify
the bleeding operation, and also reduce the
risk of expelled air and fluid being drawn back
into the system. If such a kit is not available,
the basic (two-man) method must be used,
which is described in detail below.

9 If a kit is to be used, prepare the vehicle 5
described previously, and follow the k& :
manufacturer's instructions, as the proceduss -
may vary slightly according to the type bel

used; generally, they are as outlined below i .
the relevant sub-section. .
10 Whichever method is used, the sams

sequence must be followed (paragraphs 11

and 12) to ensure the removal of all air fro ~
the system,

Bleeding sequence

11 If the system has been only partia g
disconnected, and suitable precautions wess e
taken to minimise fluid loss, it should &
necessary to bleed only that part of
system (ie, the primary or secondary circuit).
12 If the complete system is to be bled,
it should be done working in the following
sequence; -
a) Left-hand rear wheel.

b) Right-hand front wheel.
¢) Right-hand rear wheel.
d) Left-hand front wheel.

Basic (two-man) bleeding method

13 Collect a clean glass jar, a suitable lengt®
of plastic or rubber tubing which Is a tight &
over the bleed screw, and a ring spanner to
the screw. The help of an assistant will alsa b
required.
14 Remove the dust cap from the first scre
in the sequence If not already done. Fit
suitable spanner and tube to the screw, placs
the other end of the tube In the jar, and pour &
sufficient fluid to cover the end of the tube:
15 Ensure that the master cylinder reserves
fluid level is maintained at least above the M|
level line throughout the procedure.
16 Have the assistant fully depress the brak
pedal several times to build-up pressure, thes
maintain it on the final downstroke.
17 While pedal pressure is maintaineg
unscrew the bleed screw (approximately o
turn) and allow the compressed fluid and air
flow into the jar. The assistant should mainta
pedal pressure, following the pedal down i
the floor if necessary, and should not release
the pedal until instructed to do so. When he
flow stops, tighten the bleed screw agam
have the assistant release the pedal slowly
and recheck the reservoir fluid level.
18 Repeat the steps given in paragraphs 18
and 17 until the fluid emerging from the bless
screw is free from air bubbles. If the mastes
cylinder has been drained and refilled, and
is being bled from the first screw in
sequence, allow approximately five secone
between cycles for the master cylindes
passages to refill.
19 When no more air bubbles appear, tightas
the bleed screw securely, remove the tubs
and spanner, and refit the dust cap (whe
applicable). Do not overtighten the bleas
screw,
20 Repeat the procedure on the remaining
screws in the sequence, until all air &
removed from the system, and the brak
pedal feels firm again.
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geding using a one-way valve kit

As their name implies, these kits consist
%f a length of tubing with a one-way valve
#ted to prevent expelled air and fluid being
“@rawn back into the system; some kits include
translucent container, which can be
‘positioned so that the air bubbles can be
more easily seen flowing from the end of the
22 The kit is connected to the bleed screw,
~which is then opened. The user returns to the
gr's seat, depresses the brake pedal with
smooth, steady stroke, and slowly releases
W, this is repeated until the expelled fluid is
“wiear of air bubbles,

28 Note that these kits simplify work so
wuch that it is easy to forget the master
eylinder reservoir fluid level; ensure that this is
maintained at least above the MIN level line at
all times.

Bleeding using a pressure-
bleeding kit
‘24 These kits are usually operated by the
seservoir of pressurised air contained in the
apare tyre. However, note that it will probably
Be necessary to reduce the pressure to a
dlower level than normal; refer to the
wistructions supplied with the kit.
#5 By connecting a pressurised, fluid-filled
eontainer to the master cylinder reservoir,
bieeding can be carried out simply by opening
gach screw in turn (in the specified sequence),
and allowing the fluid to flow out until no more
air bubbles can be sean in the expelled fluid.
26 This method has the advantage that the
farge reservoir of fluid provides an additional
safeguard against air being drawn into the
systemn during bleeding.
27 Pressure-bleeding is particularly effective
when bleeding 'difficult’ systems, or when
bleeding the complete system at the time of
routine fluid renewal,

All methods

28 When bleeding is complete, and firm
pedal feel is restored, wash off any spilt fluid,
tighten the bleed screws securely, and refit
their dust caps (where applicable).

20 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary.

30 Discard any hydraulic fluid that has been
bled from the system; it will not be fit for re-
use.

31 Check the feel of the brake pedal. If it
feels at all spongy, air must still be present in
the system, and further bleeding is required.
Failure to bleed satisfactorily after a

reasonable repetition of the bleeding
procedure may be due to worn master
oylinder seals.

Models with ABS

Warning: On models equipped
with ABS, ensure that the
ignition is switched off before
starting the bleeding procedure,

A

to avoid any possibility of voltage being
applied to the hydraulic modulator before
the bleeding procedure is completed.
Ideally, the battery should be
disconnected. If voltage is applied to the
modulator before the procedure
is complete, this will effectively drain the
hydraulic fluid in the modulator, rendering
the unit unserviceable. Do not, therefore,
attempt to ‘run’ the modulator in order to
bleed the brakes.
32 A pressure-bleeding kit must be used for
bleeding the hydraulic system on ABS models
— see paragraphs 24 to 27.
33 Following the sequence given in
paragraph 12, bleed each brake in turn until
clean fluid, free of air bubbles, is seen to
emerge. Pause between bleeding each brake
to ensure that the fluid level in the reservoir is
above the MIN level.
34 When bleeding is complete, and firm
pedal feel Is restored, wash off any spilt fluid,
tighten the bleed screws, and refit their dust
caps.
35 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary.
36 Discard any fluid that has been bled from
the system; it will not be fit for re-use.
37 Check the feel of the brake pedal. If it
feels at all spongy, alr must still be present in
the systemn, and further bleeding is required.
Warning: Do not operate the
vehicle if you are in doubt about
the effectiveness of the braking
system. If considerable air was
present in the system prior to bleeding, it
is possible for some of this air to remain
trapped in the hydraulic modulator. If the
pedal continues to feel spongy after
repeated bleedings, or if any of the brake
system warning lights remain on, have the
vehicle towed to a Fiat dealer to be
bled with the use of Fiat diagnostic

equipment.

3 Hydraulic pipes and hoses — %
Warning: Before starting work,
refer to the warning at the
beginning of Section 2
concerning the dangers of
hydraulic fluid.

1 If any pipe or hose is to be renewed,
minimise fluid loss by first removing the
master cylinder reservair cap, then tighten the
cap down onto a piece of polythene to obtain
an airtight seal. Alternatively, flexible hoses
can be sealed, if required, using a proprietary
brake hose clamp; metal brake pipe unions
can be plugged (if care is taken not to allow
dirt into the system) or capped immediately
they are disconnected. Place a wad of rag

under any union that is to be disconnected, to
catch any spilt fluid.

2 If a flexible hose is to be disconnected,
unscrew the brake pipe union nut before
removing the spring clip which secures the
hose to its mounting bracket,

3 To unscrew the union nuts, it is preferable
to obtain a brake pipe spanner of the correct
size; these are available from most large
motor accessory shops. Failing this, a close-
fitting open-ended spanner will ba raquired,
though if the nuts are tight or corroded, their
flats may be rounded-off if the spanner slips.
In such a case, a self-locking wrench is often
the only way to unscrew a stubbom union, but
it follows that the pipe and the damaged nuts
must be renewed on reassembly. Always
clean a union and surrounding area before
disconnecting it. If disconnecting a
component with more than one union, make a
careful note of the connections before
disturbing any of them.

4 If a brake pipe is to be renewed, it can be
obtained, cut to length and with the union
nuts and end flares in place, from Fiat dealers.
All that is then necessary is to bend it to
shape, following the line of the original, before
fitting it to the vehicle. Alternatively, most
motor accessory shops can make up brake
pipes from kits, but this requires very careful
measurement of the original, to ensure that
the replacement s of the correct length. The
safest answer Is usually to take the original to
the shop as a pattern.

5 On refitting, do not overtighten the union
nuts. It is not necessary to exercise brute
force to abtain a sound joint.

6 Ensure that the pipes and hoses are
correctly routed, with no kinks, and that they
are secured in the clips or brackets provided.
After fitting, remove the polythene from the
reservoir, and bleed the hydraulic system as
described in Section 2. Wash off any spilt
fluid, and check carefully for fluid leaks.

E
N

Warning: Renew BOTH sets of
front brake pads at the same
time - NEVER renew the pads
on only one wheel, as uneven
braking may resuit.

Warning: Note that the dust
created by wear of the pads may

A contain asbestos, which is a
health hazard. Never blow it out

with compressed air, and don’t inhale any
of it. An approved filtering mask should be
worn when working on the brakes. DO
NOT use petrol or petroleum-based
solvents to clean brake parts; use
proprietary brake cleaner or methylated
spirit only.

1 Firmly apply the handbrake, then jack up
the front of the car and support It securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.

4 Front brake pads -
renewal
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4.3a Remove the locking clip ... 4.3b ...and extract the lower guide pin
from the caliper - SOHC (8-valve) engine
models

4.4b ...and inner brake pad from the 4.5 Prise the lower end of the pad
caliper mounting bracket - SOHC (8-valve)  retaining spring clip from the caliper body
engine models - DOHC (16-valve) engine models

i

4.6 Disengage the ends and remove the 4.7 Prise out the protective covers over

spring clip from the caliper - the caliper guide pin bolts -
DOHC (16-valve) engine models DOHC (16-valve) engine models

4.8 Unscrew the caliper upper and lower

guide pin bolts - DOHC (16-valve) engine
models

4.4a Pivot the caliper body upwards and . A
withdraw the outer brake pad. .. ‘

2 Release the brake caliper hydraulic hoss
from the bracket at the base of #
suspension strut.

SOHC (8-valve) engine models

3 Remove the locking clip and extract
lower guide pin from the caliper (s
illustrations).
4 Pivot the caliper body upwards ane
withdraw the brake pads from the calip
mounting bracket (see illustrations).

DOHC (16-valve) engine models

5 Using a large screwdriver, prise the lo
end of the pad retaining spring clip from &
locating hole in the caliper body (s
illustration).

8 Disengage the upper end of the retaini
spring clip from the caliper and remove the
clip (see illustration).

7 Prise out the protective covers over t
caliper upper and lower guide pin bolts (s
illustration).

8 Using an Allen key, unscrew the upper ang
lower guide pin bolts to free the caliper fre
the mounting bracket (see illustration).
9 Lift off the caliper and withdraw the outes
brake pad from the mounting bracket (se
illustrations).

10 Withdraw the inner brake pad from the
caliper piston, noting that the pad is secureg’

B\ | l

4.9b ... and withdraw the outer brake pad
from the mounting bracket - DOHC (16-
valve) engine models
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4.10 Withdraw the inner brake pad from
the caliper piston - DOHC (16-valve)
engine models

1o the piston by a clip attached to the pad
wacking plate (see illustration).

11 With the brake pads removed, tie the
waliper to the suspension strut using string or
% cable tie.

Caution: Do not allow the caliper to hang
wnsupported on the flexible hydraulic

All models

12 Measure the thickness of each brake
pad's friction material. If either pad is womn at
any point to the specified minimum thickness
or less, all four pads must be renewed. Also,
the pads should be renewed if any are fouled
with oil or grease; there is no satisfactory way
of degreasing friction material, once
contaminated. If any of the brake pads are
worn unevenly, or are fouled with oil or
grease, trace and rectify the cause before
reassembly.

13 If the brake pads are still serviceable,
carefully clean them using a clean, fine wire
brush or similar and brake cleaning fluid. Pay
particular attention to the sides and back of
the metal backing. Where applicable, clean
out the grooves in the friction material, and
pick out any large embedded particles of dirt
or debris.

14 Clean the surfaces of the brake pad
contact points in the caliper body and caliper
mounting bracket.

15 Prior to fitting the pads, check that the
guide pins can slide freely in the caliper body,
and check that the rubber guide pin gaiters
are undamaged. Brush the dust and dirt from
the caliper and piston, but do not inhale it, as
it may contain asbestos.

16 Inspect the dust seal and the area around
the piston for signs of damage, corrosion or
brake fluid leaks. If evident, refer to Section 5
and overhaul the caliper assembly.

17 If new brake pads are to be fitted, the
caliper piston must be pushed back into the
cylinder, to allow for the extra depth of the
friction material. Either use a G-clamp or
similar tool, or use suitable pieces of wood as
levers. Provided that the master cylinder
reservoir has not been overfilled with
hydraulic fluid, there should be no spillage,

4.18 Sparingly apply high-temperature
brake grease to the brake pad backing
plates

but keep a careful watch on the fluid |evel
while retracting the piston. If the fluid level
rises above the MAX level line at any time, the
surplus should be syphoned off.
Warning: Do not syphon the
fluid by mouth, as it is
poisonous; use a syringe or an
old poultry baster.
18 Apply a little high-temperature brake
grease to the contact surfaces of the pad
backing plates; take great care not to allow
any grease onto the pad friction linings (see
illustration). Similarly, apply brake grease to
the pad contact points on the caliper bracket
- again take care not to apply excess grease,
which may contaminate the pads.

SOHC (8-valve) engine models

19 Place the brake pads in position on the
caliper mounting bracket, with the friction
material facing the surfaces of the brake disc.
20 Pivot the caliper body down over the
brake pads, then refit the lower guide pin and
retaining clip.

DOHC (16-valve) engine models

21 Fit the inner pad to the caliper, ensuring
that its retaining clip is fully engaged with the
caliper piston.

22 Locate the outer pad on the caliper
mounting bracket with the pad friction
material against the brake disc.

23 Slide the caliper and inner pad into
position over the outer pad and locate it in the
mounting bracket.

24 |Install the caliper guide pin bolts and
tighten them to the specified torque.

25 Refit the guide pin bolt protective covers
to the caliper.

26 Refit the pad retaining spring to the
caliper, ensuring that its ends are
correctly located in the caliper holes (see
illustration).

All models

27 Check that the caliper body can slide
freely on the guide pins. Ensure that the
flexible hydraulic hose is not twisted or kinked
in any way then refit the hose to the
suspension strut bracket. Turn the steering
from lock-to-lock and check that the hose

il e

4,26 Ensure that the spring clip ends are
correctly located in the caliper holes -
DOHC (16-valve) engine models

does not chafe against the suspension or
steering gear.

28 Repeat the above procedure on the
remaining front caliper.

29 With both sets of front brake pads fitted,
depress the brake pedal repeatedly until the
pads are pressed into firm contact with the
brake disc, and normal pedal pressure is
restored. Any sponginess felt when
depressing the pedal is most probably due to
air trapped in the hydraulic system - refer to
Section 2 and bleed the brake hydraulic
system before progressing any further.

30 Refit the roadwheels, and lower the car to
the ground,

31 Check the hydraulic fiuid
described in Weekly checks.

32 Check the operation of the braking
system thoroughly.

33 Note that new brake pads will not give full
braking efficiency until they have bedded-in.
Be prepared for this, and avoid hard braking
as far as possible for the first hundred miles or
so after pad renewal.

level as

5 Front brake caliper -
removal, overhaul and refitting

beginning of Sections 2 and 4
conceming the dangers of
hydraulic fluid and asbestos dust.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.

2 Remove the brake pads as described in
Section 4.

3 To minimise fluid loss during the following
operations, remove the master cylinder
reservoir filler cap, then tighten it down onto a
piece of polythene, to obtain an airtight seal.
Alternatively, use a brake hose clamp to seal
off the flexible hydraulic hose running to the
caliper.

Warmning: Before starting work,
A refer to the wamnings at the
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Warning: Do not use an ordinary
A G-clamp or mole grips for this
purpose, as these can easily
damage the hydraulic hose internally,
possibly leading to failure.
4 Clean the area surrounding the brake hose
union, then slacken the union half a turn. It
won't be possible to separate the union
completely without twisting the hose at this
stage.
5 On SOHC (8-valve) engine models,
unscrew the caliper upper guide pin bolt using
a hex bit or Allen key and remove the caliper
body from the mounting bracket (see
illustration).
6 Hold the brake hose and rotate the caliper
to unscrew the hose union from the caliper
body. Cover the open ends of the union and
the caliper fluid inlet, to prevent dirt ingress.
Alternatively, the flexible brake hose may be
separated from the rigid brake pipe at the
bracket mounted on the inner wheel arch,
7 If desired, the caliper mounting bracket can
be removed from the swivel hub after
unscrewing the two securing bolts (see
illustration).

Overhaul

Note: Before commencing work, ensure that
the appropriate caliper overhaul kit s
obtained.
B8 With the caliper on the bench, wipe away all
traces of dust and dirt, but avoid inhaling the
dust, as it is a health hazard.
9 Place a small block of wood between the
caliper body and the piston, to act as
padding. Remove the piston by applying a jet
of low pressure compressed air (such as that
produced by a tyre foot pump) to the fluid inlet
port.
Warning: Protect your hands
and eyes when using
compressed air in this manner -
brake fluid may be ejected
under pressure when the piston is
released.
10 Peel the dust seal from the piston, then
use a soft, blunt instrument (such as a knitting
needle) to extract the piston seal from the
caliper bore,

5.5 Unscrew the upper guide pin bolt and
remove the caliper from the mounting
bracket - SOHC (8-valve) engine models

11 Thoroughly clean all components, using
only methylated spirit or clean hydraulic fluid.
Never use mineral-based solvents such as
petrol or paraffin, which will attack the
hydraulic system rubber components.
12 The caliper piston seal, the dust seal and
the bleed nipple dust cap are only available as
part of a seal kit. Since the manufacturers
recommend that the piston seal and dust seal
are renewed whenever they are disturbed, all
of these components should be discarded on
disassembly and new ones fitted on
reassembly as a matter of course.
13 Carefully examine all parts of the caliper
assembly, looking for signs of wear or
damage. In particular, the cylinder bore and
piston must be free from any signs of
scratches, corrosion or wear, If there is any
doubt about the condition of any part of the
caliper, the relevant part should be renewed.
Note that the piston surface is plated, and
must not be polished with emery or similar
abrasives to remove corrosion or scratches. In
addition, the pistons are matched to the
caliper bores and can only be renewed as a
part of a complete caliper assembly,
14 Check that the threads in the caliper body
and the mounting bracket are in good
condition, Check that the guide pin(s) are
undamaged, and (when cleaned) a reasonably
tight sliding fit in the mounting bracket bores.
15 Use compressed air to blow clear the fluid
passages.

Warning: Wear eye

protection when using

compressed air.
16 Before commencing reassembly, ensure
that all components are spotlessly-clean and
dry.
17 Soak the new piston seal in clean
hydraulic fluid, and fit it to the groove In the
cylinder bore, using your fingers only (no
tools) to manipulate it into place.
18 Fit the new dust seal inner lip to the
cylinder groove, smear clean hydraulic fluid
over the piston and callper cylinder bore, and
twist the piston into the dust seal. Press the
piston squarely into the cylinder, then slide
the dust seal outer lip to the groove in the
piston.

e 3 .b-
5.7 Caliper mounting bracket retaining
bolts (arrowed)

i

Refitting

19 Where applicable, refit the calig
mounting bracket to the hub carrier. Coat §
threads of the mounting bolts with thres
locking compound, then tighten them to &
specified torque. }
20 Hold the brake hose and rotate the calip |
to screw the hose union back into the calip

body. ]
21 On SOHC (8-valve) engine models, plag

the caliper in position on the mountis
bracket and tighten the caliper upper guig
pin bolt to the specified torque.

22 Refit the brake pads as described ol
Section 4.

23 On all models, tighten the brake hose-te

caliper union securely. s

24 Check that the caliper slides smoothly o*
its guide pins.

25 Remove the polythene from the ma
cylinder reservoir filler cap, or remove
clamp from the fluid hose, as applicable.
26 Bleed the hydraulic fluid circuit
described in Section 2. Note that if no ot
part of the system has been disturbed,
should only be necessary to bleed M
relevant front circuit.

27 Depress the brake pedal repeatedly
bring the pads into contact with the brak
disc, and ensure that normal pedal pressura
restored.

28 Refit the roadwheel, and lower the car
the ground.

6 Brake disc - inspection,
removal and refitting

Inspection

1 Firmly apply the handbrake, then jack
the front of the car and support it securely &
axle stands (see Jacking and vehicle suppoay
Remove the front roadwheels.

2 Rotate the brake disc by hand and exa
the whole of the surface area swept by
brake pads, on both sides of the disc. Note:
will be necessary to remove the front bre
pads to allow an adequate inspection of B
disc’s inner surface; refer to Section 4
details.

3 Typically, the disc surface will have
polished appearance and should be free fre
heavy scoring. Smooth rippling is producs
by normal operation and does not indica!
excessive wear, Deep scoring and crach
however, are indications of more seriou
damage in need of correction.

4 |f deep scoring is discovered, it may b8
possible to have the disc reground to resta
the surface, depending on the extent of i
damage. To determine whether this is
feasible course of action, it will be necessa
to measure the thickness of the dise, =
described later.

T T I IT R R IR TN PR RN AR TR T I R




Braking system 9e7

2ls; place
nounting
)er guide

ribed in

£.8 Measuring brake disc thickness with a
micrometer

hose-to-

sothly on 5 Check the whole surface of the disc for
cracks, particularly around the roadwheel bolt

: master noles. A cracked disc must be renewed.

yove the B A ridge of rust and brake dust at the inner

le. and outer edges of the disc, beyond the pad

cuit as contact area, is normal - this can be scraped

no other eway quite easily.

srbed, it 7 Raised ridges caused by the brake pads

sed the eroding the disc material, however, are an
indication of excessive wear. If close

tedly to examination reveals such ridges, the

e brake thickness of the? disc ml_.ist be measured, to

s is @ssess whether it is still fit for use.
8 To measure the thickness of the disc, take

e 15 readings at several points on the surface
using a micrometer, in the area swept by the
brake pads (see illustration). Include any
points where the disc has been scored; align
the jaws of the micrometer with the deepest

2 area of scoring, to get a true indication of the
extent of the wear. Compare these
[/ measurements with the limits listed in the

Specifications. If the disc has worn below its
minimum thickness, at any point, it must be
renewed.

ack up 9 If the discs are suspected of causing brake

yrely on judder, check the disc runout, using one of

Jop0rt). the following methods:
DTI gauge runout measurement

xamine 10 Refit the four roadwheel bolts, together

by the with one M14 plain washer per bolt - this will

Note: /t ensure adequate disc-to-hub contact, Tighten

' brake the bolts securely.

' of the 11 Clamp the DTl gauge to a stand and

1 4 for

\ave a

e from

duced

dicate

racks,

erious

iay be

estore

of the

3 is a

essary |

3C, as 6.18a Remove the disc locating studs . . .

6.11 Using a dial test indicator to measure
brake disc runout

attach the stand, preferably via a magnetic
base, to the strut mounting bracket. Align the
gauge so that its pointer rests upon the area
of the disc swept by the brake pads, on an arc
2.0 mm from the outer edge of the disc (see
illustration).

12 Zero the gauge and slowly rotate the disc
through one revolution, observing the pointer
movement. Note the maximum deflection
recorded and compare the figure with that
listed in Specifications.

Feeler blade runout measurement

13 Use the feeler blades to measure the
clearance between the disc and a convenient
fixed point, such as the caliper mounting
bracket. Rotate the disc and measure the
variation in clearance at several points around
the disc. Compare the maximum figure with
that listed in Specifications.

14 If the disc runout is outside of its specified
tolerance, first check that the hub is not worn
(see Steering and suspension check in
Chapter 1). If the hub is in good condition,
remove the disc (as described later in this
Section), rotate it through 180° and refit it.
This may improve the seating and eradicate
the excessive runout.

15 |If the runout is still unacceptable, then it
may be possible to restore the disc by
regrinding; consult your Fiat dealer or a
machine shop for a professional opinion — it
may prove more economical to purchase a
new disc. If the disc cannot be reground, then
it must be renewed.

6.18b ... and lift the disc off the wheel
hub

Removal

16 Mark the relationship between the disc
and the hub with chalk or a marker pen, to
allow correct refitting.

17 To allow the disc to be removed, undo the
two bolts securing the brake caliper mounting
bracket to the swivel hub (see illus-
tration 5.7). Withdraw the brake caliper and
mounting bracket assembly, complete with
brake pads, from the swivel hub, and suspend
it from a rigid point on the suspension, using
wire or a cable tie. Do not allow it to hang
unsupported as this will strain the brake hose.
18 Slacken and remove the disc locating
studs. Support the disc as you do this and lift
it off as it becomes free (see illustrations).

19 Remove the polished glaze from the
surface of the disc with sand/emery paper.
Use small, circular motions to aveid
producing a directional finish on the surface.

Refitting

20 If a new disc is being fitted, remove the
protective coating from the surface using an
appropriate solvent.

21 Locate the disc on the hub so that the
roadwheel bolt and locating stud holes are all
correctly lined up; use the alignment marks
made during removal. If the disc is being
removed in an attempt to improve seating and
hence runout, turn the disc through 180° and
then refit it.

22 Refit the locating studs and tighten them
securely.

23 Recheck the disc runout, using one of the
methods described earlier in this Section.

24 Refit the brake caliper and mounting
bracket assembly to the swivel hub. Coat the
threads of the mounting bolts with thread
locking compound, then tighten them to the
specified torque.

25 Depress the brake pedal several times to
bring the brake pads into contact with the
disc.

26 Refit the roadwheel and lower the car to
the ground.

27 Check the hydraulic fluid
described in Weekly checks.

level as

7 Rear brake drums - removal,
inspection and refitting

Warning: Before starting work,
refer to the warning at the
beginning of Section 4
concerning the dangers of
asbestos dust.

Removal

1 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove the appropriate rear roadwheel and
fully release the handbrake.

2 If the original drum is to be refitted, mark
the relationship between the drum and the
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7.2 Slacken and remove the two brake
drum locating studs (arrowed)

hub. Slacken and remove the two locating
studs and pull the drum from the hub (see
illustration).

3 If the drum is binding on the brake shoes, it
can be drawn off as follows. Hold the drum
still and turn the hub so that the drum and hub
flange bolt holes no longer line up. Screw two
bolts into the locating stud threaded holes in
the drum, and progressively tighten them
against the hub flange to push the drum from
the hub,

Inspection

Note: (f either drum requires renewal, BOTH
should be renewed at the same time, to

8.6a Detach the upper return spring . ..

ensure even and consistent braking. New
brake shoes should also be fitted.

4 Working carefully, remove all traces of
brake dust from the drum, but avoid inhaling
the dust, as it Is a health hazard.

5 Clean the outside of the drum, and check it
for obvious signs of wear or damage, such as
cracks around the roadwheel stud holes;
renew the drum if necessary.

6 Carefully examine the inside of the drum.
Light scoring of the friction surface is normal,
but if heavy scoring is found, the drum must
be renewed.

7 Itis usual to find a lip on the drum’s inboard
edge which consists of a mixture of rust and
brake dust; this should be carefully scraped
away, to leave a smooth surface which can be
polished with fine (120- to 150-grade) emery
paper. If, however, the lip is due to the friction
surface being recessed by excessive wear,
then the drum must be renewed.

8 If the drum is thought to be excessively
worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer. Take measurements in pairs, the
second at right-angles to the first, and
compare the two, to check for signs of ovality.
Provided that it does not enlarge the drum to
beyond the specified maximum diameter, it
may be possible to have the drum refinished
by skimming or grinding; if this is not possible,
the drums on both sides must be renewed.
Note that if the drum is to be skimmed, BOTH

85b ...

. . and lower return spring from both
brake shoes

8.6b .

drums must be refinished, to maintain a
consistent internal diameter on both sides.

Refitting

9 If a new brake drum is to be installed, use a
suitable solvent to remove any preservative
coating that may have been applied to its
internal friction surfaces. Note that it may alse
be necessary to shorten the adjuster strut
length, by rotating the serrated strut wheel, to
allow the drum to pass over the brake shoes -
see Section 8 for details.

10 If the original drum is being refitted, align
the marks made on the drum and hub befors
removal, then fit the drum over the hub. Ref
the locating studs and tighten them to the
specified torque.

11 Depress the footbrake repeatedly to

expand the brake shoes against the drum, :
and ensure that normal pedal pressure & ; p
restored. -
12 Check and if necessary adjust the p—
handbrake as described in Section 12. 8
13 Refit the roadwheels, and lower the car 18 Bas
the ground. e
LE
L ”
8 Rear brake shoes - —
renewal :
& 2 |
-
Warning: Renew BOTH sets of -
rear brake shoes at the same —
l f s time - NEVER renew the shoes -
on only one wheel, as uneven -
braking may result.
Warning: Before starting work, :
A refer to the warning given at the -
beginning of Section 4, a
concerning the dangers of pout
asbestos dust.

1 Remove the rear brake drums, as describeg
in Section 7.

2 Working carefully, and taking the necessany
precautions, remove all traces of brake dust
from the brake drum, backplate and shoes.

3 Measure the thickness of the frictios
material of each brake shoe at several points
if either shoe is worn at any point to the
specified minimum thickness or less, all fou
shoes must be renewed as a set. The shoes
should also be renewed if any are fouled
hydraulic fluid, oil or grease; there s
satisfactory way of degreasing frictios
material, once contaminated.

4 |f any of the brake shoes are worn uneve
or contaminated, trace and rectify the cats
before reassembly.
5 Note the position of each shoe, and ¢
location of the return springs and self-adjust
mechanism to aid refitting later (s
illustrations).
6 Detach the upper and lower return spri
from both brake shoes (see illustrations).
7 Depress the leading brake shoe hold-dox
spring clip and slide the clip out from ung
the pin head, while holding the pin from ¢t
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8.7 Depress the brake shoe hold-down
spring clip and slide the clip out from
under the pin head

rear (see illustration). Remove the pin from
the rear of the backplate.

8 Remove the leading brake shoe from the
backplate then lift out the self-adjuster
mechanism (see illustrations).

9 Remove the hold-down spring clip and pin
from the trailing brake shoe, then withdraw
the shoe from the backplate (see
llustrations).

10 Lift the locking catch on the trailing shoe
handbrake lever, and slide the handbrake
cable end out of the lever (see illustration).
Remove the trailing brake shoe.

11 Retain the wheel cylinder pistons in the
wheel cylinder using a cable tie or a strong
elastic band. Do not depress the brake pedal
until the brakes are reassembled.

12 Carefully examine the self-adjuster
mechanism for signs of wear or damage. Pay
particular attention to the threads and the
toothed adjuster wheel, and renew if
necessary.

13 Check the condition of all return springs
and renew any that show signs of distortion or
other damage.

14 Peel back the rubber protective caps, and
check the wheel cylinder for fluid leaks or
other damage; check that both cylinder
pistons are free to move easily. Refer to
Section 9, if necessary, for information on
wheel cylinder overhaul.

15 Prior to installation, clean the backplate,
and apply a thin smear of high-temperature

8.9a Remove the hold-down spring clip
and pin from the trailing brake shoe . ..

8.8a Remove the leading brake shoe from
the backplate . . .

brake grease or anti-seize compound to all
those surfaces of the backplate which bear on
the shoes, particularly the wheel cylinder
pistons and lower pivot point. Do not allow
the lubricant to foul the friction material.

16 Connect the handbrake cable to the lever
on the trailing brake shoe, locate the trailing
shoe on the backplate and secure in position
with the pin and hold-down spring clip.

17 Fit the self-adjuster mechanism into the
recess in the trailing brake shoe, then engage
the leading shoe with the other end of the
adjuster mechanism.

18 Secure the leading shoe in position with
the hold-down pin and spring clip.

19 Fit the upper and lower brake shoe return
springs, engaging them with the slots in the
shoes. Remove the elastic band or cable tie
from the wheel cylinder.

20 Turn the serrated wheel at the end of the
self-adjuster mechanism, to retract the brake
shoes - this will give additional clearance to
allow the drum to pass over the shoes during
refitting.

21 Refit the brake drum as described in
Section 7.

22 Repeat the above procedure on the
remaining rear brake.

23 Apply the brake pedal and handbrake
lever several times to settle the self-adjusting
mechanism. With both rear roadwheels
refitted and the rear of the car still raised, tum
the wheels by hand to check that the brake

8.9b ... then withdraw the shoe from the
backplate

8.8b ... then lift out the self-adjuster
mechanism

shoes are not binding. Check and if necessary
adjust the operation of the handbrake, as
described in Section 12.

24 On completion, check the brake hydraulic
fluid level in the master cylinder reservoir as
described in Weekly checks.

25 Note that new shoes will not give full
braking efficiency until they have bedded-in.
Be prepared for this, and avoid hard braking
as far as possible for the first hundred miles or
so after shoe renewal.

9 Rear wheel cylinder -
removal, overhaul and refitting

Warning: Before starting work,
refer to the warnings at the
beginning of Sections 2 and 4
concerning the dangers of
hydraulic fluid and asbestos dust.

Removal

1 Remove the brake drum as described in
Section 7.

2 Remove the brake shoes as described in
Section 8.

3 To minimise fluid loss during the following
operations, remove the master cylinder
reservoir filler cap, then tighten it down onto a
piece of polythene, to obtain an airtight seal.
4 Clean the brake backplate around the

8.10 Lift the locking catch on the trailing
shoe handbrake lever, and slide out the
handbrake cable end
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9.4 Wheel cylinder hydraulic pipe union (A) and retaining bolts (B)

wheel cylinder mounting bolts and the
hydraulic pipe union, then unscrew the union
nut and disconnect the hydraulic pipe (see
illustration). Cover the open ends of the pipe
and the wheel cylinder to prevent dirt ingress.
5 Remove the two securing bolts, then
withdraw the wheel cylinder from the
backplate.

Overhaul

Note: Before commencing work, ensure that
the appropriate wheel cylinder overhaul kit is
obtained.

6 Clean the assembly thoroughly, using only
methylated spirit or clean brake fluid.

7 Peel off both rubber dust covers, then use
paint or similar to mark one of the pistons so
that the pistons are not interchanged on
reassembly.

8 Withdraw both pistons and the spring.

9 Discard the rubber piston cups and the
dust covers. These components should be
renewed as a matter of course, and are
available as part of an overhaul kit, which also
includes the bleed screw dust cap.

10 Check the condition of the cylinder bore
and the pistons - the surfaces must be
perfect and free from scratches, scoring and
corrosion. It is advisable to renew the
complete wheel cylinder if there is any doubt
as to the condition of the cylinder bore or
pistons.

11 Ensure that all components are clean and
dry. The pistons, spring and cups should be
fitted wet, using hydraulic fluid as a lubricant -
soak them in clean fiuid before installation.

12 Fit the cups to the pistons, ensuring that
they are the correct way round. Use only your
fingers (no tools) to manipulate the cups into
position.

13 Fit the first piston to the cylinder, taking
care not to distort the cup. If the original
pistons are being re-used, the marks made on
dismantling should be used to ensure that the
pistons are refitted to their original bores.

14 Refit the spring and the second piston.

15 Apply a smear of rubber grease to the

F

exposed end of each piston and to the dust
cover sealing lips, then fit the dust covers to
each end of the wheel cylinder.

Refitting

16 Refitting is a reversal of removal, bearing
in mind the following points:

a) Tighten the mounting bolts to the
specified torque.

b) Refit the brake shoes as described in
Section 8, and the brake drum as
described in Section 7.

c) Before refitting the roadwheel and
lowering the car to the ground, remove
the polythene from the fiuid reservoir, and
bleed the hydraulic system as described
in Section 2. Note that if no other part of
the system has been disturbed, it should
only be necessary to bleed the relevant

rear circuit.
}

Waming: Before starting work,
refer to the waming at the
beginning of Section 2 conceming
the dangers of hydraulic fluid.

Removal

1 Remove the master cylinder fluid reservoir
filler cap, and syphon the hydraulic fluid from
the reservoir. Note: Do not syphon the fluid by
mouth, as it Is poisonous; use a syringe or an
old poultry baster. Alternatively, open any
convenient bleed screw in the system, and
gently pump the brake pedal to expel the fluid
through a tube connected to the screw (see
Section 2). Disconnect the wiring connector
from the brake fluid level sender unit.

2 Place absorbent rags beneath the fluid
reservoir and be prepared for fluid spillage.

3 Release the retaining clips and disconnect
the reservoir hydraulic hoses from the master
cylinder.

10 Master cylinder -
emoval and refitting

4 Wipe clean the area around the brake pipe
unions on the side of the master cylinder, ang
place absorbent rags beneath the pipe unions
to catch any surplus fluid. Make a note of the
correct fitted positions of the unions, thes
unscrew the union nuts and carefuly
withdraw the pipes. Plug or tape over the pipe
ends and master cylinder orifices to minimisse
the loss of brake fluid, and to prevent the
entry of dirt into the system. Wash off any sp#
fluid immediately with cold water.

HAYNES mmmmmm ’
| old rubber glove and secure
m them over the open ends of

the brake pipes with elastic
bands - this will help to minimise fiuid
loss and prevent the ingress of {
contaminants. 4

5 Slacken and remove the two nuts securing
the master cylinder to the vacuum servo une.
then withdraw the unit from the engine
compartment (see illustration).

Refitting

6 Remove all traces of dirt from the mastes
cylinder and servo unit mating surfaces ang
where applicable, fit a new seal between
master cylinder body and the servo.

7 Fit the master cylinder to the servo unit
ensuring that the serva unit pushrod ente:
the master cylinder bore centrally, Refit the
master cylinder mounting nuts, and tights
them securely.

8 Wipe clean the brake pipe unions, then ref®
them to the correct master cylinder poris, a8
noted before removal, and tighten the unioe
nuts securely.

9 Reconnect the reservoir fluid hoses to the
master cylinder and secure with new clips.

10 Refill the master cylinder reservoir with
fresh hydraulic fluid of the specified type (s&
Lubricants and fluids), and bleed the comple
hydraulic system as described in Section &
Note that it will also be necessary to bleed &
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11.4 Stop-light switch wiring connector
(arrowed)

clutch hydraulic system as described in
Chapter 6.

11 On completion, thoroughly check the
operation of the brake and clutch systems.

P
11 Stop-light switch -

i ad nt, removal and §
Adjustment

1 The switch plunger operates on a ratchet.

2 If adjustment is required, pull the plunger
fully out — the switch then self-adjusts as the
brake pedal is applied and released.

Removal

3 Ensure that the ignition is switched off.

4 Disconnect the wiring connector from the
switch (see illustration).

5 Twist the switch anti-clockwise through
about half a turn, and withdraw the switch
from the pedal bracket. Note the position of
the spacer and fitting bush.

Refitting

6 Depress the brake pedal and hold it in this
position.

7 Fit the bush and spacer over the end of the
switch, then insert the switch into its mounting
bracket. Rotate the switch body clockwise
through 60° until the locating lug is felt to
engage in its recess.

B Release the brake pedal and allow it to rest

12.10 Handbrake adjuster bolt location
(arrowed)

12.8 lift out the ashtray from the rear of
the centre console

against the switch spacer tab - this adjusts
the position of the switch body inside the
bush.

9 Now depress the brake pedal again - this
has the effect of breaking off the spacer tab
and fixes the position of the switch inside the
bush.

10 Reconnect the wiring connector, then
switch on the ignition and test the operation of
the brake lights.

12 Handbrake - N
cchecking and adjustment %
W\

Checking

1 The handbrake should be capable of
holding the parked vehicle stationary, even on
steep slopes, when applied with moderate
force. The mechanism should be firm and
positive in feel, with no trace of stiffness or
sponginess from the cables, and the
mechanism should release immediately the
handbrake lever is released. If the mechanism
does not operate satisfactorily, it should be
checked immediately.

2 To check the operation of the handbrake,
chock the front wheels then jack up the rear of
the car and securely support it on axle stands
(see Jacking and vehicle support). Release the
handbrake lever.

3 Depress the brake pedal several times to
establish the correct shoe-to-drum clearance.

G
13.3 Disconnect the handbrake inner
cable from the draw bar

_aaill

12.9 Undo the retaining screw and remove
the ashtray surround

4 With the pedal released, check that the rear
roadwheels can be rotated - slight dragging s
acceptable, but it should be possible to turn
each wheel easily.

5§ Apply the handbrake lever and check that
the rear roadwheels start to drag after one
click of the ratchet mechanism, and are fully
locked within five clicks of the ratchet.

6 Fully release the handbrake, and check that
the rear roadwheels can again be rotated by
hand,

7 If the handbrake does not operate as
described, carry out the adjustment
procedure as follows.

Adjustment

8 From inside the car, lift out the ashtray from
the rear of the centre console (see
illustration).

9 Undo the retaining screw and remove the
ashtray surround from the console (see
illustration).

10 The adjustment mechanism is located
underneath the handbrake lever. Using a
spanner or suitable socket, turn the adjuster
bolt clockwise to apply tension to the cables,
or anti-clockwise to release the tension on the
cables, as necessary (see illustration). Check
the operation of the handbrake as described
previously and repeat the adjustment
procedure as required.

11 On completion, refit the ashtray and lower
the car to the ground.

13 Handbrake cables -
removal and refitting

Removal

1 There are two rear handbrake cables, one
on each side of the car. To renew either rear
cable, proceed as follows.

2 Remove the centre console as described in
Chapter 11, then release the handbrake lever.
3 At the base of the handbrake lever, fully
slacken the handbrake adjuster bolt, to
remove all tension from the cable draw bar,
then disconnect the relevant handbrake inner
cable from the draw bar (see illustration).
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h ™

13.7a Release the handbrake cables from
their clips on the rear axle mountings
(arrowed) . ..

13.4 Depress the retaining tabs and
release the handbrake cable grommet
from the floorpan

and fuel tank, then remove the cable from
under the car (see illustrations).

Refitting

8 Refitting is a reversal of removal, bearing in
mind the following points:

a) Ensure that the cable is securely fastened
to the clips on the rear axle, heat shield,
fuel tank and support bracket.

b) Connect the cable to the trailing brake
shoe then refit the brake shoes as
described in Section 8.

¢) Refit the centre console as described in
Chapter 11.

d) On completion, adjust the handbrake as
described in Section 12.

13.7¢c ... and fuel tank (arrowed)

4 Depress the retaining tabs and release the

cable grommet from the floorpan (see 14 Handbrake lever - %
illustration). Withdraw the cable from the removal and refitting %
vehicle interior. v\
5 Chock the front wheels then jack up the
rear of the car and securely support it on axle

Y See Removal

stands (see Jacking and vehicle support).

6 Remove the rear brake shoes and
disconnect the end of the handbrake cable
from the lever on the trailing shoe as
described in Section 8. Withdraw the cable
from the brake backplate.

7 Release the handbrake cable from the
retaining clips on the rear axle mounting,
exhaust heat shield, fuel tank support bracket

1 Remove the centre console as described in
Chapter 11, then release the handbrake
lever.

2 At the base of the handbrake lever, fully
slacken the handbrake adjuster bolt, to
remove all tension from the cable draw bar,
then disconnect both handbrake inner cables
from the draw bar.

'__\T"‘-r, w W

16.3 Extract the retaining clip (arrowed)
and withdraw the servo unit clevis pin

15.2 Disconnect the wiring connector
from the handbrake ‘on’ warning light
switch

13.7b ... exhaust heat shields and
support brackets (arrowed) . . .

3 Disconnect the wiring connector from the
handbrake ‘on’ warning light switch located &
the front of the handbrake lever base.

4 Undo the bolts securing the handbrake
lever to the floor and remove the lever from
the car.

Refitting

5 Refitting is a reversal of removal, bearing ¥
mind the following points:
a) Refit the centre console as described in
Chapter 11.
b) On completion, adjust the handbrake as
described in Section 12.

o N B B

15 Handbrake ‘on’ warning light 3
switch — removal and refitting

Removal

1 Remove the centre console as described &
Chapter 11.

2 Disconnect the wiring connector from the
switch located at the front of the handbrake
lever base (see illustration).

3 Release the retaining clip and remove the
switch from its location.

Refitting

4 Refitting is a reversal of removal.

16 Vacuum servo unit -
removal and refitting

Removal

1 Remove the master cylinder as described &
Section 10.

2 Prise out the grommet and disconnect the
vacuum hose from the front of the servo unit.

3 From inside the car, extract the retaining
clip and withdraw the clevis pin securing the
brake pedal reaction link to the servo uni
pushrod (see illustration).

4 Undo the two nuts securing the servo uni

<~ DY U M M P R DU BB YU EBEMERTDEREA
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16.4 Servo unit retaining nuts (arrowed)

to the bulkhead and withdraw the unit from
within the engine compartment (see
llustration).

Refitting

5 Refitting is a reversal of removal.

17 Anti-lock braking system
(ABS) - general information

ABS is available as an option on certain
models covered by this manual, and is fitted
as standard equipment on others. The
purpose of the system is to prevent the
wheels locking during heavy braking. This is
achieved by automatic release of the brake on
the relevant wheel, followed by modulated re-
application of the brake. The system
comprises an electronic control unit, a
hydraulic modulator, hydraulic solenoid valves
{located in the modulator unit), an electrically-
driven fluid return pump, and four wheel
speed sensors,

The solenoids (which control the fluid
pressure to the calipers/wheel cylinders) are
controlled by the electronic control unit, which
itself receives signals from the wheel speed
sensors. The wheel speed sensors monitor the
speed of rotation of each wheel. By comparing
the speed signals from the four wheels, the
control unit can determine when a wheel is

the suspension strut

18.17 Unclip the wheel speed sensor wiring from the brackets on

decelerating at an abnormal rate, compared to
the speed of the of the other wheels. Using this
information, the control unit can predict when a
wheel is about to lock, and is able to reduce
the fluid pressure to the brake on the relevant
wheel to prevent it locking. Once the rotational
speed of the monitored wheel returns to
approximately that of the other wheels, the
hydraulic fluid pressure is increased in stages,
to enable braking to continue,

During normal operation, the system
functions in the same way as a conventional
non-ABS braking system.

18 Anti-lock braking system 5

(ABS) components - removal &
and refitting N

Hydraulic modulator
Waming: Before starting work,
refer to the waming at the
beginning of Section 2 conceming
the dangers of hydraulic fluid.
Removal

1 Remove the air cleaner assembly as
described in Chapter 4A.

2 Remove the battery and battery tray as
described in Chapter 5A.

3 Release the locking clip and disconnect the
ECU wiring harness connector.

4 Minimise hydraulic fluid loss by first
removing the master cylinder reservoir filler
cap, then tightening it down onto a piece of
polythene, to obtain an airtight seal.

5 Wipe clean the area around the brake pipe
unions on the side of the modulator, and
place absorbent rags beneath the pipe unions
to catch any surplus fluid. Make a note of the
correct fitted positions of the unions, then
unscrew the union nuts and carefully
withdraw the pipes. Plug or tape over the pipe
ends and modulator orifices to minimise the
loss of fluid, and to prevent the entry of dirt
into the system.

6 Undo the two retaining nuts, one on each
side of the modulator, and remove the unit
from the engine compartment.

Refitting

7 If a new modulator assembly is being fitted,
it will be supplied prefilled with hydraulic fluid,
and sealed with blanking plugs. Leave the
plugs in position until just before connecting
the brake pipes.

8 Locate the modulator in position and refit
the two retaining nuts. Tighten the nuts
securely.

9 Reconnect the brake pipes to their correct
locations as noted during removal and tighten
the union nuts securely.

10 Reconnect the ECU wiring connector.

11 Refit the air cleaner assembly as
described in Chapter 4A.

12 Refit the battery tray and battery as
described in Chapter 5A.

13 Remove the polythene from the master
cylinder reservoir and bleed the complete
brake hydraulic system as described in
Section 2. Note that it may also be necessary
to bleed the clutch hydraulic system as
described in Chapter 6.

Electronic control unit

14 The electronic control unit is removed
with the modulator assembly as described
previously. The ECU is an integral part of the
modulator and the two components cannot
be separated.

Front wheel speed sensor

Removal

15 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the relevant front roadwheel,

16 Trace the wiring back from the sensor,
and separate the two halves of the wiring
connector in the engine compartment. Note
the routing of the wiring to aid correct refitting.
17 Unclip the wheel speed sensor wiring
from the brackets on the suspension strut
(see illustration).

18 Unscrew the retaining bolt and withdraw
the sensor from the swivel hub (see
illustration).

18.18 Unscrew the retaining bolt and withdraw the wheel speed
sensor from the swivel hub
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Refitting

19 Refitting is a reversal of removal, noting
the following points:

a) Ensure that the mating faces of the sensor
and the swivel hub are clean, and apply a
smear of high melting-point brake grease
to the sensor location in the swivel hub
before refitting.

b) Ensure that the end face of the sensor is
clean.

c) Route the wiring as noted before removal.

Rear wheel speed sensor

Removal
20 Chock the front wheels then jack up the

rear of the car and securely support it on
axle stands (see Jacking and vehicle
support). Remove the appropriate rear
roadwheel.

21 Refer to Chapter 11, Section 25, and
remove the interior lower side trim panel
adjacent to the rear seat for access to the
wiring connector.

22 Trace the wiring back from the sensor to
its wiring connector. Free the connector from
its retaining clip, and disconnect the wiring
from the main wiring loom.

23 Work back along the sensor wiring,
and release it from the retaining clips.
Note the routing of the wiring to aid correct
refitting.

24 Slacken and remove the bolt securing the
sensor unit to the rear stub axle, and remove
the sensor and lead assembly.

Refitting

25 Refitting is a reversal of removal, noting
the following points:

a) Ensure that the mating faces of the sensor
and the stub axle are clean, and apply @
smear of high mefting-point brake grease
to the sensor location in the stub axle
before refitting.

b) Ensure that the end face of the sensor is
clean.

¢) Route the wiring as noted before
removal.
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Chapter 10
Suspension and steering

Contents

Front hub bearings =renewal .......... . ciiiiiiniiinaanan 3 Rear hub assembly — removal and refitting . . .................. 9
Front suspension anti-roll bar — removal and refitting . . .......... 8 Rear suspension components — removal and refitting ........... 10
Front suspension lower arm - removal and refitting ... .......... 6 Steering and suspensioncheck ..............00uuu See Chapter 1
Front suspension lower arm balljoint—renewal ................ 7  Steering column - removal, overhaul and refitting .............. 13
Front suspension strut—overhaul ............coiiiiiiiinanns 5 Steering gear rubber gaiters~renewal ........... 000 16
Front suspension strut —removal andrefitting ................. 4 Steering wheel-removalandrefitting ....................... 11
Front swivel hub assembly — removal and refitting .. ............ 2 Trackrodend-removalandrefitting ..................0000en 17
Beroral INfOrMatIoN 4 .v « v v vomsnmmme s ves om s eimae psive s 1 Wheel alignment and steering angles - general information . ...... 18
Ignition switch/steering column lock — removal and refitting ...... 12  Wheel and tyre maintenance and tyre

Power steering electric motor — removal and refitting ........... 14 DU CHBCIED . -« « o vivi0 e s 8l i abertin S g diTs See Weekly checks

Rack-and-pinion steering gear assembly - removal and refitting . . . 15

Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, % Difficuit, suitable for % Very difficult, &
novice with litile 2% | for beginner with 2V | suitable for competent & | experienced DIY S | suitable for expert DIY &g
experience % some experience & DIY mechanic & mechanic & or professional &

Specifications

Front suspension

IREBIEE LIRS T 4 A T TR B Th s A4 a6 17 44 AL Tac AT e $ T Ta o ATy nw Independent, with MacPherson struts and transverse lower

suspension arms. Anti-roll bar fitted to all models

Rear suspension

o e ARG AT TIeR i e R - | RN Semi-independent torsion beam axle, with coil springs and telescopic
shock absorbers

Steering

RS & 133 - iy B 0 W o o 2 WA BT TR e W Rack-and-pinion with electrically-operated power assistance

OB Setting (fron) o vum s vms s s sameiceamms coidwaeh s 0° (parallel) + 1°
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Torque wrench settings Nm
Front suspension

Anttoll barmelRliNgbals: L s rasiin s Sars e (e 35
i 1 L A R T T T MR ey o, 240
Lower arm balljointtoswivelhub . ... ... iiiiiininnanns 32
Lower arm front mounting securingbolt .. ...... . oo 90
Lower arm rear mounting securingbolt . ......... ..o, 110
Suspension strut pistonrodtopnut .. ... 60
Suspension strut-to-swivel hub bolts .. .........ccovininenennn. 75
Suspension strut upper mounting cup-to-pistonrod nut . ........... 60
Rear suspension

ey s e e e el o M B R SR e A e 280
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* Use a new nut

1 General information

Front suspension

The front suspension is independent,
comprising transverse lower wishbones, coil
spring-over-damper MacPherson strut units
and an anti-roll bar. The swivel hubs are
bolted to the base of the strut units and are
linked to the lower arms by means of
balljoints. The entire front suspension
assembly is mounted on a subframe, which is
in tum bolted to the vehicle body,

Rear suspension

The rear suspension incorporates a torsion
beam axle with trailing arms, colil springs and
separate double-acting telescopic shock
absorbers. The components form a discrete
sub-assembly which can be unbolted from
the underside of the vehicle separately or as a
complete unit,

Steering

The two-piece steering shaft runs in a
tubular column assembly, which is bolted to a
bracket mounted on the vehicle bulkhead.
The upper shaft is attached to the
intermediate shaft by means of a universal
joint and the intermediate shaft is similarly
connected to the steering gear pinion by a
second universal joint.

The rack-and-pinion steering gear is
mounted on the front subframe, and is

connected by means of track rods to the
steering arms projecting rearwards from the
swivel hubs, The track rods are fitted with
balljoints at their inner and outer ends, to
allow for suspension movement, and are
threaded to facilitate adjustment.

Dualdrive electrically-operated power
steering is fitted to all models. The power
assistance is provided by an electric motor
and gearbox assembly which is integral with
the steering column. The system is controlled
by an electronic control unit and provides the
driver with two operating strategies — one for
normal driving and one for ‘city’ driving. A
control button on the facia is used to switch
between the two functions. When the ‘city’
function is activated, a greater degree of
power assistance is provided for ease of town
driving and parking manoeuvres.

2 Front swivel hub assembly -
removal and refitting %

Note: A balljoint separator tool will be
required for this operation and a new
driveshaft retaining nut will be required for
refitting.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.

2 Using a hammer and chisel or similar tool,

Ibf ft

11
52

30
24

63

tap up the staking securing the driveshaft
retaining nut in position.
3 The front wheel hub must be held stationary
in order to loosen the driveshaft nut. |deally,
the hub should be held by a suitable tool
bolted into place using two of the roadwheel
bolts (see Tool Tip). Alternatively, have an
assistant firmly apply the foot brake to prevent
the hub from rotating. Using a socket and
extension bar, slacken and remove the
driveshaft retaining nut.

Warning: The nut is extremely

tight. Discard the nut -

a new one must be used on

refitting.

A tool to hold the front hub stationary
whilst the driveshaft nut is slackened
can be fabricated from two lengths of
steel strip (one long, one short) and a
nut and bolt; the nut and bolt forming
the pivot of a forked tool.

o
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- £
2.5a Undo the brake caliper mounting
bracket retaining bolts (arrowed) . . .

4 Release the brake caliper hydraulic hose
from the bracket at the base of the
suspension strut.

5 Undo the two bolts securing the brake
caliper mounting bracket to the swivel hub.
Withdraw the caliper and mounting bracket
assembly, complete with brake pads, off the
disc (see illustrations). Suspend the caliper
from a convenient place under the wheel arch
using string or a cable tie. Do not allow the
caliper to hang unsupported from the brake
hydraulic hose.

6 If the swivel hub is being removed for
renewal of the bearing, mark the relationship
between the brake disc and the hub with
chalk or a marker pen, to allow correct
refitting. Slacken and remove the disc locating
studs, then remove the disc from the wheel
hub.

7 On models with ABS, release the wheel
speed sensor cable from the brackets at the
base of the suspension strut, Undo the sensor
retaining bolt, withdraw the sensor from the
swivel hub and suspend it away from the
working area, to avoid the possibility of
damage (see illustrations).

8 Unscrew the nut securing the track rod end
to the swivel hub. Release the track rod end
tapered shank using a balljoint separator tool.
9 Unscrew the two nuts and remove the bolts
securing the top of the swivel hub to the base
of the suspension strut (see illustrations).

10 Pull the swivel hub outwards at the top to

2.9b ...and remove the bolts securing the
swivel hub to the suspension strut

2.5b ...and withdraw the caliper and
mounting bracket assembly off the disc

release the driveshaft outer constant velocity
joint from the wheel hub. If necessary, the
joint can be tapped free using a soft-faced
mallet.

11 Slacken and remove the nut, then
withdraw the suspension lower arm balljoint
clamp bolt from the swivel hub (see
illustrations).

12 Tap a small chisel into the split on the
swivel hub to spread the hub slightly, then lift
the swivel hub assembly up and off the
balljoint shank.

Refitting

13 Locate the swivel hub over the
suspension lower arm balljoint, pushing it fully

2.7b ... then undo the retaining bolt
(arrowed) and remove the sensor

. i

A |

2.11a Slacken and remove the retaining
nut...

2 i e’

2.7a On models with ABS, release the
wheel speed sensor cable from the
suspension strut brackets . . .

into engagement with the balljoint shank. Refit
the clamp bolt and secure with the nut
tightened to the specified torque.

14 Engage the outer CV joint into the wheel
hub, then pivot the top of the swivel hub back
towards the car, Screw on the new driveshaft
retaining nut, but do not tighten it at this
stage.

15 Refit the suspension strut-to-swivel hub
bolts, screw on the two nuts and tighten them
to the specified torque.

16 Engage the track rod end with the swivel
hub, refit the retaining nut and tighten the nut
to the specified torque.

17 On models with ABS, ensure that the
mating faces of the wheel speed sensor and

2.11b ... then withdraw the suspension
lower arm balljoint clamp boit from the
swivel hub
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the swivel hub are clean, and apply a smear of
high melting point brake grease to the sensor
location in the swivel hub. Ensure that the end
face of the sensor is clean, then locate it in
position and secure with the retaining bolt.
Refit the sensor cable to the brackets on the
suspension strut.

18 |f previously removed, locate the brake
disc on the hub so that the roadwheel bolt
and locating stud holes are all correctly lined
up; use the alignment marks made during
removal. Refit the locating studs and tighten
them securely.

19 Refit the brake caliper and mounting
bracket assembly to the swivel hub. Coat the
threads of the mounting bolts with thread
locking compound, then tighten them to the
specified torque (see Chapter 9).

20 Refit the brake caliper hydraulic hose to
the bracket at the base of the suspension
strut,

21 Using the method employed on removal
to prevent rotation of the hub, tighten the
driveshaft retaining nut to the specified
torque. Secure the nut by tapping the staking
into the two grooves in the end of the CV joint
using a hammer and chisel.

22 Refit the roadwheel, and lower the car to
the ground. Depress the brake pedal several
times to bring the brake pads into contact
with the disc.

23 It is advisable to have the front wheel toe
setting checked at the earliest opportunity.

3 Front hub bearings -
renewal

I

Note: Various special tools, including a
hydraulic press will be required for this
operation (see text). If the necessary tools are
not available, the swivel hub assembly should
be removed as described in Section 2 and
taken to a suitably-equipped engineering
works for renewal of the bearing.

1 Remove the swivel hub assembly as
described in Section 2.

2 Mount the swivel hub firmly in a bench vice.
Attach a slide hammer to the wheel hub flange

3.2 Using a slide hammer to extract the hub flange

and extract the hub, together with the bearing
inner race (see illustration).

3 The bearing inner race must now be
removed from the wheel hub using a suitable
puller. To provide sufficient clearance for the
puller legs, force the inner race away from the
hub flange using a hammer and small chisel
inserted between the inner race and the hub
flange. When sufficient clearance exists,
engage the puller legs behind the inner race
and draw the race off the wheel hub.

4 Undo the bolt and remove the dust shield
from the swivel hub (see illustrations).

5 Using a large screwdriver, extract the
bearing retaining circlip from the swivel hub
(see illustration).

6 Mount the swivel hub on the press bed and
press the bearing out of the hub. Note that a
flange on the outboard side of the swivel hub
means that the bearing can only be removed
in one direction.

7 Before installing the new bearing,
thoroughly clean the bearing location in the
swivel hub,

8 Fit the new bearing from the inboard side
the swivel hub and press it fully into position,
applying pressure only to the bearing outer
race.

9 Fit the bearing retaining circlip to its groove
in the swivel hub so that the circlip’s gap is
aligned with the aperture for the ABS wheel
speed sensor (otherwise the sensor will not
function correctly and the ABS failure warning

lamp will illuminate). Refit the dust shield ana
tighten the retaining bolt securely.

10 Suitably support the bearing inner race on
the press bed and press the wheel hub inta
the bearing.

11 On completion, check that the wheel hut
rotates freely in the bearing without resistance
or roughness.

12 Refit the swivel hub assembly as
described in Section 2.

4 Front suspension strut -
removal and refitting

Removal

1 Firmly apply the handbrake, then jack ug
the front of the car and support it securely os
axle stands (see Jacking and vehicle supports.
Remove the appropriate roadwheel(s).

2 Release the brake caliper hydraulic hoss
(and, where applicable, the ABS wheel speag
sensor cable) from the brackets at the base of
the suspension strut.

3 Unscrew the two nuts and remove the bolts
securing the base of the suspension strut ta
the top of the swivel hub.

4 Pull the swivel hub outwards at the top &
release it from the suspension strut.

5 Have an assistant support the strut from
underneath the wheel arch. Working in the

3.4a Undo the retaining bolt. ..

3.4b ... and remove the dust shield from
the swivel hub

3.5 Extract the bearing retaining circlip
from the swivel hub
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engine compartment, unscrew the nut
securing the upper mounting cup to the strut
piston rod while counterholding the piston rod
with a suitable Allen key. Lift off the upper
mounting cup and withdraw the assembly
from under the wheel arch (see illustrations).

Refitting

B Manoeuvre the strut assembly into position
under the wheel arch and locate the upper
mounting cup over the strut piston. Refit the
retaining nut and moderately tighten it at this
stage. Final tightening of this nut is carried out
with the car resting on its roadwheels,

7 Engage the lower end of the strut with the
swivel hub, then fit the securing bolts and
nuts. Tighten the nuts to the specified torgue.
8 Refit the brake caliper hydraulic hose (and
where applicable, the ABS wheel speed
sansor cable) to the bracket at the base of the
suspension strut.

9 Refit the roadwheel, and lower the car to
ihe ground.

10 With the car resting on its roadwheels,
nghten the suspension strut upper mounting
oup retaining nut to the specified torque.

5 Front ion strut -
-

Note: Suitable coil spring compressor tools
will be required for this operation.
1 Remove the front suspension strut as
described in Section 4.
2 Fit suitable spring compressors to the coil
spring, and compress the spring sufficiently to
enable the upper mounting to be turned by
nand (see illustration).
Warning: Ensure that the coil
spring is compressed
sufficiently to remove all the
tension from the upper
mounting, before attempting to remove
the piston rod nut.
3 Unscrew the nut securing the strut piston
rod to the upper mounting, while
counterholding the piston with a suitable Allen
key (see illustration).

5.4a Withdraw the upper mounting and
upper spring seat. ..

4.5a Unscrew the nut securing the
suspension strut upper mounting cup to
the pistonrod...

4 Withdraw the upper mounting and upper
spring seat, then withdraw the spring,
complete with the compressors (see
illustrations).

5 Release the lower end of the dust cover
from the strut body, then withdraw the dust
cover and bump rubber (see illustration).

6 With the strut assembly now dismantled,
examine all the components for wear, damage
or deformation. Renew any components as
necessary.

7 Examine the strut body for signs of fluid
leakage or damage and the piston rod for
signs of pitting or scoring. While holding it in
an upright position, test the operation of the
strut by moving the piston rod through a full
stroke, and then through short strokes of 50
to 100 mm. In both cases, the resistance felt

4.5b ... lift off the mounting cup and
withdraw the strut from under the wheel
arch

should be smooth and continuous. If the
resistance s jerky, or uneven, or if there is any
visible sign of wear or damage to the strut,
renewal is necessary.
8 If any doubt exists about the condition of
the coil spring, carefully remove the spring
compressors, and check the spring for
distortion and signs of cracking. Renew the
spring if it Is damaged or distorted, or if there
is any doubt about its condition.
Warning: Coil springs are
classified by their height when
under load - this is indicated by
a coloured paint marking on the
side of the coil windings. All coil springs
fitted to the vehicle must be of the same
classification to ensure the correct ride
height.

5.2 Compress the coil spring sufficiently
to enable the upper mounting to be turned
by hand

5.3 Unscrew the nut securing the strut
piston rod to the upper mounting

5.4b ... then withdraw the coil spring

5.5 Release the dust cover from the strut
body, then withdraw the dust cover and
bump rubber
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9 Begin reassembly by refitting the dust
cover and bump rubber.

10 Ensure that the coil spring is compressed
sufficiently to enable the upper mounting
components to be fitted, then fit the spring
over the piston rod, ensuring that the lower
end of the spring is correctly located in the
recess on the lower spring seat (see
illustration).

11 Locate the upper spring seat over the
piston rod, ensuring that the raised projection
on the spring seat is on the same side as the
swivel hub mounting bracket at the base of

A - = b _
R the strut illustrations).
5.10 Fit the spring ensuring that the lower 5.11a Locate the upper spring seat over 128 i‘(;t (tshc:_: u:rr: :: }s sat-and postionl
d locates in the spring seat recess the piston rod, ensuring that the raised el Sphng e
- 4 so that the pointer on the seat flange will be

{arrawed) projection (acrowed) . .. facing the rear of the car when the strut is

installed (see illustration).

13 Fit the piston rod top nut, then tighten the
nut to the specified torque, counterholding
the piston rod in a manner similar to that usec
during dismantling. Note that a suitable
crows-foot adapter will be required to tighten
the piston rod top nut to the specified torque,

14 Remove the spring compressors and refit
the strut to the car as described in Section 4.

o ¥ . 6 Front suspension lower arm
: o - removal and refitting

5.11b ... is on the same side as the swivel 5.12 Refit the upper spring seat so that
hub mounting bracket (arrowed) the pointer (arrowed) will be facing the
rear of the car with the strut installed Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support]
Remove the relevant roadwheel.

2 Unscrew the bolts securing the anti-roll bar
mountings to the suspension lower arms on
each side of the car. Similarly, unscrew tha
bolts securing the anti-roll bar mountings to
the front subframe (see illustrations). Allow
the ends of the anti-roll bar to pivot away from
the suspension lower arms,

3 Slacken and remove the nut, then withdraw
the suspension lower arm balljoint clamp bolt

SRR P I AR B RN PP SRR It E Y ZENDD B S |

L — - ] from the swivel hub.
6.2a Unscrew the bolts (arrowed) securing 6.2b ... and front subframe 4 Tap a small chisel into the split on the
the anti-roll bar mountings to the swivel hub to spread the hub slightly, then
suspension lower arms . . . lever the end of the suspension lower arm
down to release it from the base of the swivel
hub.

5 Unscrew the bolt securing the suspension
lower arm rear mounting to the subframe (see
illustration).

6 Slacken and remove the nut from the
through-bolt at the lower arm front mounting
(see illustration). Withdraw the bolt.

7 Manoeuvre the suspension lower arm from
its mounting locations and remove it from
under the car.

8 With the lower arm removed, examine the
arm itself, and the mounting bushes, for wear,

— cracks or damage.
6.5 Unscrew the bolt (arrowed) securing 6.6 Slacken and remove the nut (arrowed) 9 Check the balljoint for wear, excessive play.
the suspension lower arm rear mounting to from the through-boit at the lower arm or stiffness. Also check the balljoint dust boot

the subframe front mounting for cracks or damage.
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20 The mounting bushes and balljoint
‘a=sembly are integral with the suspension lower
. and cannot be renewed independently. If
‘wsither the bushes or the balljoint are worn or
aged, the complete suspension lower arm
bly must be renewed,

ng

Caution: Final tightening of the suspension
Jower arm and anti-roll bar attachments
must be carried out with the car resting on
s roadwheels, or damage to the rubber

. es will result.

%1 Locate the suspension lower arm in its
mountings. Fit the through-bolt to the front
=ounting bracket and engage It with the lower
wrm bush, Fit the securing nut, but do not fully
Santen it at this stage.

12 Refit the rear mounting bolt, but do not
Sy tighten the bolt at this stage.

43 Engage the lower arm balljoint with the
swivel hub, then refit the balljoint clamp bolt
#nd nut. Tighten the clamp bolt nut to the
specified torque.

44 Raise the anti-roll bar into position, then
Bolt the mounting brackets to the subframe.
‘The anti-roll bar must be preloaded before its
wuter mounting brackets can be bolted to the
suspension arms. Do this by raising the ends
! the anti-roll bar with a trolley Jack and
Salding them in this position whilst the
Sracket mounting bolts are inserted and hand
santened. Do not fully tighten the bolts at this
stage.

%5 Refit the roadwheel, and lower the car to
e ground.

18 Make sure that the car Is parked on level
ground, then release the handbrake. Roll the
‘wehicle backwards and forwards, and bounce
e front of the vehicle to settle the
suspension components.

37 Chock the wheels, then tighten all the
anti-roll bar and suspension arm mounting
=uts and bolts to the specified torque.

38 On completion, have the front wheel toe
#=tting checked at the earliest opportunity.

Front suspension lower arm
balljoint - renewal

‘The balljoint is integral with the suspension
wwer arm, If the balljoint is worn or damaged,
e complete lower arm must be renewed, as
2=scribed In Section 6.

X

-

8 Front suspension anti-roll
~ bar - removal and refitting

Removal

1 Firmly apply the handbrake, then jack up
e front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove both front roadwheels.

2 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.

3 Undo the bolt securing the exhaust system
front mounting bracket to the subframe.
Lower the system and suitably support it.

4 Unscrew the bolts securing the anti-roll bar
mountings to the suspension lower arms on
either side of the vehicle. Similarly, unscrew
the bolts securing the anti-roll bar mountings
to the subframe (refer to the |llustrations in
Section 6).

5 Lower the anti-roll bar and remove it from
under the car.

6 Inspect the rubber bushes for cracks or
deterioration. If renewal is necessary, slide the
old bushes from the bar, and fit the new
items, using soapy water as a lubricant. Do
not apply grease or oll as this will attack the
rubber.

7 Check the anti-roll bar for signs of damage,
wear or serious corrosion.

Refitting

8 Refitting is a reversal of removal, bearing in
mind the following points:

a) Moderately tighten the anti-roll bar
mountings initially, then tighten them all to
the specified torque after the car has
been lowered to the ground and is resting
on its roadwheels.

b) Refit the exhaust system front pipe flange
using a new gasket and tighten the nuts
to the specified torque (see Chapter 4A).

8

Note: A new rear hub retaining nut must be
used on refitting.

Removal

1 The rear hub bearings are Integral with the
hubs themselves, and cannot be renewed
separately. If the bearings require renewal, the
complete hub assembly must be renewed.

2 Chock the front wheels, then jack up the
rear of the vehicle and support securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate rear roadwheel.

3 Remove the brake drum as described in
Chapter 9. Do not depress the brake pedal
whilst the brake drum Is removed.

4 Prise the dust cap from the hub, using a
mallet and punch.

§ Slacken and remove the hub nut and
recover the spacer.

Caution: The nut is tightened to a very
high torque. Use a long extension bar to
remove the nut and ensure that you have
access to torque wrench capable of
tightening the new nut to the specified
torque before removing the existing nut.

6 Withdraw the hub and bearing assembly
from the stub axle, and recover the inner

9 Rear hub assembly -
removal and refitting

spacer. Discard the hub nut — a new one must
be used on refitting.

7 Thoroughly clean the stub axle, then slide
the inner spacer and the hub assembly into
position.

8 Fit the outer spacer, then thread a new hub
nut onto the end of the stub axle.

9 Tighten the hub nut to the specified torque,
then check that the hub spins smoothly and
freely. Carefully tap the dust cap into position
over the nut,

10 Refit the brake drum as described in
Chapter 9.

11 Refit the roadwheel and lower the car to
the ground,

10 Rear guapcgslon -
comﬁonen - remova

1 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove the relevant rear roadwheel(s).

Shock absorber

Removal

2 Using a trolley jack positioned under the
rear axle trailing arm, raise the trailing arm to
take the strain from the shock absorber.

3 Slacken and withdraw the shock absorber
lower retaining bolt (see illustration).

4 Lower the jack and allow the shock
absorber to separate from the trailing arm.
Take care o avoid displacing the coil spring.
5 Slacken and withdraw the shock absorber
upper retaining bolt.

6 Withdraw the shock absorber from its
upper mounting and remove it from under the
car.

7 Examine the shock absorber for signs of
fluid leakage or damage. While holding it in an
upright position, test the operation of the
shock absorber by moving the piston through
a full stroke, and then through short strokes of
50 to 100 mm. In both cases, the resistance
felt should be smooth and continuous. If the
resistance s jerky, or uneven, or if there is any
visible sign of wear or damage, renewal is

necessary.

10.3 Shock absorber lower retaining bolt
(arrowed)
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10.19 Stub axle retaining bolt nuts
(arrowed)

Refitting

8 Refitting is a reversal of removal. Tighten
the shock absorber upper and lower retaining
bolts to the specified torque, but delay this
operation until the full weight of the car is
resting on its roadwheels.

Coil spring

Removal

9 Using a trolley jack positioned under the
rear axle trailing arm, raise the trailing arm to
take the strain from the shock absorbers.

10 Slacken and withdraw the shock absorber
upper retaining bolts on both sides.

11 Lower the trailing arm gradually using a
trolley jack, until the coil spring is released
from its lower seat on the trailing arm and its
upper seat on the underbody. Make a note of
the orientation of the coil spring, to aid correct
refitting later.

Refitting

12 Refitting is a reversal of removal. Tighten
the shock absorber upper retaining bolts to
the specified torque, but delay this operation
until the full weight of the car is resting on its
roadwheels.

Stub axle

Removal

13 Remove the rear hub assembly as
described in Section 9.

14 Remove the rear brake shoes as
described in Chapter 9.

15 Using a brake hose clamp, clamp the
brake flexible hydraulic hose located adjacent
to the rear axle mounting.

16 Clean the brake backplate around the
wheel cylinder hydraulic pipe union, then
unscrew the union nut and disconnect the
hydraulic pipe. Cover the open ends of the
pipe and the wheel cylinder to prevent dirt
ingress.

17 On models with ABS, slacken and remove
the bolt securing the rear wheel speed sensor
to the rear of the stub axle and withdraw the
sensor from its location. Suspend the sensor
away from the working area, to avoid the
possibility of damage.

18 Undo the two bolts and remove the brake
backplate from the stub axle.

19 Undo the four nuts, withdraw the bolts
and remove the stub axle from the rear axle
bracket (see illustration).

Refitting

20 Ensure that the stub axle and rear axle
bracket mating faces are clean, then locate
the stub axle in position. Refit the retaining
bolts and nuts and tighten the nuts to the
specified torque.

21 Locate the brake backplate on the stub
axle, refit the bolts and tighten them securely,
Connect the brake pipe to the wheel cylinder
and securely tighten the union nut. Remove
the brake hose clamp from the flexible
hydraulic hose.

22 Refit the rear brake shoes as described in
Chapter 9.

23 Refit the rear hub assembly as described
in Section 9.

24 Ensure that the mating faces of the wheel
speed sensor and the stub axle are clean, and
apply a smear of high melting-point brake
grease to the sensor location in the stub axle.
Clean the end face of the sensor, locate it in
place and secure with the retaining bolt.

25 On completion, bleed the brake hydraulic
system as described in Chapter 9. Note that if
no other part of the system has been
disturbed, it should only be necessary to
bleed the relevant rear circuit.

Rear axle assembly

Note: The rubber-in-torsion pivot bushes at
the front end of the rear axle assembly are not
available separately. If either is worn or
damaged, the complete rear axle assembly
must be replaced.

Removal

26 Remove the rear brake shoes on both
sides as described in Chapter 9.

27 Using brake hose clamps, clamp the
brake flexible hydraulic hoses located
adjacent to each rear axle mounting.

28 Clean the area around the brake pipe-to-
flexible hose union nuts, and unscrew the pipe
unions on each side. Extract the retaining
clips and detach the flexible hoses from the
brackets on the rear axle. Cover the open
ends of the pipes and hoses to prevent dirt
ingress.

29 On models with ABS, slacken and remove
the bolts securing the rear wheel speed
sensors to the rear of the stub axles and
withdraw the sensors from their location.
Suspend the sensors away from the working
area, to avoid the possibility of damage.

30 Release the handbrake cables, and where
applicable, the rear wheel speed sensor
cables from their clips on the rear axle.

31 Remove both rear coil springs as
described previously in this Section.

32 Suitably support the rear axle assembly on a
trolley jack and engage the help of an assistant.
33 Undo the bolts securing the rear axle
mounting brackets to the underbody on both
sides. Slowly lower the jack and guide the axle
assembly down and out from under the car.

Refitting

34 Guide the axle assembly into position,
refit the mounting bracket retaining bolts ang
tighten them to the specified torque.

35 Refit the rear coil springs as describea
previously in this Section,

36 Ensure that the mating faces of the wheet
speed sensors and the stub axles are clean,
and apply a smear of high melting-point brake
grease to the sensor locations In the stub
axles. Clean the end face of the sensors,
locate them place and secure with the
retaining bolts.

37 Refit the flexible brake hydraulic hoses to
their mounting brackets and secure with the
retaining clips. Reconnect the brake pipe
union to each hose and tighten the union nut
securely. Remove the brake hose clamps
from the hoses.

38 Secure the handbrake cables, and whera
applicable, the rear wheel speed sensor
cables in their clips on the rear axle.

39 Refer to Chapter 9 and refit the rear brake
shoes then bleed the brake hydraulic system.
Note that if no other part of the system has
been disturbed, it should only be necessary to
bleed the rear circuits.

11 Steering wheel -
removal and refitting

Removal

1 Remove the airbag unit from the steering
wheel as described in Chapter 12,

2 Turn the steering wheel to its centre
position, so that the roadwheels are pointing
straight-ahead.

3 Lift off the protective seal over the steering
wheel retaining nut (see illustration).

4 Slacken and remove the steering whee!
retaining nut. Discard the nut as a new item
must used on refitting.

5 Make alignment marks between the steering
wheel and the end of the steering column
shaft, to aid correct refitting later.

6 Disconnect the horn switch wiring
connector and lift the steering wheel off the
column splines, If it is tight, twist it from side-
to-side, whilst pulling upwards to release i

11.3 Lift off the protective seal over the
steering wheel retaining nut
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a Disconnect the horn switch wiring
connector (arrowed). ..

steering wheel removed.
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the shaft splines (see illustrations).
e the wheel is free, feed the airbag and
switch wiring through the aperture in the
ing wheel and remove the wheel from the

‘“heck that the centre position indicator
pdow on the outer moving portion of the
g clock spring is centred over the red
ator tab on the fixed portion (see
tration). It is advisable to secure the
g and fixed portions of the clock spring
gther using tape to prevent rotation with

Check that the airbag clock spring is still
red correctly as described in paragraph 7.

12.4a Depress the release button with a

from its bracket

12.4b ... and withdraw the lock cylinder

11.6b ... and withdraw the steering wheel
from the column splines

Remove the tape used to secure the clock
spring moving and fixed portions together.

9 Feed the airbag and horn switch wiring
through the steering wheel and locate the
wheel on the column splines. Ensure that the
marks made on the steering wheel and
column shaft are aligned.

10 Screw on a new steering wheel retaining
nut and tighten the nut to the specified torque.
Refit the protective seal over the retaining nut,
11 Reconnect the horn switch wiring
connector.

12 Refit the airbag unit as described in
Chapter 12.

12 Ignition switch/steering R
column lock - removal and %3
refitting &

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the upper and lower steering
column shrouds (see Facia panels — removal
and refitting in Chapter 11).

3 Insert the key into the ignition switch and
turn it to the ON position.

4 Working underneath the steering column,
insert a small flat-bladed screwdriver into the
access slot in the base of the lock assembly
bracket. Depress the release button and

. T [
13.4 Disconnect the two main wiring

harness connectors from the power
steering ECU

11.7 Check that the clock spring centre
position indicator window (arrowed) is
centred over the red indicator tab

withdraw the lock assembly from its bracket,
complete with the key (see illustrations).

Refitting

5 To refit the lock, first insert the key and turn it
to the ON position. Depress the release button
slide the assembly into the retaining bracket until
the release button clicks into the access siot.

6 Turn the key back to the OFF position.

7 Refit the steering column shrouds as
described in Chapter 11.

8 Reconnect the battery negative terminal.

13 Steering column - removal, %
overhaul and refitting i

Removal

1 Remove the steering wheel as described in
Section 11.

2 Remove the airbag clock spring and
steering column stalk switches as described
in Chapter 12,

3 Where fitted, undo the retaining bolts and
remove the metal guard plate beneath the
power steering electric motor.

4 Disconnect the two main wiring harness
connectors from the power steering electric
motor ECU (see illustration).

5 Disconnect the wiring connector from the
rear of the ignition switch/column lock (see
illustration).

13.5 Disconnect the wiring connector
from the ignition switch/column lock




1010 Suspension and steering

13.6 Unscrew the clamp bolt retaining nut
(arrowed) on the intermediate shaft lower
universal joint

6 Working in the driver's footwell, unscrew
the clamp bolt retaining nut on the
intermediate shaft lower universal joint (see
illustration). Remove the clamp bolt from the
retaining clip on the universal joint. Make
suitable alignment marks on the steering gear
pinion and universal joint to ensure correct
orientation when refitting.

7 Undo the four steering column retaining
nuts and lower the assembly away from the
bulkhead bracket studs (see illustration).

8 Disconnect the universal joint from the
steering gear pinion, and remove the steering
column from the car.

Overhaul

9 The height adjustment mechanism can be
removed by removing the nut from the end of
the pivot shaft and withdrawing it.

N I -
13.7 Steering column retaining nuts
(arrowed)

10 The upper and lower bushes are held in
position by staking at the ends of the column
tube. Relieve the staking using a mallet and
punch to extract the bushes.

11 Check for excessive radial and axial play in
the universal joints at both ends of the steering
column intermediate shaft. The intermediate
shaft may be renewed separately, if required,
by slackening the clamp bolt and detaching it
from the column upper section.

12 If the vehicle has been involved in an
accident, check for deformation in all of the
steering column components, particularly the
mounting bracket and centre tube. Renew as
required.

Refitting

13 Refitting is a reversal of removal, bearing
in mind the following points.

14.2b ... and remove the power steering
electric motor from the gearbox

a) Ensure that the roadwheels are in the
straight-ahead position then engage the
universal joint with the steering gear pinios.
aligning the marks made on removal.

b) Tighten all retaining nuts and bolts to the
specified torque.

¢) Refit the steering column stalk switches
and airbag clock spring as described in
Chapter 12.

d) Refit the steering wheel as described in
Section 11.

P11t

wh
-

14 Power steering electric A
motor - removal and refitting -_.'\f

Note: If the motor assembly is being renewea &
will be necessary to have the motor torque &
position sensors calibrated using Fiat diagnoss
test equipment on completion. Full and effect
power assistance may not be available until #
calibration procedures have been carried out.

Removal

1 Remove the steering column as describe
in Section 13.
2 Disconnect the motor wiring plugs from e
ECU, then undo the three bolts and remaove #
motor from the gearbox (see illustrations).
3 Remove the drive coupling from the
gearbox (see illustration).

4 If necessary, the mounting bushes can &
removed from the motor flange by
withdrawing the centre inserts and sliding &
the rubber bushes (see illustrations).

5 Inspect the motor components for wear &
damage and renew as necessary.,
Refitting

6 If removed, locate the rubber bushes in ¢
motor flange and refit the centre inserts.

7 Refit the drive coupling to the gearbox
ensuring that it engages fully with the wors L
gear splines.

8 Engage the motor armature splines with the
drive coupling and locate the motor on
gearbox. Refit the three retaining bolts a
tighten them securely.

9 Reconnect the motor wiring connectors to e
ECU ensuring that the cables are correctly routes
10 Refit the steering column as described =
Section 13.

< i34 L

Iy

¥

14.3 Remove the drive coupling from the
gearbox

J ’ -

14.4a Withdraw the motor mounting bush
centre inserts ...

. o8 .
14.4b ... and slide out the rubber bushes
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5 Rack-and-pinion steering ; %
ammbly ramova]an
\ fﬁﬁfﬂﬂg &

Mote: A balljoint separator tool will be

ired for this operation.

Removal
4 Turn the steering wheel to its centre

position, so that the roadwheels are pointing
Straight-ahead.

2 Remove the battery and battery tray as
w@escribed in Chapter 5A.

3 Working in the driver's footwell, unscrew the
elamp bolt retaining nut on the intermediate
shaft lower universal joint. Remove the clamp
Bolt from the retaining clip on the universal
wint. Make suitable alignment marks on the
sieering gear pinion and universal joint to
ensure correct orientation when refitting.

4 On manual transmission models,
disconnect the selector cable end fittings
from their attachments at the transmission
s=lector levers, Extract the retaining clip
securing each selector cable to the
wansmission support bracket, then withdraw
Both cables from the bracket.

S Firmly apply the handbrake, then jack up
the front of the car and support it securely on
‘axle stands (see Jacking and vehicle support).
Hemove the front roadwheels.

8 Unscrew the nut securing the track rod end
1o the swivel hub. Release the track rod end
tapered shank using a balljoint separator tool.
7 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.

8 Undo the bolt securing the exhaust system
front mounting bracket to the subframe.
Lower the system and suitably support it.

8 Undo the bolt securing the rear engine/
fransmission mounting to the subframe.

10 Slacken and remove the two steering
gear-to-subframe bolts,

11 Rotate the steering gear downwards to
release it from the bulkhead, then withdraw
the steering gear through the wheel arch.

Refitting

12 Refitting is a reversal of removal, bearing
in mind the following points.

a) Centralise the steering gear by turning the
pinion so that the rack moves to full left
lock. Now move the rack to full right lock,
counting the number of turns of the
pinion. Turn the pinion back by half the
number of tums counted.

b) Ensure that the roadwheels are in the
straight-ahead position then engage
steering gear pinion with the universal
Jjaint, aligning the marks made on removal.

c) Refit the exhaust system front pipe flange
using a new gasket and tighten the nuts
to the specified torque (see Chapter 4A).

d) Tighten all retaining nuts and bolts to the
specified torque.

e) Tighten the rear engine/transmission

mounting bolt to the specified torque (see
Chapter 2A or 2B as applicable).

f) Have the front wheel toe setting checked
at the earlfiest opportunity.

16 Steeri rubber gaiters
Srenewal §

Note: New gaiter retaining clips should be
used on refitting.

1 Remove the relevant track rod end as
described in Section 17.

2 Make an alignment mark between the track
rod end locknut and the track rod, to allow the
locknut to be accurately positioned when
refitting. Unscrew the locknut from the end of
the track rod.

3 Mark the correct fitted position of the gaiter
on the track rod, then release the gaiter
securing clips. Slide the gaiter from the
steering gear, and off the end of the track rod.
4 Thoroughly clean the track rod and the
steering gear housing, using fine abrasive
paper to polish off any corrosion, burrs or
sharp edges which might damage the new
gaiter sealing lips on installation. Scrape off all
the grease from the old gaiter, and apply it to
the track rod inner balljoint. (This assumes
that grease has not been lost or contaminated
as a result of damage to the old gaiter. Use
fresh grease if in doubt.)

5 Carefully slide the new gaiter onto the track
rod, and locate it on the steering gear housing.
Align the outer edge of the gaiter with the mark
made on the track rod prior to removal, then
secure it in position with new retaining clips.

6 Screw the track rod end locknut onto the
end of the track rod and position it accurately
in accordance with the mark made on
removal.

7 Refit the track rod end as described in
Section 17.

17 Track rod end - S
removal and refitting ¥
Note: A balljoint separator tool will be
required for this operation.
Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the relevant front roadwheel.

2 Hold the track rod, and unscrew the track
rod end locknut by a quarter of a turn. Do not
move the locknut from this position, as it will
serve as a handy reference mark on refitting.
3 Partially unscrew the nut securing the track
rod end to the steering arm. Using a balljoint
separator tool, separate the track rod end from
the steering arm (see illustration). Remove
the nut and lift the track rod end from the arm.
4 Counting the exact number of turns

% .

17 3 Using a balljoint separator tool to
separate the track rod end from the
steering arm

necessary to do so, unscrew the track rod
end from the track rod.

Refitting

§ Carefully clean the track rod end and the
track rod threads.

6 Renew the track rod end If the rubber dust
cover is cracked, split or perished, or if the
movement of the balljoint is either sloppy or
too stiff. Also check for other signs of damage
such as worn threads.

7 Screw the track rod end onto the track rod
by the number of turns noted during removal.
This should bring it to within a quarter of a
turn from the locknut. Hold the track rod and
securely tighten the locknut.

8 Ensure that the ballpin taper is clean, then
engage the taper with the steering arm on the
swivel hub,

9 Refit the track rod end retaining nut, and
tighten the nut to the specified torque,

10 Refit the roadwheel, and lower the car to
the ground.

11 Have the front wheel toe setting checked
at the earliest opportunity.

18 Wheel alignment and
steering angles -
general information

General information

A car's steering and suspension geometry
is defined in four basic settings - camber,
castor, steering axis inclination and toe-
setting. With the exception of front wheel toe-
setting, none of these settings Is adjustable
and, in all cases, special equipment Is
required to check them. Note that front wheel
toe-setting is often referred to as 'tracking’ or
‘front whee! alignment’.

Checking

Due to the special measuring equipment
necessary to check the front wheel toe-
setting, and the skill required to use it
properly, the checking and adjustment of toe-
setting is best left to a Fiat dealer or similar
expert. Note that most tyre fitting shops now
possess sophisticated checking equipment.
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1 General information

The bodyshell is composed of pressed-steel
sections which are welded together, although
some use of structural adhesives Is made. In
addition, the front wings are bolted on.

The bonnet, door and some other panels
vulnerable to corrosion are fabricated from
zinc-coated metal. A coating of anti-chip
primer, applied prior to paint spraying
provides further protection.

Extensive use is made of plastic materials,
mainly in the interior, but also in exterior
components. The outer sections of the front
and rear bumpers are injection-moulded from
a synthetic material which is very strong, and
yet light. Plastic components such as wheel
arch liners are fitted to the underside of the
vehicle, to improve the body's resistance to
corrosion.

2 Maintenance - %

The general condition of a vehicle's
bodywork is the one thing that significantly
affects its value. Maintenance is easy, but
needs to be regular. Neglect, particularly after
minor damage, can lead quickly to further
deterioration and costly repair bills. It is
important also to keep watch on those parts of
the vehicle not immediately visible, for instance
the underside, inside all the wheel arches, and
the lower part of the engine compartment.

The basic maintenance routine for the
bodywork is washing — preferably with a lot of
water, from a hose. This will remove all the
loose solids which may have stuck to the
vehicle. It is important to flush these off in
such a way as to prevent grit 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 wet
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 the
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 some 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.
Ideally, a completely frash coat should be
applied. It would also be worth considering
the use of such wax-based protection 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.

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 little 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. Brightwork should be treated in
the same way as paintwork, Windscreens and
windows can be kept clear of the smeary film
which often appears, by the use of proprietary
glass cleaner. Never use any form of wax or
other body or chromium polish on glass.

3 Maintenance - %
upholstery and carpets &
\\

Mats and carpets should be brushed or
vacuum-cleaned regularly, to keep them free of
grit. If they are badly stained, remove them
from the vehicle for scrubbing or sponging, and
make quite sure they are dry before refitting.
Seats and interior trim 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 little liquid
detergent and a soft nail brush to scour the
grime out of the grain 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-wet the
surfaces being cleaned. Excessive damp could
get into the seams and padded interior,
causing stains, offensive odours or even rot.

I /fthe inside of the vehicle

gets wet accidentally, it is
m 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.

4 Minor body damage -
repair

Minor scratches

If the scratch is very superficial, and de
not penetrate to the metal of the bodywe
repair is very simple. Lightly rub the area
the scratch with a paintwork renovator, or
very fine cutting paste, to remove loose p
from the scratch, and to clear the surround
bodywork of wax polish. Rinse the area
clean water.

Apply touch-up paint to the scratch using
fine paint brush; continue to apply fine la
of paint until the surface of the paint in #
scratch Is level with the surrounds
paintwork. Allow the new paint at least
weeks to harden, then blend it into ¥
surrounding paintwork by rubbing the scrate
area with a paintwork renovator or a very # =
cutting paste. Finally, apply wax polish.

Where the scratch has penetrated
through to the metal of the bodywork, caus
the metal to rust, a different repair technig
is required, Remove any loose rust from
bottom of the scratch with a penknife, ¢
apply rust-inhibiting paint to prevent
formation of rust in the future. Using a rubb
or nylon applicator, fill the scratch
bodystopper paste. If required, this paste &
be mixed with cellulose thinners to provide &
very thin paste which is ideal for filling narme
scratches. Before the stopper-paste in ¥
scratch hardens, wrap a piece of smogts
cotton rag around the top of a finger. Dip the
finger in cellulose thinners, and quickly swe
it across the surface of the stopper-paste
the scratch; this will ensure that the surface g
the stopper-paste is slightly hollowed.
scratch can now be painted over as describ
earlier in this Section,

Dents

When deep denting of the wvehi
bodywork has taken place, the first task is &
pull the dent out, until the affected bodywors
almost attains its original shape, There Is lithe
point in trying to restore the original shape
completely, as the metal in the damaged ares
will have stretched on impact, and cannot be
reshaped fully to its original contour. It is bettes
to bring the level of the dent up to a point whic®
Is about 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 ot
gently from behind, using a mallet with &
wooden or plastic head. Whilst doing this, hole
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
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‘winer factor making it inaccessible from
‘Behind, a different technigue is called for. Drill
‘#sveral small holes through the metal inside
e area — particularly in the deeper section.
Then screw long self-tapping screws into the
Moles, just sufficiently for them to gain a good
“ourchase in the metal. Now the dent can be

lled out by pulling on the protruding heads
4 the screws with a pair of pliers.

The next stage of the repair is the removal
o the paint from the damaged area, and from
@ inch or so of the surrounding ‘sound’
‘Badywork. This is accomplished most easily
By using a wire brush or abrasive pad on a
‘wower drill, although it can be done just as
effectively by hand, using sheets of abrasive
‘paper, To complete the preparation for filling,
‘score the surface of the bare metal with a
screwdriver or the tang of a file, or
@ternatively, drill small holes in the affected
wrea. This will provide a really good ‘key’ for
e filler paste.

To complete the repair, see the Section on
Wing and respraying.

Rust holes or gashes

Remove all paint from the affected area,
and from an inch or so of the surrounding
sound' bodywork, using an abrasive pad or a
wire brush on a power drill. If these are not
available, a few sheets of abrasive paper will
4o the job most effectively. With the paint
semoved, you will be able to judge the saverity
of the corrosion, and therefore decide
wnether to renew the whole panel (if this is
passible) or to repair the affected area. New
pady panels are not as expensive as most
people think, and it is often quicker and more
salisfactory to fit a new panel than to attempt
& repair large areas of corrosion.

Remove all fittings from the affected area,
=xcept those which will act as a guide to the
wiginal shape of the damaged bodywork (eg
meadlight shells etc), Then, using tin snips or a
nacksaw blade, remove all loose metal and
wny other metal badly affected by corrosion.
‘Hammer the edges of the hole inwards, in
wrder to create a slight depression for the filler
paste.

Wire-brush the affected area to remove the
powdery rust from the surface of the
remaining metal. Paint the affected area with
rust-inhibiting paint, if the back of the rusted
area is accessible, treat this also.

Before filling 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 aluminium tape.

Aluminium or plastic mesh, or glass-fibre
matting, is probably the best material to use for
a large hole. Cut a piece to the approximate
size and shape of the hale to be filled, then
position it in the hole so that its edges are
Below the level of the surrounding bodywaork. It
can be retained in position by several blobs of
Sller paste around its periphery.

Aluminium tape should be used for small or
very narrow holes. Pull a piece off the roll, trim

it to 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, to ensure that the tape is securely
attached to the metal underneath.

Filling and respraying

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 tin 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-contoured finish to the surface of the
filler.

Mix up a little filler on a clean piece of card
or board - measure the hardener carefully
(follow the maker's instructions on the pack),
otherwise the filler will set too rapidly 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
surface, As soon as a contour that
approximates to the correct one is achieved,
stop working the paste — if you carry on too
long, the paste will become sticky and begin
to ‘pick-up' on the applicator. Continue to add
thin layers of filler paste at 20-minute
intervals, until the level of the filler is just
proud of the surrounding bodywork.

Once the filler has hardened, the 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
a 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 filler surface, the wet-and-
dry paper should be periodically rinsed in
water, 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 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 ance more smooth the
surface with abrasive paper. Repeat this
spray-and-repair procedure until you are
satisfied that the surface of the filler, and the
feathered edge of the paintwork, are perfect.
Clean the repair area with clean water, and
allow to dry fully.

TN /f bodystopper is used, it can
be mixed with cellulose

m thinners to form a really thin
paste which is ideal for
Giing sl holee

The repair area is now ready for final
spraying. Paint spraying must be carried out
in a warm, dry, windiess 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 opern, 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. Bodywork
fittings (eg chrome strips, door handles etc)
will also need to be masked off. Use
genuine masking tape, and several
thicknesses of newspaper, for the masking
operations.

Before commencing to spray, agitate the
aerosol can thoroughly, then spray a test area
{an old tin, 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 periodically
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 at one edge of the repair area,
and then, using a side-to-side motion, work
until the whole repair area and about 2 inches
of the surrounding original paintwork is
covered. Remove all masking material 10 to
15 minutes after spraying on the final coat of
paint,

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 more serious
damage to such items has become a matter
of either entrusting repair work to a specialist
in this field, or renewing complete
components. Repair of such damage by the
DIY owner is not really feasible, owing to the
cost of the equipment and materials required
for effecting such repairs, The basic technigue
involves making a groove along the line of the
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6.2a Undo the upper screw (arrowed) . . .

crack in the plastic, using a rotary burr in a
power drill. The damaged part is then welded
back together, 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 is
important that a filler rod of the correct plastic
is used, as body components can be made of
a variety of different types (eg polycarbonate,
ABS, polypropylene).

Damage of a less serious nature (abrasions,
minor cracks etc) can be repaired by the DIY
owner using a two-part epoxy filler repair
material. Once mixed in equal proportions,
this Is used in similar fashion to the bodywork
filler used on metal panels. The filler is usually
cured in twenty to thirty minutes, ready for
sanding and painting.

If the owner is renewing a complete
component himself, or if he has repaired it
with epoxy filler, 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 to 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

6.3b ... reaching up behind the wheel
arch liner to access the front bolt

(arrowed)

6.2b

. .. and lower screw (arrowed) each
side, securing the edge of the bumper to
the wheel arch liner

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 is a correctly-coloured
component, where the paint will flex with the
plastic or rubber, a property that standard
paint does not normally possess.

5 Major body damage - repair

Where serious damage has occurred, or
large areas need renewal due to neglect, it
means that complete new panels will need
welding-in, and this is best left to
professionals. If the damage is due to impact,
it will also be necessary to check completely
the alignment of the bodyshell, and this can
only be carried out accurately by a Fiat dealer
using special jigs. If the alignment of the
bodyshell is not corrected, the car's handling
may be seriously affected. In addition,

excessive stress may be imposed on the
steering, suspension, tyres or transmission,
causing abnormal wear or even complete
failure.

6.5 Undo the two bolts (arrowed) securing
the front underside of the bumper to the
crossmember

6.3a Undo the two bolts each side
securing the upper edge of the bumper
the front wing . . .

6 Front bumper-
removal and refitting

Removal

1 For improved access, firmly apply 8
handbrake, then jack up the front of the &
and support it securely on axle stands (s
Jacking and vehicle support).

2 Undo the two screws each side sec
the edge of the bumper to the wheel arch
(see illustrations).

3 Undo the two bolts securing the up
edge of the bumper to the front wing on sas
side. Reach up behind the wheel arch lines -
gain access to the front bolt
illustrations).

4 From below, undo the bolt securing ¥
bumper lower outer edge to the crossme
on each side.

5 Undo the two centre bolts securing
front underside of the bumper to
crossmember (see illustration).

6 Support the bumper, then undo
remaining two bolts from the upper edge
the bumper (see illustration). -
7 Where applicable, unplug the wiring
the rear of the foglight units.

8 Unclip any electrical cabling secured to
rear side of the bumper then, with the helg

6.6 Undo the remaining two boits
(arrowed) from the upper edge of the
bumper
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6.8 Carefully withdraw the bumper from

the car

an assistant, carefully draw the bumper away
Som the front of the car (see illustration).

Refitting
8 Refitting is a reversal of removal.

7 Rear bumper -
removal and refitting

V (4

Removal

1 For improved access, firmly apply the
sandbrake, then jack up the front of the car
#nd support it securely on axle stands (see
Jacking and vehicle support).

2 Undo the screws each side securing the
#dge of the bumper to the wheel arch liner.

3 Reach up behind the wheel arch liner and
wndo the two screws securing the upper edge
of the bumper to the rear wing on each side.
4 From below, undo the screws securing the
rear bumper lower mountings to the brackets
on the vehicle underbody (see illustration).

5 Support the bumper, then undo the four
sataining bolts from the upper edge of the
bumper (see illustration).

8 With the help of an assistant, carefully draw
me bumper away from the car. When sufficient
clearance exists, remove the number plate
saht bulbholder from the light unit by twisting
he bulbholder anti-clockwise to release the
sayonet fitting (see illustrations).

7.6a Withdraw the bumper from the
car...

7.4 Undo the screws securing the rear
bumper lower mountings to the brackets
on the underbody

7 Unclip any electrical cabling that may be
secured to the inside of the bumper, then
remove the bumper from the car.

Refitting

8 Refitting is a reversal of removal.

8 Tailgate -
removal and refitting

V(i

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the tailgate inner trim panel as
described in Section 25,

3 Undo the two screws and withdraw the
high-level stop-light from the tailgate.
Disconnect the stop-light wiring connector.

4 Disconnect the wiring connectors for the
tailgate lock and tailgate wiper motor and
unbolt the earth leads. Check for any other
wiring connectors which must be
disconnected to facilitate tailgate removal.
Note: Carefully label each wiring harness
connector to aid correct refitting.

5 Tie a length of cord to the wiring harness,
then bind the loose ends of the cabling
together using PVC tape. Prise the wiring
harness grommet from the upper edge of the
tailgate, then feed the wiring through the

7.6b ...and remove the number plate
light bulbholder from the light unit

7.5 Undo the four retaining bolts from the
upper edge of the bumper

aperture in the tailgate. Untie the cord from
the harness, but leave it in place in the
tailgate, to aid refitting later.

6 Disconnect the fluid hose from the tailgate
washer nozzle, then tie a length of cord to the
hose and draw it out of the tailgate, using the
same procedure carried out on the wiring
harness.

7 Have an assistant support the tailgate in the
open position.

8 Detach the upper ends of the support struts
from the tailgate as described in Section 9.

9 Slacken and unscrew the bolts securing the
hinges to the tallgate, then lift the tailgate from
the vehicle (see illustration).

Refitting

10 Refitting is a reversal of removal, bearing
in mind the following points.

a) Tie the cord to the wiring harness and use
it to pull the hamess through the aperture
and into the tailgate. Repeat the
procedure on the washer fluid hose.

b) Do not fully tighten the hinge bolts until
the tailgate adjustment has been
checked, as described in the following
paragraphs.

Adjustment

11 Close the tailgate carefully, in case the
alignment is incorrect, which may cause
scratching on the tailgate or the body as the
tailgate is closed, and check for alignment
with the adjacent panels. If necessary,

8.9 Tailgate hinge retaining bolts
(arrowed)
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9.2 Using a small screwdriver, lever off the
tailgate strut balljoint spring clips

slacken the bolts that secure the hinges to the
bodywork and re-align the tailgate to suit.
Once the tailgate is correctly aligned, tighten
the hinge bolts securely.

12 Check that the tailgate fastens and
releases in a satisfactory manner. If
adjustment is necessary, slacken the striker
plate retaining bolts, and adjust the position of
the striker to suit. Once the lock is operating
correctly, securely tighten the striker plate
retaining bolts.

13 If necessary, adjust the protrusion of the
rubber buffers at the lower edge of the tailgate
by screwing them in or out, as appropriate.

9 Tallgate strut -
removal and refitting

Removal
1 Open the tailgate and support it using

suitable wooden props.
2 At the upper end of each strut, lever off the
balljoint spring clip. Compress the strut
slightly by hand and then prise the strut
balljoint from the stud on the tailgate (see
illustration).
Warning: The strut may still be
under tension and could extend
suddenly once detached from
its mountings.
3 Release the lower end of each strut from
the studs on the rear wings in the same way.
Refitting
4 Refitting is a reversal of removal.

10 Tailgate lock components -
removal and refitting

:

Lock and cylinder assembly
Removal

1 Remove the tailgate inner trim panel as
described in Section 25.

2 Unclip the tailgate lock wiring harness from
the tailgate, then disconnect the wiring
connector (see illustration).

10.2 Disconnect the tailgate lock wiring
connector...

3 Slacken and unscrew the two bolts
securing the lock assembly to the lower edge
of the tailgate (see illustration),

4 Carefully withdraw the lock assembly,
together with the lock cylinder (see illustration).

Refitting
5 Refitting is the reversal of removal.

Lock barrel

Removal

6 Remove the lock assembly as described
previously.

7 Insert the key into the lock barrel, then undo
the screw securing the lock cylinder to the
rear of the lock body (see illustration).

8 Using a hooked tool, extract the lock barrel
retaining clip, then withdraw the lock barrel
from the lock cylinder (see illustrations).

10.4 ... and withdraw the tailgate lock
assembly, together with the lock cylinder

10.8a Using a hooked tool, extract the
lock barrel retaining clip . . .

10.3 ... unscrew the two securing be "z
(arrowed). ..
- 3
Refitting
9 Refitting is the reversal of removal.
Striker plate
Removal

10 With the tailgate open, mark the positie
the striker plate in relation to the bodywork
a pencil or marker pen, to aid accurate refitt
11 Slacken and unscrew the bolts sec
the striker plate to the body.

12 Remove the striker plate from its apem
disconnect the remote release cable
remove the striker.

Refitting
13 Refitting is a reversal of removal, Use
markings made during removal to give
correct alignment.

14 Check that the tailgate fastens and rele

B eSORO
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10.7 Undo the screw securing the lock
cylinder to the tailgate lock body

™ -

10.8b ... then withdraw the lock barred
from the lock cylinder
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AN =T
12,3 Bonnet lock assembly retainng nuts
(arrowed)

in a satisfactory manner. If adjustment is
necessary, slacken the striker plate retaining
bolts, and adjust the position of the plate to suit,
Once the lock is operating correctly, securely
tighten the striker plate retaining bolts.

11 Bonnet - . ilg

~ removal and refitting %
SN

Removal

1 Open the bonnet and prop it up with a stout

pole.

2 Disconnect the washer jet hose at the
bonnet connector.

3 Mark the relationship between the hinges
and the edge of the bonnet using a soft pencil
or marker pen. Slacken and unscrew the
bolts; have an assistant support the bonnet as
the last bolts are removed.

4 With the help of an assistant, lift off the
bonnet and set it down on its edge, using a
dust sheet to protect the paintwork.

Refitting

5 Refit the bonnet and retaining bolts, using
the markings made during removal to achieve
the correct alignment. Note that the bolt
mounting holes are slotted to allow
adjustment if required. On completion, tighten
the bolts to the specified torque.

8 Reconnect the washer hose, then check that
the bonnet fastens and releases in a satisfactory
manner. If necessary, adjust the bonnet lock
assembly, as described in Section 12.

12 Bonnet lock assembly — %
removal and refitting \\
AN

Removal

1 Open the bonnet and mark the relationship
between the lock assembly and the front body
panel using a soft pencil or marker pen.

2 Disconnect the lock sensor wiring
connector located behind the lock assembly.
3 Slacken and unscrew the two nuts and
withdraw the lock assembly from its location
{see illustration).

4 Disconnect the lock release cable and
remove the lock assembly.

Refitting

5 Refitting is a reversal of removal. Use the
alignment markings made during removal to
aid accurate refitting. Check that the bonnet
fastens and releases in a satisfactory manner,
noting that the mounting holes are slotted to
allow adjustment of the lock, if required. On
completion, tighten the bolts securely.

6 If necessary, adjust the protrusion of the
rubber buffers on the front body panel
{located above each headlamp unit) by
screwing them in or out, as appropriate. When
the rubber buffers are correctly adjusted,
there should be just enough free movement to
allow the bonnet to be closed and locked
easily, without using excessive force, but not
enough to allow the bonnet to rattle when
secured in the locked position.

13 Bonnet release cable - %
removal and refitting Qs
Removal

1 Disconnect the release cable from the
bonnet lock assembly as described in Sec-
tion 12.

2 Working around the engine bay, extract the
release cable from its securing clips.

14.2a On manually-adjustable mirrors,
prise the rubber cover off the adjustment
lever

3 In the driver's footwell, undo the two nuts
securing the release handle mounting bracket
to the body.

4 Tie a length of string to the end of the cable
in the engine compartment, then carefully pull
the cable through the bulkhead grommet into
the passenger's compartment. Untie the
string from the cable, but leave it in place in
the bulkhead, to aid refitting.

Refitting

5 Refitting is a reversal of removal, using the
string to draw the cable through the bulkhead
into the engine compartment. Reconnect the
cable to the bonnet lock and adjust the lock
position as described in Section 12.

14 Door inner trim panel -
removal and refitting

Front door

Removal

1 Prise out the trim cap and undo the screw
securing the exterior mirror inner trim panel
(see illustrations).

2 Where a manually-adjustable exterior mirror
is fitted, prise the rubber cover off the
adjustment lever, then unscrew and remove
the locking collar using pointed-nose pliers
(see illustrations).

3 Pull the panel from its location to disengage

r

14.1b ... and undo the screw securing the
exterior mirror inner trim panel to the front
door

14.2b Using pointed-nose pliers, unscrew
and remove the locking collar
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14.3 Pull the mirror trim panel from its 14.4a Lift off the trim caps. ..
location and disconnect the loudspeaker
wiring connector

14.4c ... then remove the door interior
handle surround

14.5b ... then undo the three loudspeaker 14.6 Undo the three retaining screws in
retaining screws (arrowed) the loudspeaker aperture, and the single
screw (arrowed) in the oddments pocket

14.7 Lift out the loudspeaker protective 14.8a Prise out the trimcap...

cover and withdraw the wiring from the
base of the cover

14.4b ... undo the retaining screws .. .

the retaining clips. Disconnect
loudspeaker wiring connector and remove &
panel (see illustration).

4 Lift off the trim caps, undo the retai
screws, then remove the door interior hand
surround (see illustrations).

5 Carefully prise off the loudspeaker g
then undo the three loudspeaker retal
screws, Withdraw the speaker from the oo
and disconnect the wiring connectors {
illustrations).

6 Undo the three retaining screws in 8
loudspeaker aperture, and the single screw
the oddments pocket just below the ape L
(see illustration).

7 Lift out the loudspeaker protective co
and withdraw the loudspeaker wiring from #
base of the cover (see illustration).

8 Prise out the trim cap and undo the s&
securing the rear of the trim panel to the da
frame (see illustrations).

9 Undo the screw at the upper front comes
the panel, and the remaining four scre
securing the lower edge of the panel to ®
door frame (see illustration).
10 Using a sultable forked tool insert
between the door and the trim panel, rele
the press-stud clips located around the esg
of the panel, then lift the trim panel upw
(see illustration).

11 Pull the panel from the door, noting that
lower window aperture weatherstrip is Integs

14.8b ... and undo the screw securing &
rear of the trim panel to the door frame
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14.9 Undo the screw (arrowed) at the
upper front corner of the panel, and the
remaining screws securing the lower edge

14.10 Using a forked tool, release the
press-stud clips, then lift the trim panel
from the door

= - igen A%

14.12 Carefully remove the plastic sealing
sheet from the inside of the door

-

14.15a To remove the rear door window
regulator handle retaining clip, bend a
length of welding rod

with the trim panel and must be released from
the door as the panel is withdrawn.

12 If work is to be carried out on the door
mternal components, it will be necessary to
remove the plastic sealing sheet from the
nside of the door. Start at one corner of the
sheet and carefully peel it away, using a sharp
blade to split the sealant bead, if necessary
{see illustration).

13 Store the detached sealing sheet such
that it cannot become contaminated with
dust; this will allow it to be re-used later.

14.16a Lift off the trim caps and undo the retaining screws . ..

14.15b Slide the hooked end of the rod
behind the regulator handle . . .

Refitting
14 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that the sealing sheet is correctly
refitted, press it on firmly to ensure that it
is adequately sealed around its edges. It
should be possible to use the original
sealant, but if necessary, new sealant can
be obtained from a Fiat dealer.

b) Make sure that the weatherstrip engages
securely with the edge of the door as the
panel is refitted.

14.15¢ . .. and pull the clip off the handle

Rear door

Removal

15 Using a length of welding rod or similar,
bent at one end to form a hook, extract the
window regulator handle retaining clip and
pull the handle from the regulator shaft (see
illustrations).

16 Lift off the trim caps, undo the retaining
screws, then remove the door interior handle
surround (see illustrations).

17 Prise out the trim cap and undo the screw

14.16b ... then remove the rear door interior handle surround
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14.17a Prise out the trimcap. ..

securing the rear of the trim panel to the door
frame (see illustrations).

18 Undo the remaining three screws securing
the lower edge of the panel to the door frame
(see illustration).

19 Using a suitable forked tool inserted
between the door and the trim panel, release
the press-stud clips located around the edge
of the panel, then lift the trim panel upwards
(see illustration).

20 Pull the panel from the door, noting that the
lower window aperture weatherstrip is integral
with the trim panel and must be released from
the door as the panel is withdrawn.,

21 If work is to be carried out on the door
internal components, remove the plastic
sealing sheet as described in paragraphs 12
and 13 (see illustration).

Refitting

22 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that the sealing sheet is correctly
refitted, press it on firmly to ensure that it
is adequately sealed around its edges. It
should be possible to use the original
sealant, but if necessary, new sealant can
be obtained from a Fiat dealer.

b) Make sure that the weatherstrip engages
securely with the edge of the door as the
panel is refitted.

15 Door - removal and refitting

Note: This procedure is applicable both to the
front and rear doors.

Removal

1 Unplug the multi-way electrical connector
from the inner edge of the door.

2 Undo the two bolts and release the check
strap attachment on the door pillar.

3 Have an assistant support the door, then
unscraw the door hinge retaining bolts, and lift
the door from the car.

Refitting

4 Refitting is a reversal of removal. On
completion, tighten the hinge bolts securely.

14.17b ... and undo the screw (arrowed)
securing the rear of the trim panel to the door

14.19 Using a forked tool, release the
press-stud clips, then lift the trim panel
from the door

Adjustment

5 Close the door carefully, in case the
alignment is incorrect, which may cause
scratching on the door or the body as the
door is closed, and check the fit of the door
with the surrounding panels.

6 If adjustment is required, loosen the hinge-
to-body securing bolts (the bolt holes are
elongated to allow for adjustment) and move
the hinges as required to achieve satisfactory
alignment. Tighten the securing bolts securely
on completion.

7 Check the operation of the door lock. If
necessary, slacken the securing bolts, and
adjust the position of the lock striker on the
body pillar to achieve satisfactory alignment.
Tighten the bolts securely on completion.

16.3 Drill out the pop rivets securing the
anti-theft partition to the front door panel

14.18 Undo the remaining screws
(arrowed) securing the lower edge of the
panel to the door

I -

t' - -#;H_ :__é’ =

14.21 Carefully remove the plastic seal
sheet from the inside of the door

16 Door handle and lock
components -
removal and refitting

Front door exterior handle

Removal

1 Ensure that the door window glass is in #
fully closed position.

2 Remove the door inner trim panel &
sealing sheet as described in Section 14,

3 Drill out the four pop rivets securing
anti-theft partition to the door panel [
illustration). Manipulate the partition g
through the door panel aperture.

4 Working inside the door space, unbolt

TN e o
_— =3 —

16.4 Unbolt and remove the lock shield
from the rear of the door handle
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16.8 Refit the anti-theft partition and
secure with new pop rivets

remove the lock shield from the rear of the
door handle (see illustration).

5 Detach the link rod from the door lock
‘mechanism, then lift the handle assembly
from the door.

Refitting

8 Locate the handle in position and connect
the link rod to the door lock mechanism.

7 Place the lock shield in position then refit
and securely tighten the handle retaining
bolts.

8 Refit the anti-theft partition and secure with
new pop rivets (see illustration).

8 Refit the door inner trim panel and sealing
sheet as described in Section 14.

Front door lock cylinder

Removal

40 Carry out the operations described
previously in paragraphs 1 to 3.

11 Detach the lock cylinder link rod from the
door lock mechanism.

12 Working inside the door space, release
the metal retaining clip from the rear of the
eylinder using a pair of pliers. Extract the lock
eylinder from the door (see illustrations).
Refitting

13 Locate the lock cylinder in the door and
secure with the retaining clip.

14 Connect the lock cylinder link rod to the
goor lock mechanism.

15 Refit the anti-theft partition and secure
with new pop rivets.

16 Refit the door inner trim panel and sealing
sheet as described in Section 14.

Front door interior handle
Removal

17 Remove the door inner trim panel and
sealing sheet as described in Section 14.

18 Undo the three retaining screws and
withdraw the handle from the door (see
Mustration).

19 Detach the lock mechanism link rod from
the handle lever and remove the handle (see
lllustration).

Refitting

20 Refitting is a reversal of removal. Refit the

-2 & R3¥ & 3

16.12a Extract the retaining clip (arrowed)

from the rear of the front door lock
cylinder . ..

door inner trim panel and sealing sheet as
described in Section 14.

Front door lock mechanism

Removal

21 Carry out the operations described
previously in paragraphs 1 to 3.

22 Detach the lock mechanism link rod from
the interior handle lever, then release the rod
from the guide clip.

23 Detach the lock cylinder link rod from the
door lock mechanism.

24 Disconnect the ceniral locking wiring
connectors from the base of the lock

motor.
25 At the trailing edge of the door, remove

16.25 Undo the three screws (arrowed)
securing the lock mechanism to the door

16.12b ... then remove the cylinder from
the door

the three screws that secure the lock
mechanism to the door (see illustration).

26 Manceuvre the lock mechanism,
complete with locking knob link rod out
through the door aperture (see illustration).
Refitting

27 Refitting is a reversal of removal. On
completion, refit the anti-theft partition and
secure with new pop rivets, then refit the door
inner trim panel and sealing sheet as
described in Section 14.

Rear door exterior handle

Removal
28 Ensure that the door window glass Is in
the fully closed position.

16.19 Detach the lock mechanism link rod
and remove the handle

, L '__ - h e
16.26 Manoeuvre the lock mechanism and
locking knob link rod out through the door

aperture
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16.30 Drill out the pop rivets securing the
anti-theft partition to the rear door panel

29 Remove the door Iinner trim panel
and sealing sheet as described in Sec-
tion 14.

30 Drill out the two pop rivets securing the
anti-theft partition to the door panel (see
illustration). Manipulate the partition out
through the door panel aperture,

31 Working inside the door space, undo the
two exterior handle retaining bolts and
withdraw the handle from the door (see
illustration).

Refitting

32 Locate the handle in position and secure
with the two retaining bolts.

16.31 Undo the two exterior handle
retaining bolts (arrowed) and withdraw the
handle from the door

33 Refit the anti-theft partition and secure
with new pop rivets (see illustration).

34 Refit the door inner trim panel and sealing
sheet as described in Section 14.

Rear door interior handle

Removal

35 Remove the door inner trim panel and
sealing sheet as described in Section 14.

36 Undo the two retaining screws and
withdraw the handle from the door (see
illustration).

37 Detach the lock mechanism link rod from
the handle lever and remove the handle.

. =

16.36 Undo the two retaining screws
(arrowed) and withdraw the rear door
interior handle

lower rear guide channel

16.40a Undo the two retaining bolts
(arrowed). . .

securing the rear door lock mechanism to
the door

16.33 Refit the anti-theft partition and
secure with new pop rivets

1
b

Refitting "
38 Refitting Is a reversal of removal. Refi® o
door inner trim panel and sealing shest

described in Section 14. ‘ﬂ
Rear door lock mechanism

Removal

39 Carry out the operations descri

previously in paragraphs 28 to 30. M
40 Undo the two retaining bolts and re Re:
the window glass lower rear guide cha

(see illustrations). 15
41 Detach the lock mechanism link rod -‘
the interior handle lever, then release tha 2L
from the guide clip. T
42 Similarly detach the locking knob link o
from the bellcrank, then release the rod 3 A
the guide clip. Te
43 Disconnect the central locking 4 U
connectors from the base of the lock mote won
44 At the trailing edge of the door, rems a
the three screws that secure the L an
mechanism to the door (see illustration). L
45 Manoceuvre the lock mechans &=
complete with link rods, out through the &

aperture (see illustration). M

Refitting

46 Refitting is a reversal of removal &
completion, refit the anti-theft partition
secure with new pop rivets, then refit the ¢

- ..'Lf';-'.“:'.__"_-.‘
16.45 Manoeuvre the lock mechanism
link rods out through the door apert
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17.4 Using pointed-nose pliers, unscrew
the retaining nut and withdraw the mirror
from the door

mner trim panel and sealing sheet as
gescribed in Section 14,

17 Exterior mirror components %
~removal and refitting g&
X

Mirror assembly

Removal

1 Remove the mirror inner trim panel as
w@escribed in Section 14, paragraphs 1 to 3.

2 On models with electrically-adjustable
mirrors, disconnect the mirror wiring
connector.

3 Remove the foam insulation for access to
he mirror retaining nut.

4 Using pointed-nose pliers engaged with the
slots in the mirror retaining nut, unscrew the
nut and withdraw the mirror from the door
Isee illustration).

Refitting
S Refitting is a reversal of removal,
Mirror glass

Aemoval

86 Push the inner edge of the glass inwards to
create an opening between the outer edge of
the glass and the mirror body.

17.7 Using a small screwdriver, carefully
release the mirror glass securing clips

7 Insert a small screwdriver between the mirror
glass and the mirror body, and carefully release
the mirror glass securing clips (see illustration).
Warning: Protect your
hands and eyes from glass
splinters.
8 Where applicable, disconnect the heater
element wiring from the rear of the glass, and
withdraw the glass from the mirror assembly.
Refitting
9 Where applicable, reconnect the wires to
the rear of the mirror glass, then push the
glass into position to engage the securing
clips.

18 Door window glass and

m;or-mmwal-and

Front window glass

Removal

1 Remove the door inner trim panel and the
plastic sealing sheet, as described in Sec-
tion 14.

2 Operate the window regulator mechanism,
such that the glass-to-regulator retaining clip
is accessible through the door aperture.

3 Support the glass, then unclip the plastic
fastener that secures the window glass to the

18.3a Engage a screwdriver over the strap
at the base of the window glass fastener
and push downwards. . .

regulator mechanism. To do this, engage a
screwdriver over the strap at the base of the
fastener and push downwards. This will
release the fastener from its retaining peg
(see illustrations).

4 With the plastic fastener released,
disengage the regulator mechanism from the
hole at the base of the window glass.

5§ Lower the glass to the bottom of the guide
channels, and disengage the front edge of the
glass from the front guide channel.

6 Pull the glass out of the rear guide channel
to disengage the plastic slider (see
illustration).

7 Lift the glass upwards at the rear and
remove it from the inside of the door frame
(see illustration).

Refitting

8 Locate the glass in the door and engage the
plastic slider with the rear guide channel.
Push the glass rearwards until the slider is
heard to engage with the channel.

9 Engage the front edge of the glass with the
front guide channel, then move the glass
upwards to its mid position.

10 Engage the regulator mechanism with the
hole at the base of the glass, then reach up
behind and reconnect the plastic fastener.

11 Check the operation of the glass and
regulator then refit the door inner trim panel
and plastic sheet as described in Section 14.

18.3b ... to release the fastener (A) from
the retaining peg (B)

18.6 Pull the glass out of the rear guide
channel to disengage the plastic slider
(arrowed)

18.7 Lift the glass upwards at the rear and
remove it from the inside of the door frame
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securing the regulator assembly to the
front door

Front window regulator

Removal
12 Separate the window glass from the

regulator mechanism, as described in
paragraphs 1 to 4.

13 Fully raise the window glass, and secure
the glass in position using suitable tape, or by
wedging the glass in position using rags
between the glass and the edge of the door -
ensure that the glass cannot drop into the
door. Alternatively, lift the glass panel out
through the window aperture.

14 Unscrew the three nuts securing the
regulator assembly to the door (see illustration).
15 Lower the assembly down to the bottom

18.19 Carefully prise the rear door window
aperture weatherstrip upwards and
remove it from the door

18.26a Move the glass rearwards to
disengage the plastic slider (arrowed) from
the front guide channel. ..

18.15 Lower the regulator assembly and
disconnect the motor wiring connector

of the door and disconnect the motor wiring
connector (see illustration).

16 Manipulate the complete regulator
assembly out through the aperture in the door
(see illustration).

Refitting

17 Refitting is a reversal of removal, bearing
in mind the following points:

a) Attach the window glass to the regulator
as described previously, before tightening
the regulator retaining nuts.

b) Check the operation of the window
mechanism before refitting the door inner
trim panel.

c) Refit the door inner trim panel and plastic
sheet as described in Section 14.

18.25 Lower the glass to the bottom of the
guide channels, and pull the rear channel
out of the door aperture

18.26b ... then pull the front channel out
of the door aperture

18.16 Manipulate the regulator assembily
out through the door aperture

Rear window glass

Removal

18 Remove the door inner trim panel and &
plastic sealing sheet, as described in Section
19 Carefully prise the lower window apert
outer weatherstrip upwards from its location, a¢
remove it from the door frame (see illustration}.
20 Operate the window regulator mechanss
to move the glass to the fully closed positica.
21 Undo the two retaining bolts and reme
the window glass lower rear guide cha
(see illustrations 16.40a and 16.40b),
22 Operate the window regulator mechaniss
such that the glass-to-regulator retaining chig
accessible through the door aperture.

23 Support the glass, then unclip the pla:
fastener that secures the window glass to ¥
regulator mechanism. To do this, pull
strap at the base of the fastener downwargs
This will release the fastener from its retai
peg (see illustrations 18.3a and 18.3b).
24 With the plastic fastener releas
disengage the regulator mechanism from
hole at the base of the window glass.

25 Lower the glass to the bottom of the g
channels, and pull the rear channel out of
door aperture (see illustration).

26 Move the glass rearwards to diseng
the plastic slider from the front guide cha
then pull the front channel out of the de
aperture (see illustrations). '
27 Lift the glass upwards at the rear
remove it from the outside of the door
(see illustration).

18.27 Lift the glass upwards at the rear
remove it from the outside of the door
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18.36 Unscrew the four nuts (arrowed)
securing the rear window regulator

assembly to the door

Refitting

28 Locate the glass in the door and refit the
front guide channel.

29 Engage the plastic slider with the front
guide channel and push the glass forwards
until the slider is heard to engage with the
channel.

30 Locate the rear guide channel over the
glass and push the channel down into its
location in the door aperture.

31 Engage the regulator mechanism with the
hole at the base of the glass, then reach up
behind and reconnect the plastic fastener,

32 Refit the window aperture outer
weatherstrip.

33 Check the operation of the glass and
regulator then refit the door inner trim. panel
and plastic sheet as described in Section 14.

Rear window regulator

Removal

34 Separate the window glass from the
regulator mechanism, as described in
paragraphs 18 and 22 to 24.

35 Fully raise the window glass, and secure
the glass in position using suitable tape, or by
wedging the glass in position using rags
between the glass and the edge of the door -
ensure that the glass cannot drop into the
door. Alternatively, lift the glass panel out
through the window aperture.

36 Unscrew the four nuts securing the regulator
assembly to the door (see illustration),

19.2a Undo the upper and lower retaining
SCTews . ..

18.37 Disengage the regulator shaft, then
manipulate the regulator assembly out
through the door aperture

37 Disengage the regulator shaft from the
door, then lower the assembly and manipulate it
out through the door aperiure (see illustration).

Refitting

38 Refitting is a reversal of removal, bearing
in mind the following points:

a) Attach the window glass to the regulator
as described previously, before tightening
the regulator retaining nuts.

b) Check the operation of the window
mechanism before refitting the door inner
trim panel.

c) Refit the door inner trim panel and plastic
sheet as described in Section 14,

19 Side window glass -
removal and refitting

Removal

1 Prise off the trim cover and undo the two
bolts securing the locking catch to the body.
2 Undo the upper and lower retaining screws
and lift off the outer trim over the window
hinges (see illustrations).

3 With an assistant supporting the window
glass, undo the hinge retaining bolts and
withdraw the glass from the window aperture
(see illustration).

Refitting
4 Refitting Is a reversal of removal.

19.2b ... and lift off the outer trim over the
side window hinges

20 Windscreen and tailgate
alase ~ Gereral ot

These areas of glass are secured by the
tight fit of the weatherstrip In the body
aperture, and are bonded in position with a
special adhesive. Renewal of such fixed glass
is a difficult, messy and time-consuming task,
which is considered beyond the scope of the
home mechanic. It is difficult, uniess one has
plenty of practice, to obtain a secure,
waterproof fit. Furthermore, the task carries a
high risk of breakage; this applies especially
to the laminated glass windscreen. In view of
this, owners are strongly advised to have this
sort of work carried out by one of the many
specialist windscreen fitters.

For those possessing the necessary skills
and equipment to carry out this task, some
preliminary removal of the vehicle interior trim
and associated components is necessary, as
follows, referring to the procedures contained
in the Sections and Chapters indicated.

Windscreen

a) Remove both wiper arms (Chapter 12).

b) Remove the windscreen scuttie grille
panel (Section 22 of this Chapter).

c) Remove the front pillar trim on both sides
(Section 25 of this Chapter).

d) Remove the sun visors.

Tailgate window glass

a) Remove the tailgate trim panel
(Section 25 of this Chapter).

21 Sunroof - general information §

1 Due to the complexity of the sunroof
mechanism, considerable expertise is needed
to repair, renew or adjust the sunroof
components successfully. Removal of the roof
first requires the headlining to be removed,
which is a complex and tedious operation,
and not a task to be undertaken lightly.

19.3 Undo the hinge retaining bolts
(arrowed) and withdraw the glass from the
window aperture
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21.3a Carefully prise the overhead console
from its location . . .

Therefore, any problems with the sunroof
should be referred to a Fiat dealer.

2 If the sunroof motor fails to operate, first
check the relevant fuse. If the fault cannot be
traced and rectified, the sunroof can be
opened and closed manually, using the
special crank handle supplied in the vehicle
toolkit to turn the motor spindie.

3 To gain access to the motor spindle, ensure
that the ignition key is in the ‘off' position,
then carefully prise the overhead console from
its location. Engage the crank handle with the
spindle, and turn the handle to open or close
the sunroof (see illustrations).

4 Once the roof is closed, remove the crank
handle, and clip the overhead console back
into place.

22 Body exterior fittings - %
removal and refitting %
N

Windscreen scuttle grille panel

1 Open and support the bonnet.

2 Remove the windscreen wiper arms as
described in Chapter 12.

3 Undo the centre retaining screw and the
two outer screws securing the panel to the
scuttle (see illustration).

4 Release the end of weatherstrip from its
location at each side of the panel (see
illustration).

§ Lift the panel up at the front then move it
forward to disengage the rear locating clips
(see illustration).

6 Refitting is a reversal of removal,

Wheel arch liners

7 The wheel arch liners are secured by self-
tapping screws and removal is self-evident and
straightforward. Multiple liner panels are used
which overlap each other at their edges. In some
instances it may be necessary to move aside
adjoining panels for access to a specific panel.

Body trim strips and badges

8 The various body trim strips and badges
are held in position with a special adhesive
tape. Removal requires the trim/badge to be
heated, to soften the adhesive, and then cut

21.3b ... to gain access to the sunroof
motor spindle (arrowed)

away from the surface. Due to the high risk of
damage to the vehicle paintwork during this
operation, it is recommended that this task
should be entrusted to a Fiat dealer.

N
N

23 Seats -
removal and refitting

Front seat

Warning: Certain models are
equipped with side airbags built
into the outer sides of the front
seats. Refer to Chapter 12 for
the precautions which should be observed
when dealing with an airbag system. Do
not tamper with the airbag unit in any way,

. . . release the end of weatherstrip
from its location each side . ..

224

< .
23.3 Front seat rail front securing bolt
(arrowed). ..

22.3 Undo the windscreen scuttle panel
centre and outer retaining screws . ..

and do not attempt to test any airbag
system components. Note that the airbag
is triggered if the mechanism is supplied
with an electrical current (including via an
ohmmeter), or if the assembly is subjected
to a temperature of greater than 100°C.

Removal

1 On models with side airbags in the fross
seats, de-activate the airbag system, &%
described in Chapter 12, before attempting ¥
remove the seat.

2 The front seats rails are secured to the
floorpan by four bolts.

3 Slide the seat towards the rear of the car %8
gain access to the two bolts at the front, thes
slacken and remove them (see illustration)

4 Slide the seat fully forwards and remove the
two rearmost bolts (see illustration). Whess

225 ... then lift the panel up at the front ang
move it forward to disengage the rear clips

CPIT=202 9 B " B osyppu~pgpre n B "o in
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23.4 ... and rear securing bolt (arrowedh
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23.7a Undo the retaining bolt and lift up
the rear seat back centre hinge locking

cover. ..

g applicable, disconnect the airbag, and/or seat
] heater wiring connectors, then remove the
7 seat from the car
e Refitting

5 Refitting is a reversal of removal.

Rear seat back
prit
as Removal
j i 6 Raise the seat cushion and tilt it fully

forward. Release the seat back from its
the

locking catches and tip it forward slightly.

7 On models with split rear seat backs, undo
the retaining bolt and lift up the centre hinge
locking cover. Disengage the seat pivot from
the centre mounting (see illustrations).

B Undo the two bolts securing the side hinges
to the body and remove the seat back from
the car (see illustration).

Refitting

8 Refitting is a reversal of removal.

Rear seat cushion

Removal

10 Raise the seat cushion and tilt it fully
forward.

11 Undo the bolts securing the hinged
brackets to the floorpan, then lift out the
cushion (see illustration).

Refitting
12 Refitting is a reversal of removal,

SERNET . W T i i

23.11 Rear seat cushion hinged bracket
retaining bolt (arrowed)

23.7b ... then disengage the seat pivot

from the centre mounting
24 Seat belt components -
removal and refitting §

-~

Note: Record the positions of the washers and
spacers on the seat belt anchors, and ensure
they are refitted in their original positions.

Front seat belt

Warning: On certain models, the

front seat belt inertia reels are

equipped with a pyrotechnic

pretensioner mechanism. Refer
to the airbag system precautions
contained in Chapter 12 which apply
equally to the seat belt pretensioners. Do
not tamper with the inertia reel
pretensioner unit in any way, and do not
attempt to test the unit.

Removal - 3-door models

1 De-activate the airbag system (which will
also de-activate the pyrotechnic pretensioner
mechanism, where fitted), as described in
Chapter 12, before attempting to remove the
seatbelt.

2 Remove the side trim panel as described In
Section 25.

3 Lift up the trim cap over the seat belt upper
anchor nut. Undo the upper anchor nut and
release the seat belt from the height adjuster
(see illustration).

l'

24.3 Front seat belt upper anchor nut
(arrowed)

23.8 Undo the two side hinge securing
bolts and remove the seat back from the
car

4 Undo the inertia reel retaining bolt and
withdraw the inertia reel from the centre pillar
(see illustration). Where applicable,
disconnect the pretensioner wiring connector
and remove the seat belt assembly from the
car.

Removal - 5-door models

5 De-activate the airbag system (which will
also de-activate the pyrotechnic pretensioner
mechanism, where fitted), as described in
Chapter 12, before attempting to remove the
seatbelt.

6 Remove the centre pillar trim panels as
described in Section 25.

7 Extract the retaining clip and remove the
seat belt upper guide pin from the centre
pillar,

8 Undo the inertia reel retaining bolt and
withdraw the inertia reel from the centre pillar.
Where applicable, disconnect the pretensioner
wiring connector and remove the seat beit
assembly from the car.

Refitting
9 Refitting is a reversal of removal, ensuring

that all mounting bolts are tightened to the
specified torque.

Front seat belt stalk

Removal

10 Unscrew the anchor bolt and withdraw
the stalk assembly from the side of the seat.

24.4 Front seat belt inertia reel retaining
bolt (arrowed)
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24.17 Rear seat belt inertia reel retaining
bolt (arrowed) - 3-door models

Refitting
11 Refit the stalk and tighten the anchor bolt
to the specified torque.

Rear seat belt and buckles

Removal - 3-door models

12 Remove the parcel shelf from the luggage
compartment.

13 Raise the seat cushion and tilt it fully
forward.

14 Remove the rear loudspeaker from the
parcel shelf support as described in Chap-
ter 12,

15 Lift up the trim caps and undo the seat
belt upper and lower anchor bolts.

24,24 Undo the bolts and remove the
audio amplifier/loudspeaker unit mounting
bracket - 5-door models

24.26 Rear seat belt buckle anchor bolts
(arrowed) - 5-door models

i ra A

24.22a Rear seat belt upper anchor bolt
(arrowed) . ..

16 Withdraw the seat belt through the
incision in the loudspeaker housing.

17 Undo the inertia reel retaining bolt and
remove the seat belt assembly from the car
(see illustration).

18 Undo the seat belt buckle anchor bolt(s)
and remove the relevant seat belt buckles.

Removal - 5-door models

19 Remove the parcel shelf from the luggage
compartment.

20 Raise the seat cushion and tilt it fully
forward.

21 Where fitted, disconnect the wiring
connector, undo the retaining screws and
remove the audio amplifier/loudspeaker unit
from the luggage compartment.

24.25 Rear seat belt inertia reel retaining
bolt (arrowed) - 5-door models

25.3 Undo the retaining screws securing the
lower edge of the tailgate inner trim panel

24.22b ... and lower anchor bolt
(arrowed) - 5-door models

22 Lift up the trim caps and undo the s
belt upper and lower anchor bolts {sés
illustrations).

23 Withdraw the seat belt through
incision in the parcel shelf support.

24 Where applicable, undo the retaining be
and remove the audio amplifier/loudspes
unit mounting bracket from around the inem
reel (see illustration).
25 Undo the inertia reel retaining bolt ang
remove the seat belt assembly from the ca
(see illustration).

26 Undo the seat belt buckle anchor boltis
and remove the relevant seat belt buckies
(see illustration).

Refitting

27 Refitting is a reversal of removal, s
tighten the seat belt anchor bolts to the
specified torque.

25 Interior trim panels -
removal and refitting

General

1 The interior trim panels are secured by &
combination of metal and plastic clips ang
screws. When releasing certain types o
securing clips, a suitable forked tool will prows
invaluable to avoid damage to the panel ang
clips. A degree of force will be necessary &
pull some of the panels from their locations
especially where numerous internal retaining
clips are used. Be prepared for some of the
plastic clips to break when their relevant pans
is being removed.

Door inner trim panels
2 Refer to Section 14.

Tailgate inner trim panel

3 Undo the retaining screws securing the
lower edge of the panel to the tailgate (ses
illustration).

4 Starting at the lower rear corner, pull the
panel downwards to release the securing
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25.4 Pull the panel downwards to release
the securing clips, then remove the panel
from the tailgate

clips, then remove the panel from the tailgate
(see illustration).

5 To refit the panel, locate it in position,
ensuring that the retaining clips engage, and
secure with the lower retaining screws.

Sill trim panels

6 Undo the retaining screws at each end of
the panel (see illustrations).

7 Carefully pull the panel away from the sill to
release the securing clips (see illustration).

8 To refit the panel, locate it in position,
ensuring that the retaining clips engage, and
secure with the two screws.

Front pillar trim panels

9 Locally remove the front door weatherstrip
from the edge of the panel.

10 Carefully pull the panel away from the
pillar to release the securing clips (see
illustration).

11 Refitting is a reversal of removal, ensuring
the weatherstrip is correctly seated.

Centre pillar trim panels

3-door models

12 Locally remove the front door
weatherstrip from the edge of the centre pillar.
13 Lift up the trim cap over the seat belt
upper anchor bolt. Undo the upper anchor
bolt and release the seat belt from the height
adjuster. Record the positions of the washers

y

25.6a Undo the retaining screw at the
front...

and spacers on the upper anchor bolt to
ensure correct refitting.

14 Using a small screwdriver, carefully prise
off the seat belt height adjuster knob.

15 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel
(see illustration).

16 Carefully pull the centre pillar trim panel
and the upper part of the side trim panel away
from the pillar to release the securing clips.
17 Disengage the centre pillar trim from the
side trim panel and remove the trim.

18 Refitting is a reversal of removal, ensuring
that all retaining clips are fully engaged. Refit
the seat belt upper anchor bolt with the
washers and spacers correctly positioned as

25.7 Carefully pull the panel away from the
sill to release the securing clips

25.15 Undo the screw securing the side
trim panel to the centre pillar trim panel -
3-door models

25.21 Undo the screw securing the side
trim panel to the base of the centre pillar
trim panel - 5-door models

25.6b ... and rear of the sill trim panel

noted during removal. Tighten the upper
anchor bolt to the specified torque.

5-door models

19 Remove the sill trim panel as described
previously.

20 Locally remove the front and rear door
weatherstrip from the edges of the centre
pillar,

21 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel
(see illustration).

22 Lift up the trim cap over the seat beit
upper anchor bolt. Undo the upper anchor
bolt and release the seat belt from the height
adjuster (see illustration). Record the

panel away from the pillar to release the
securing clips

25.22 Undo the front seat belt upper
anchor bolt . ..
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25.23 ... and lower anchor bolt - 5-door
models

positions of the washers and spacers on the
upper anchor bolt to ensure correct refitting.
23 Similarly, undo the seat belt lower anchor
bolt, recording the positions of the washers
and spacers (see illustration).

24 Using a small screwdriver, carefully prise
off the seat belt height adjuster knob (see
illustration).

25 Undo the retaining screw at the base of
the centre pillar trim panel upper section (see
illustration).

26 Carefully pull the panel away from the
pillar to release the securing clips (see
illustration).

27 Separate the upper section of the panel
from the lower section and disengage the seat

the pillar to release the securing clips -
5-door models

Fs e :
25.33 Undo the rear seat belt lower anchor
bolt (arrowed) - 3-door models

25.24 Carefully prise off the seat belt
height adjuster knob - 5-door models

belt (see illustration). Remove the two
sections of the panel from the car.

28 Refitting is a reversal of removal, ensuring
that all retaining clips are fully engaged. Refit
the seat belt anchor bolts with the washers
and spacers correctly positioned as noted
during removal. Tighten the anchor bolts to
the specified torque.

Side trim panels

3-door models

29 Remove the sill trim panel as described
previously.,

30 Locally remove the front door
weatherstrip from the edge of the centre pillar.
31 Remove the rear seat cushion and seat
back as described in Section 23.

25.27 Separate the upper section of the

panel from the lower section and
disengage the seat belt -~ 5-door models

25.35 Carefully pull the side trim panel
away from the body to release the
securing clips - 3-door models

25.25 Undo the retaining screw at the
base of the centre pillar trim panel upper
section - 5-door models

32 Undo the bolt securing the front seat belt
lower anchor rail to the base of the sill (see
illustration). Slide the seat belt off the anchos
rail then disengage the anchor rail rear
mounting.

33 Undo the rear seat belt lower anchor bolt
(see illustration). Record the positions of the
washers and spacers on the lower anchor bolt
to ensure correct refitting.

34 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel.
35 Carefully pull the panel away from the
body to release the securing clips (see
illustration).

36 Slide the seat belt out through the incision
in the panel (see illustration).

25.32 Undo the bolt securing the front
seat belt lower anchor rail to the base of
the sill - 3-door models

25.36 Slide the seat belt out through the
incision in the panel - 3-door models
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25.42 Undo the screws securing the side
trim panel to the sill in the rear door
aperture - 5-door models

37 Refitting Is a reversal of removal, ensuring
that all retaining clips are fully engaged. Refit
the seat belt anchor bolts with the washers
and spacers correctly positioned as noted
during removal. Tighten the anchor bolts to
the specified torgue,

5-door models

38 Remove the rear seat back as described
in Section 23.

39 Locally remove the rear door weatherstrip
from the edge of the side trim panel.

40 Undo the rear seat belt lower anchor bolt.
Record the positions of the washers and
spacers on the lower anchor bolt to ensure
correct refitting.

25.43 Undo the screw securing the upper
corner of the panel above the wheel arch -
5-door models

41 Undo the screw securing the lower front
corner of the side trim panel to the base of the
centre pillar trim panel.

42 Undo the two screws securing the upper
edge of the panel to the sill in the rear door
aperture (see illustration).

43 Undo the screw securing the upper rear
corner of the panel to the body above the
inner wheel arch (see illustration).

44 Carefully pull the panel away from the
body to release the securing clips.

45 Refitting is a reversal of removal,
ensuring that all retaining clips are fully
engaged. Refit the rear seat belt
anchor bolt with the washers and spacers
correctly positioned as noted during removal.

25.51a Undo the screws securing the
upper section of the parcel shelf support
to the inner wing . . .

25.53 Carefully pull the support away from
the body to release the securing clips. ..

25.51b ... and the screw securing the
lower section in the luggage compartment

25.54 ... then withdraw the seat belt
through the incision in the loudspeaker
housing

25.50 Parcel shelf support side retaining
screw (arrowed) - 3-door models

Tighten the anchor bolt to the specified
torque.

Parcel shelf supports

46 Remove the parcel shelf from the luggage
compartment.

47 Remove the side trim panel as described
previously.

48 Remove the rear Iloudspeaker as
described in Chapter 12.

49 Carefully prise the luggage compartment
light from the base of the parcel shelf support
and disconnect the wiring connector,

50 On 3-door models, undo the screw
securing the parcel shelf support to the body
below the side window (see illustration).

51 Undo the screws securing the upper
sectlon of the parcel shelf support to the inner
wing, and the screw securing the lower
section in the luggage compartment (see
illustrations).

52 Lift up the trim cap and undo the seat belt
upper anchor bolt. Record the positions of the
washers and spacers on the anchor bolt to
ensure correct refitting.

53 Carefully pull the support away from the
body to release the securing clips (see
illustration).

54 Withdraw the seat belt through the
incision in the loudspeaker housing, and
remove the support from the car (see
illustration).

55 Refitting is a reversal of removal, ensuring
that all retaining clips are fully engaged, Refit
the rear seat belt upper anchor bolt with the
washers and spacers correctly positioned as
noted during removal. Tighten the anchor bolt
to the specified torque.

26 Centre consale - %
removal and refitting
EN
Removal

Manual transmission models

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Carefully prise the base of the gear lever
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26.2a Carefully prise the base of the gear
lever boot from its location , . .

boot from its location, then undo the two
screws securing the console to the gear lever
housing (see illustrations).

3 Carefully prise up the front edge of the
oddments tray to release the two retaining
clips (see illustration). Disengage the rear
edge of the oddments tray from the base of
the handbrake |lever and remove the tray.

4 Undo the two retaining nuts located in the
oddments tray aperture (see illustration).

5 Lift out the ashtray from the rear of the
centre console.

6 Undo the retaining screw and remove the

26.4 Undo the two retaining nuts
(arrowed) in the oddments tray aperture -
manual transmission models

26.7 Undo the nut (arrowed) securing the
rear of the console to the floor - manual
transmission models

26.2b ...then undo the screws (arrowed)
securing the console to the gear lever
housing = manual transmission models

ashtray surround from the console (see
illustrations).

7 Undo the nut, now exposed, securing the
rear of the console to the floor (see illustration).
8 Pull up the handbrake lever as far as it will
go.

9 Lift the console up at the rear and
manipulate it over the handbrake lever.

10 Disconnect the wiring connectors from
the console switches as applicable.

11 Feed the gear lever boot through the
console aperture and remove the console
from the car (see illustration).

26.6a Undo the retaining screw
(arrowed). ..

26.11 Feed the gear lever boot through the
aperture and remove the console - manual
transmission models

26.3 Carefully prise up the front of the

oddments tray to release the two retaining
clips - manual transmission models

Automatic transmission
models

12 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

13 Remove the selector lever cover from the
gear selector lever assembly as described in
Chapter 7B.

14 Undo the two screws securing the
console to the gear selector lever housing
(see illustration).

15 Carefully prise up the lower edge of the

26.6b ...and remove the ashtray
surround from the console - manual
transmission models

the console to the gear selector lever
housing - automatic transmission models
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26.16 Carefully prise up and remove the
g coin holder from the console - automatic
transmission models

coin holder and remove the holder from the
console (see illustration).

16 Undo the two retaining screws located on
each side of the console (see illustration).

17 Remove the rear ashtray housing and
undo the console rear retaining nut as
described in paragraphs 5to 7.

18 Lift the console from its location,
disconnect the wiring connectors from the
console switches as applicable, and remove
the console from the car (see illustration).

58 @8
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Refitting

19 Refitting is a reversal of removal. On

L]

|

27.1 Push the two plastic hinge pins
inwards and remove the glovebox from the
facia

" ale / -

J 27.8a Undo the two screws securing the

front of the upper shroud to the switch
assembly ...

o
26.16 Undo the two screws (arrowed) on
each side of the console - automatic
transmission models

automatic transmission models, refit the
selector lever cover as described in Chap-
ter 7B.

27 Facia panels -
B

Warning: All models are
equipped with an airbag system.
The driver’s airbag is mounted
in the steering wheel centre pad
and, where fitted, the

(arrowed) and remove the lower steering
column shroud

27.8b ...then manipulate the shroud out
from under the instrument panel

e N f
26.18 Lift the console from its location and
remove it from the car - automatic
transmission models

passenger's airbag is mounted in the
passenger’s side of the facia. Make sure
that the safety precautions given in
Chapter 12 are followed, to prevent
personal injury.

Glovebox

Removal

1 Open the glovebox and use a small
screwdriver to push the two plastic hinge pins
inwards (see illustration).

2 With the hinge pins released, withdraw the
glovebox from the facia.

Refitting

3 Refitting is a reversal of removal.

Driver’s side lower panel

Removal

4 Release the two plastic screws located at
the top of the panel, then lift the panel from
the facia.

Refitting
5 Refitting is a reversal of removal.

Steering column shrouds

Removal

6 Undo the four retaining screws and remove
the lower shroud from the underside of the
steering column (see illustration).

7 Remove the steering wheel as described in
Chapter 10.

8 Undo the two screws securing the front of
the upper shroud to the steering column
switch assembly. Manipulate the shroud out
from under the instrument panel and remove
the shroud from the column (see
illustrations).

Refitting

9 Refitting is a reversal of removal, referring
to Chapter 10 for steering wheel refitting
procedures.

Instrument panel surround

Removal
10 Undo the two lower retaining screws, one
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27.10 Undo the two instrument panel
surround lower retaining screws

27.14a Undo the retaining screws
securing the vent panels to the lower
centre panel ...

27.16 Carefully prise free the upper edge
of the panel to disengage the four
retaining clips

on each side of the surround (see
illustration).

11 Undo the two upper screws in the centre
of the surround, then withdraw the surround
from the facia (see illustrations).

Refitting
12 Refitting is a reversal of removal.

Lower centre panel

Removal

13 Remove the centre console as described
in Section 26.

14 Undo the retaining screws securing the
vent panels to the lower centre panel, Withdraw
the panels from their location to disengage the
rear retaining clips (see illustrations).

15 Undo the two lower centre panel retaining

27.14b . .. withdraw the panels to
disengage the rear retaining clips

27.17 Disconnect the wiring connector,
then withdraw the panel from the facia

screws located beneath the ashtray (see
illustration).

16 Carefully prise free the upper edge of the
panel to disengage the four retaining clips
(see illustration).

17 Disconnect the wiring connector at the
rear of the panel, then withdraw the panel
from the facia (see illustration).

Refitting
18 Refitting is a reversal of removal.

Centre switch panel

Removal

19 Remove the lower centre panel as
described previously.

20 Undo the two lower screws securing the
switch panel to the facia (see illustration).

21 Lower the panel from its location to free

. . then withdraw the surround
from the facia

27.15 Undo the two lower centre panel
retaining screws (arrowed) located
beneath the ashtray

27.20 Undo the two lower screws
(arrowed) securing the centre switch panel
to the facia

the upper retaining tags, disconnect the
wiring connectors and remove the panel (see
illustration).

27.21 Lower the panel to free the upper
retaining tags, then disconnect the wiring
connectors

Ref
2
Ce
Re
<}
oS
24
-
-1
e
LT
-]
e
fag ]
-y
Re
-2
Co
Mo
b
232
-
B
25
=
Re
2




Bodywork and fittings 1125

27.25 Undo the two screws (arrowed) in
the centre switch panel aperture

Refitting
22 Refitting Is a reversal of removal.

Centre vent panel

Removal

23 Remove the radio/cassette player as
described in Chapter 12.

24 Remove the centre switch panel as
described previously.

25 Undo the two retaining screws located in
the centre switch panel aperture (see
illustration).

26 Undo the four retaining screws located in
the radio/cassette player aperture and remove
the centre vent panel from the facia (see
illustration).

Refitting

27 Refitting is a reversal of removal.

Complete facia assembly

Note: This is an involved operation entailing
the removal of numerous components and
assemblies, and the disconnection of a
multitude of wiring connectors. Make notes on
the location of all disconnected wiring, or
attach labels to the connectors, to avoid
confusion when refitting.

Removal
28 Disconnect the battery negative terminal

27.37 Undo the three bolts securing the
upper edge of the facia to the body

27.26 Undo the four screws (arrowed) in
the radio/cassette player aperture and
remove the centre vent panel

(refer to Disconnecting the battery in the
Reference Chapter).

29 Remove the front pillar trim panels on
both sides as described in Section 25.

30 Remove all the facia panels described
previously in this Section.

31 Remove the steering column as described
in Chapter 10.

32 Remove the instrument
described in Chapter 12.

33 Where fitted, remove the passenger's
airbag as described in Chapter 12.

34 Lift up the locking catch and disconnect
the wiring connector from the body computer
(see illustration).

panel as

27.35 Undo the three bolts (arrowed) and
release the fuse/relay box

27.38 Prise out the lower retaining bolt
access cover on the passenger’s side

27.34 Lift up the locking catch and
disconnect the wiring connector from the
body computer

35 Undo the three bolts and release the
fuse/relay box from the facla (see
illustration).

36 Carefully prise out the retaining bolt
access covers from the top of the facia at the
centre, and on each side (see illustration).
37 Undo the three bolts now accessible,
securing the upper edge of the facia to the
body (see illustration).

38 Prise out the lower retaining bolt access
cover on the passenger's side (see
illustration).

39 Undo the bolts securing the lower part of
the facia to the body (see illustrations).

40 Carefully pull the whole facia moulding

27.36 Carefully prise out the retaining bolt
access covers from the top of the facia

27.39a Undo the facia centre bolts
(arrowed). ..
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27.39b ... the side bolt (arrowed) on the
passenger’s side . ..

27.39d ... and the lower bolt (arrowed) on
each side

away from the bulkhead slightly (see
illustration). Label all remaining wiring
connectors to ald correct refitting later, then
disconnect them, Check that nothing remains
connected between the facia and bulkhead
then draw the facia moulding away and
remove it from the car.
Refitting
41 Refitting is a reversal of removal, noting
the following points:

a) Reinstate all electrical connections

according to the labels made during

27.39c ... and driver's side (arrowed). ..

27.40 Carefully pull the facia moulding
away from the bulkhead

removal and ensure that cables are
secured in their clips, using the original
routing.

b) Refer to the Chapters indicated and refit
all components disturbed during the
removal process.

¢) On completion, reconnect the battery
negative terminal and check the operation
of all controls, gauges and Instruments
disturbed during the removal process,
including the heating/air conditioning
system.

28.5 Towbar component and attachment details (see text for item description)

28 Witter towbar installation )

Caution: On certain Punto models, it may
be necessary to fit additional strengthening
braces (supplied as a kit by Fiat dealers) to
the rear chassis members before
installation of the towbar. Consult a Fiat
dealer for further information and, where
applicable, ensure that the strengthening
braces are fitted in accordance with the
manufacturer’'s instructions before
proceeding with the towbar installation.

General information

1 Although the following information
specifically depicts the fitting of a Witter
towbar, the procedures can be used as a
general guide for other towbar types.

2 Prior to starting, read through the entire
procedure to familiarise yourself with the work
involved and ensure that all necessary tools
and equipment are available.

3 On completion of the installation, refer to
Chapter 12 for towbar electrical socket
installation and wiring connection details.

4 Refer to Dimensions and weights in the
Reference Chapter for maximum towing
weights and trailer nose weight which must be
strictly observed,

Materials
5 Unpack the towbar and check that all the
following parts are contained in the kit (see
illustration). The illustration shows the
component arrangement when a fixed towball
is being used. If the optional detachable towball
is to be used, items 5, 6, 7, 8 and 12 will not be
required. The installation procedures contained
In this Section cover both towball types.
1) Cross-bar.
2) Left-hand sidearm.
3) Right-hand sidearm.
4) Captive straps (2).
5) Neck - for use with fixed towball.
6) Spacing bushes (2) - for use with fixed
towball.
7) M12 x 90 x 1.75 mm bolts (2) - for use
with fixed towball.
8) Disc spring washers (2) - for use with
fixed towball.
9) M8 x 40 x 1.25 mm bolts (2), nuts (2),
lockwashers (4) and flat washers (4).
10) M12 x 35 x 1.75 mm bolts (4), nuts (2),
lockwashers (4) and flat washers (2).
11) M10 x 30 x 1.5 mm bolts (2), nuts (2),
lockwashers (2) and flat washers (4).
12) M16 x 50 x 2.0 mm bolts (2), nuts (2)
and lockwashers (2) — for use with fixed
towball.

Towbar installation

Note: Refer to illustration 28.5 for detalls af
the components and mounting points
described in the following procedure.

6 Chock the front wheels then jack up the
rear of the car and securely support it on axle

v i e wm
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28.7 Undo the screws securing the rear
bumper lower mountings to the brackets
on the underbody

28.12b ... until it is possible to insert the
captive strap

stands (see Jacking and Vehicle Support).
Remove the rear roadwheels.

7 Undo the screws securing the rear bumper
lower mountings to the brackets on the
vehicle underbody (see illustration).

B Release the exhaust rear silencer from the
rubber mounting, then undo the retaining bolt
and remove the rubber mounting support
bracket from the chassis side ralil.

9 Undo the remaining bolts and remove the
exhaust system rear heat shield.

10 Prise out the plastic blanking plugs from
the holes in the chassis side rails at position 9.
11 Working on the left-hand side, make a
mark on the chassis side rail 35.0 mm forward
(towards the front of the car) from the
centre of the forward-most mounting hole at
position 9 (see illustration).

12 Drill a pilot hole at the position marked,

< A —n i
. and exhaust mounting support
bracket

28.13c ..

28.11 Mark the chassis side rail 35.0 mm
forward from the centre of the forward-
most mounting hole

28.12c ... Feed the strap through the
chassis side rail, allowing the mounting
stud to protrude through the existing hole

then enlarge the hole using a conical hole
cutter until it is possible to insert the captive
strap (4). Feed the strap through the hole and
into the chassis side rail, allowing the
mounting stud to protrude through the
rearmost existing hole (see illustrations).

13 With the captive strap in place, locate the
left-hand sidearm (2) in position, followed by
the previously removed exhaust heat shield
and exhaust mounting support bracket (see
illustrations). Secure the assembly with the
bolt, nut, flat washers and lockwashers (9),
tightened finger tight only at this stage.

14 Repeat paragraphs 11 and 12 on the right-
hand side of the car, then place the remaining
captive strap (4) in position. Fit the right-hand
sidearm (3) and secure the sidearm with the
bolt, nut, flat washers and lockwashers (9),
tightened finger tight only at this stage.

v _
28.15a Engage the cross-bar with the two
sidearms . , .

28.12a Drill a pilot hole at the position
marked, then enlarge the hole using a
conical hole cutter. ..

28.13a Locate the left-hand sidearm in
position . ..

15 Engage the cross-bar (1) with the two
sidearms, and loosely attach the two upper
mountings with the bolts, nuts, flat washers
and lockwashers (11) (see illustrations). Note

28.13b ... followed by the previously
removed exhaust heat shield . . .

28.15b ... and attach the upper
mountings (arrowed) with the bolts, nuts,
flat washers and lockwashers
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28.16 Attach the cross-bar to the rearmost
holes in the sidearms using the bolts and
lockwashers

that on 3-door models it will be necessary to
cut off the left-hand inner mounting flange
from the bumper to provide clearance for the
towbar electrical socket mounting plate on the
cross-bar,

16 Loosely attach the cross-bar (1) to the
rearmost holes in the left-hand and right-hand
sidearms (2 and 3), using the bolts and
lockwashers (10) (see illustration).

17 If the standard fixed towball arrangement
is to be used, locate the two spacing
bushes (6) between the mounting flanges in
the cross-bar (1) (see illustration). Attach the
towball neck (5) to the cross-bar and secure

28.18a If the detachable towball is being
fitted, position the receptor unit in the
cross-bar, fit the bolts and safety chain
plate...

28.19a Drill a 12,5 mm diameter hole
through the bumper mounting brackets
each side ...

28.17a If the fixed towball is to be used,
locate the two spacing bushes between
the mounting flanges in the cross-bar

with the bolts (7) and disc spring washers (8)
(see illustration). Tighten the bolts to the
torque setting given in the Specifications at
the start of this Chapter,

18 If the optional detachable towball is being
fitted, position the towball receptor unit
between the mounting flanges in the cross-
bar (1). Insert the two bolts supplied with the
kit through the mounting holes, place the
safety chain plate in position and secure the
assembly with the two Nyloc nuts (see
illustrations). Tighten the nuts to the torque
setting given in the Specifications at the start
of this Chapter.

28.18b ... then secure the assembly with
the two Nyloc nuts

= A
28.19b ... fit the mounting bolts with a flat
washer under the bolt head and secure
with the nuts and lockwashers

28.17b Attach the towball neck to the
cross-bar and secure with the bolts and
disc spring washers

19 Using the forward-most mounting bol
holes in the cross-bar (1) as a guide, drill &
12.5 mm diameter hole through the bumpes
mounting bracket on each side (see
illustration). Fit the remaining mounting
bolts (10), with a flat washer under the bolt heaa
and secure with the nuts and lockwashers
moderately tightened (see illustration).

20 Check the fit and alignment of the towbar
components, then tighten all mountings ang
attachments to the torque settings given in
the Specifications at the start of this Chapter.
21 On completion, re-attach the exhaust
rear silencer to the rubber mounting ang
refit the bumper lower mounting screws. Refit
the roadwheels and lower the car to the
ground.

Towball attachment

Fixed towball type

Note: To avoid obscuring the number plate.
the towball should be removed when not in
use.

22 Position the towball on the towball necs
flange and Insert the two retaining bolts (120
Fit the lockwashers and retaining nuts and
tighten the nuts to the torque settings given in
the Specifications at the start of this Chaptes
(see illustration).

Detachable towball type

23 Insert the locking handle into the towba®

28.22 Secure the fixed towball to the
towbar neck flange with the two bolts nuts
and lockwashers

T B BB E L B
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28.23 To fit the detachable towball, insert the locking handle (2) into the receptor
unit (1) with the pivot cut-out portion upwards

receptor unit with the cut-out portion of the
pivot facing upwards (see illustration).

24 Hold the locking handle as described and
insert the towball neck into the receptor unit
with the towball facing downwards (see
illustration).

25 Rotate the towball neck anti-clockwise
through 180°, then pivot the locking handle

upwards until the spring-loaded catch
engages with the peg on the towball neck
(see illustrations).

26 Removal of the towball neck and handle is
a reverse of the attachment procedure. After
removal, store the components in the bag
provided and cover the aperture in the
receptor unit with the weather cover.

H44591

28.24 Hold the locking handle and insert
the towball neck (3) into the receptor unit
with the towball facing downwards

28,25a Rotate the towball neck anti-clockwise through 180°. .,

28.25b . .. then pivot the locking handle upwards until the catch

engages with the towball neck peg
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Body electrical systems
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1 General information and
precautions

The electrical system is of 12 volt negative
earth type. Power for the lights and all
electrical accessories is supplied by a lead-
acld type battery, which is charged by the
alternator.,

This Chapter covers repair and service
procedures for the various electrical
components not associated with the engine.
Information on the battery, alternator and
starter motor can be found in Chapter 5A.

It should be noted that, prior to working on
any component in the electrical system, the
battery negative terminal should first be
disconnected, to prevent the possibility of
electrical short-circuits and/or fires (refer to
rafer to Disconnecting the battery in the
Reference Chapter).

Warning: Before carrying out
any work on the electrical
system, read through the
precautions given in ‘Safety
first!’ at the beginning of this manual, and
in Chapter 5A.
Warning: Certain models are
equipped with an airbag system
and may also have pyrotechnic
seat belt pretensioners. When
working on the electrical system, refer to
the precautions given in Section 19, to
avoid the possibility of personal injury.

2 Electrical fault finding -
general information

Note: Refer to the precautions given in 'Safety
first!"' and in Section 1 of this Chapter before
starting work. The following tests relate to
testing of the main electrical circuits, and
should not be used to test delicate electronic
circuits (such as engine management systems
and anti-lock braking systems), particularly
where an electronic control unit is used,

General

1 A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusible links or circuit breakers
related to that component, and the wiring and
connectors which link the component to both
the battery and the chassis. To help to
pinpoint a problem in an electrical circuit,
wiring diagrams are included at the end of this
Chapter.

2 Before attempting to diagnose an electrical
fault, first study the appropriate wiring
diagram, to obtain a more complete
understanding of the components included in
the particular circuit concerned. The possible
sources of a fault can be narrowed down by
noting whether other components related to
the circuit are operating properly. If several

components or circuits fail at one time, the
problem is likely to be related to a shared fuse
or earth connection.

3 Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link, or a faulty
relay (refer to Section 3 for details of testing
relays). Visually inspect the condition of all
fuses, wires and connections in a problem
circuit before testing the components. Use
the wiring diagrams to determine which
terminal connections will need to be checked,
in order to pinpoint the trouble-spot.

4 The basic tools required for electrical fault-
finding include a circuit tester or voltmeter (a
12 volt bulb with a set of test leads can also
be used for certain tests); a self-powered test
light (sometimes known as a continuity tester);
an ohmmeter (to measure resistance); a
battery and set of test |leads; and a jumper
wire, preferably with a circuit breaker or fuse
incorporated, which can be used to bypass
suspect wires or electrical components,
Before attempting to locate a problem with
test instruments, use the wiring diagram to
determine where to make the connections.

5 To find the source of an intermittent wiring
fault (usually due to a poor or dirty
connection, or damaged wiring insulation), a
widggle test can be performed on the wiring.
This involves wiggling the wiring by hand, to
see if the fault occurs as the wiring is moved.
It should be possible to narrow down the
source of the fault to a particular section of
wiring. This method of testing can be used in
conjunction with any of the tests described in
the following sub-Sections.

6 Apart from problems due to poor
connections, two basic types of fault can
occur in an electrical circuit — open-circuit or
short-circuit.

7 Open-circuit faults are caused by a break
somewhere in the circuit, which prevents
current from flowing. An open-circuit fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.

8 Short-circuit faults are normally caused by
a breakdown in wiring insulation, which allows
a feed wire to touch either another wire, or an
earthed component such as the bodyshell.
This allows the current flowing in the circuit to
‘escape’ along an altemative route, usually to
earth, As the circuit does not now follow its
original complete path, it is known as a ‘short’
circuit. A short-circuit fault will normally cause
the relevant circuit fuse to blow.

Finding an open-circuit

8 To check for an open-circuit, connect one
lead of a circuit tester or voltmeter to either
the negative battery terminal or a known good
earth,

10 Connect the other lead to a connector in
the circuit being tested, preferably nearest to
the battery or fuse.

11 Switch on the circuit, bearing in mind that
some circults are llve only when the ignition

switch is moved to a particular position.

12 |f voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading.
as applicable), this means that the section of
the circuit between the relevant connector
and the battery is problem-free.

13 Continue to check the remainder of the
circuit in the same fashion.

14 When a point is reached at which ne
voltage is present, the problem must lig
between that point and the previous test poirt
with voltage. Most problems can be traced te
a broken, corroded or loose connection.

Finding a short-circuit

15 To check for a short-circuit, first
disconnect the load(s) from the circuit (loads
are the components which draw current from
a circuit, such as bulbs, motors, heating
elements, etc).

16 Remove the relevant fuse from the circuit
and connect a circuit tester or voltmeter to the
fuse connections.

17 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is moved to a particular position.

18 |f voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading.
as applicable), this means that there is &
short-circuit.

19 If no voltage is present, but the fuse st
blows with the load(s) connected, thie
indicates an internal fault in the load(s).

Finding an earth fault

20 The battery negative terminal I8
connected to ‘earth’ - the metal of the
engine/transmission and the car body - ang
most systems are wired so that they only
receive a positive feed, the current returning
via the metal of the car bady, This means that
the component mounting and the body form
part of that circuit. Loose or corrodeg
mountings can therefore cause a range of
electrical faults, ranging from total failure of &
circuit, to a puzzling partial fault. In particular,
lights may shine dimly (especially when
another circuit sharing the same earth point &
in operation), motors (eg wiper mators or the
radiator cooling fan motor) may run slowly.
and the operation of one circuit may have an
apparently-unrelated effect on another. Note
that on many vehicles, earth straps are used
between certain components, such as tha
engine/transmission and the body, usually
where there is no metal-to-metal contact
between components, due to flexible rubbes
mountings, etc.

21 To check whether a component =
properly earthed, disconnect the battery, ang
connect one lead of an ohmmeter to a known
good earth point, Connect the other lead ta
the wire or earth connection being tested. The
resistance reading should be zero; If net.
check the connection as follows.

22 |If an earth connection is thought to be
faulty, dismantle the connection, and clean
back to bare metal both the bodyshell and the
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3.2 The main fuses are located in the fusebox under the facia on

the driver's side

wire terminal or the component earth
connection mating surface. Be careful to
remove all traces of dirt and corrosion, then
use a knife to trim away any paint, so that a
clean metal-to-metal joint is made. On
reassembly, tighten the |oint fasteners
securely; if a wire terminal is being refitted,
use serrated washers between the terminal
and the bodyshell, to ensure a clean and
secure connection. When the connection Is
remade, prevent the onset of corrosion in the
future by applying a coat of petroleum jelly or
silicone-based grease, or by spraying on (at
regular intervals) a proprietary ignition sealer.

3 Fuses and relays -
general information

Fuses

1 Fuses are designed to break a circuit when
a predetermined current is reached, in order
to protect the components and wiring which
could be damaged by excessive current flow.
Any excessive current flow will be due to a
fault in the circuit, usually a short-circuit (see

Section 2).
BLOWN

o I

3.5 A blown fuse can be recognised from
its melted or broken wire

2 The main fuses are located in the fusebox
under the facia on the driver's side (see
illustration).

3 To gain access to the fuses, release the two
plastic screws located at the top of the facia
lower panel, then lift the panel from the facia.
4 Additional fuses and circuit breakers are
located in the fuse/relay box in the engine
compartment; release the clips and lift off the
cover to gain access (see illustration).

5 A blown fuse can be recognised from its
melted or broken wire (see illustration),

6 To remove a fuse, first ensure that the
relevant circuit is switched off,

7 Using the plastic tool clipped to the main
fusebox, pull the fuse from its location.

8 Spare fuses are provided in the main
fusebox.

9 Before renewing a blown fuse, trace and
rectify the cause, and always use a fuse of the
correct rating (fuse ratings are specified on
the inside of the fusebox cover panel). Never
substitute a fuse of a higher rating, or make
temporary repairs using wire or metal foil;
more serious damage, or even fire, could
result.

10 Note that the fuses are colour-coded as
follows. Refer to the wiring diagrams for
details of the fuse ratings used and the
circuits protected.

Colour Rating
Orange 5A
Red 10A
Blue 15A
Yellow 20A
Clear or White 25A
Green 30A

11 The radio/cassette player fuse is located
in the rear of the unit, and can be accessed
after removing the radio/cassette player -
refer to Section 12 for greater detail.

Relays

12 A relay is an electrically-operated switch,
which is used for the following reasons:
a) A relay can switch a heavy current

3.4 Additional fuses and circuit breakers are located in the engine
compartment fuse/relay box

remotely from the circuit in which the
current is flowing, therefore allowing the
use of lighter-gauge wiring and switch
contacts.
b) A relay can receive more than one control
input, unlike a mechanical switch.
c) A relay can have a timer function — for
example, the intermittent wiper relay.
13 The main and optional equipment relays
are primarily located in the engine
compartment fuse/relay box (see Fuses).
Additional relays may be fitted, depending on
model and specification and these are
generally mounted adjacent to the component
being controlled.
14 If a circuit or system controlled by a relay
develops a fault, and the relay is suspect,
operate the system. If the relay is functioning,
it should be possible to hear it click as it is
energised. If this is the case, the fault lies with
the components or wiring of the system. If the
relay is not being energised, then either the
relay is not receiving a main supply or a
switching voltage, or the relay itself is faulty.
Testing is by the substitution of a known good
unit, but be careful — while some relays are
identical in appearance and in operation,
others look similar but perform different
functions.
15 To remove a relay, first ensure that the
relevant circuit is switched off. The relay can
then simply be pulled out from the socket,
and pushed back into position.

4 Bulbs (exterio -
mmm& r lights)

General

1 Whenever a bulb is renewed, note the
following points:
a) Ensure that the relevant electrical circuit is
isolated before removing a bulb. If in
doubt, disconnect the battery negative
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4.3b ...and lift off the plastic cover from the rear outer corner ol‘
the headlight unit

_ .‘
L")

o Nl — - N L
4.4 Disconnect the wiring connector from the rear of the dipped 4.5 Release the retaining spring clip and remove the bulb from
beam bulb the headlight unit
rermr’na!l (refer to Disconnecting the d) Wherever bayonet-type bulbs are fitted, Dipped beam bulb $ D
b!at’t_t?ry in H: Reference Chapter) before -s'ﬂs"t‘rns'r t;‘;]at ;hj.- b!we c;mtract(sj bear firmly 3 Release the spring clip and lift off the -
i AR RO s e T SIONIBLIIG I SO _ plastic cover from the rear outer corner of the w A
) Remember that, if the circuit has just e) Always ensure that the new bulb is of the headlight unit (see illustrations) -
been In use, the bulb may be extremely correct rating (see Specifications), and that 8 Disconnecttha Witlha-conn e;:t of from il fra—
hot. it is completely clean before fitting it; this g o8 -
¢) Always check the bulb contacts and applies particularty to headlight/foglight rear of the bulb (see illustration), !
holder, ensuring that there is clean metal- bulbs (see following paragraphs). 5 Release the retaining S CI'P anss .
to-metal contact between the bulb and its .remova ‘the bulb from:the headlight unit (ses - q'
live contact(s) and earth. Clean off any Headlight illustration). ) ) h
corrosion or dirt before fitting a new bulb. 2 Open and support the bonnet. 57 Wnen handiing the hiow buib, Use. S SR -
or clean cloth to avoid touching the glass with St
the fingers; moisture and grease from the skin e
can cause blackening and rapid failure of this -y
type of bulb. |f the glass is accidentally = .
touched, wipe it clean using methylated spint. e
Avoid knocking or shaking the bulb as this o
may weaken the filament. o
7 Install the new bulb, using a reversal of the —
removal procedure, ensuring that its locating
tabs are correctly located in the light unit cut- Sach
outs. Secure the bulb in position with the -
retaining clip. o F
7 Main beam bulb
o e~

= B Release the two spring clips and lift off the
4.8a Release the two spring clips . . . 4.8b ... and lift off the plastic cover from  plastic cover from the rear inner corner of the )
the rear inner corner of the headlight unit  headlight unit (see illustrations). "%
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4.9 Disconnect the wiring connector from the rear of the main

beam bulb

4.10b ... and remove the bulb from the headlight unit

9 Disconnect the wiring connector from the
rear of the bulb (see illustration).

10 Release the retaining spring clip and
remove the bulb from the headlight unit (see
illustrations),

11 When handling the new bulb, use a tissue
or clean cloth to avoid touching the glass with
the fingers; moisture and grease from the skin
can cause blackening and rapid failure of this
type of bulb. If the glass is accidentally
touched, wipe it clean using methylated spirit.
Avoid knocking or shaking the bulb as this
may weaken the filament.

12 Install the new bulb, using a reversal of
the removal procedure. Ensure that its
locating tabs are correctly located in the light
unit cut-outs and secure the bulb in position
with the retaining clip.

Sidelight

13 Open and support the bonnet.

14 Release the two spring clips and lift off the
plastic cover from the rear inner cormer of the
headlight unit (see illustrations 4.8a
and 4.8b).

16 Depress the retaining tabs and withdraw

4.15 Depress the retaining tabs and withdraw the sidelight

bulbholder from the headlight unit

the sidelight bulbholder from the headlight
unit (see illustration).

16 Remove the push-fit bulb from the
bulbholder (see illustration).

17 Fit the new bulb using a reversal of the
removal procedure.

Front direction indicator
18 Open and support the bonnet.

19 Release the two spring clips and lift off the
plastic cover from the rear inner corner of the
headlight unit (see illustrations 4.8a and 4.8b).
20 Twist the bulbholder anti-clockwise and
withdraw it from the light unit (see
illustration).

21 The bulb is a bayonet fit in the bulbholder.
22 Fit the new bulb using a reversal of the
removal procedure.

4,16 Remove the push-fit bulb from the
bulbholder

4.20 Twist the direction indicator
bulbholder anti-clockwise and withdraw it
from the headlight unit
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4.23 Push the side repeater light unit
rearwards, then lever it out of the wing
aperture

Indicator side repeater

23 Push the light unit towards the rear of the
vehicle slightly, then insert a screwdriver
behind the front edge of the unit and lever it
out of the wing aperture (see illustration).

24 Withdraw the light unit, then twist the
bulbholder anti-clockwise to release it from
the light unit (see illustration).

4.24 Twist the bulbholder anti-clockwise
to release it from the light unit

25 The bulb is a push-fit in the bulbholder.
26 Fit the new bulb using a reversal of the
removal procedure.

Front foglight

27 Refer to the headlight dipped beam bulb
renewal procedure described previously. Note
that, due to the restricted working clearance

in the engine compartment, it will &
necessary to remove the headlight unit,
described In Section 6, if the left-hand fogligh®
bulb is being renewed.

Rear light cluster bulbs

28 For access to the left-hand light cluster &
models equipped with an ause
amplifier/loudspeaker unit, undo the retai
screws and move the unit to one side.

29 Working from within the loadspace, prise
the plastic cap from the rear pillar trim pa:
(see illustration).
30 Using the screwdriver and special sock
provided with the vehicle's toolkit, unscre
the rear light cluster upper securing bolt
illustration).

31 Fold back the access flap in the reas
carpet and unscrew the lower securing bolt &
the same way (see illustration).
32 Pull the light cluster away from 5
bodywork and disconnect the wi
connector (see illustration).

33 Remove the screws and separate

-
=

4.31 Fold back the carpet access flap and unscrew the lower
securing bolt in the same way

|

¥, =

4.30 Unscrew the rear light cluster upper securing bolt using the
screwdriver and special socket

4.32 Withdraw the light cluster and disconnect the wiring

connector
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4.33a Undo the retaining screws. ..

bulbholder from the lens unit (see
Hllustrations).

34 The bulbs are a bayonet fit in the
bulbholder (see illustration).

35 Fit the new bulb using a reversal of the
ramoval procedure.

Rear number plate light

36 Using a small screwdriver, carefully
prise the right-hand side of the light unit

4.33b ... and separate the bulbholder
from the lens unit

from its location in the bumper.

37 Twist the bulbholder anti-clockwise and
withdraw it from the light unit.

38 The bulb is a push-fit in the bulbholder.
39 Fit the new bulb using a reversal of the
removal procedure.

High-level stop-light

40 Open the tailgate and undo the two stop-
light unit retaining screws (see illustration).

4.34 Remove the bayonet fit bulbs from
the bulbholder

41 Withdraw the light unit from the tailgate
and disconnect the wiring connector at the
bulbholder (see illustration).

42 Release the plastic retaining clip at the
end of the bulbholder and lift the bulbholder
from the light unit (see illustration).

43 Remove the relevant push-fit bulb from
the bulbholder (see illustration).

44 Fit the new bulb using a reversal of the
removal procedure.

4.41 Withdraw the light unit and disconnect the bulbholder wiring
connector

the light unit

4.42 Release the plastic retaining clip and lift the bulbholder from

4.43 Remove the relevant push-fit bulb from the bulbholder
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e) Always ensure that the new bulb is of the

5 Bulbs (interior lights) - » correct rating (see Specifications), and
renewal % that it is completely clean before fitting it.
% Courtesy light
2 Using a small screwdriver, carefully prise
General the light unit from its location (see

1 Whenever a bulb is renewed, note the illustration).
following points:

a) Ensure that the relevant electrical circuit is
isolated before removing a bulb. If in
doubt, disconnect the battery negative
terminal (refer to Disconnecting the
battery in the Reference Chapter) before
starting work.

b) Remember that, if the light has just been
in use, the buib may be extremely hot.

¢) Always check the bulb contacts and
holder, ensuring that there Is clean metal-
to-meftal contact between the bulb and its
live contact(s) and earth. Clean off any
corrosion or dirt before fitting a new bulb.

d) Wherever bayonet-type bulbs are fitted,

ensure that the live contact(s) bear firmly 5.7 Carefully prise the luggage compart-
against the bulb contact. ment light unit from the support panel

5.4 Remove the relevant festoon bulb from the bulbholder

contacts

3 Insert the screwdriver under the tab on #
light unit rear cover and open the cover
illustrations).

4 Remove the relevant festoon bulb from
bulbholder contacts (see illustration).
5 Fit the new bulb using a reversal of 8
removal procedure.

Luggage compartment light

6 The light unit is located under the rights
hand parcel shelf support panel.

7 Using a small screwdriver, carefully p
the light unit from the support panel {
illustration).

8 Open the bulbholder and remove the pus®
fit bulb (see illustrations).
9 Fit the new bulb using a reversal of #
removal procedure.

Instrument panel illumination

10 The instrument panel illumination &
warning light bulbs are an integral part of #
instrument panel cluster and cannot B8
renewed separately.
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5.8a Open the bulbhoider. ..

Switch illumination

11 The bulbs that illuminate the facia-
mounted switches are integral with the switch
body and cannot be renewed separately.

Heater/ventilation control
illumination

12 Remove the facia lower centre panel as
described in Chapter 12.

13 Remove the relevant push-fit bulb from its
location in the ventilation control panel (see
illustration).

6.2 Unscrew the headlight side and upper
securing bolts (arrowed)

B N aldN
6.3b .
wing

.. then disengage the locating peg (arrowed) from the front

5.8b ... and remove the push-fit bulb

14 Fit the new bulb using a reversal of the
removal procedure.

6 Exterior light units -
removal and refitting

V

Caution: Ensure that the relevant electrical
circuit is isolated before removing a light
unit. If in doubt, disconnect the battery
negative terminal (refer to Disconnecting
the battery in the Reference Chapter).

6.3a Withdraw the inner edge of the
headlight unit from its location . ..

5.13 Remove the relevant push-fit bulb
from the heater/ventilation control panel

Headlight

Removal

1 Remove the front bumper as described in
Chapter 11.

2 Unscrew the headlight side and upper
securing bolts (see illustration).

3 Withdraw the inner edge of the headlight
unit from its location then disengage the
locating peg from the front wing (see
illustrations).

4 Disconnect the wiring connector and
remove the headlight unit from the car (see
illustration).

Refitting
5 Refitting is a reversal of removal. On
completion, it is advisable to have the

headlight beam alignment checked with
reference to Section 8.

Indicator side repeater light

6 The procedure is described as part of the
bulb renewal procedure in Section 4.

Rear light cluster

7 The procedure is described as part of the
bulb renewal procedure in Section 4.

6.4 Disconnect the wiring connector and remove the headlight
unit
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7.3a Undo the instrument panel upper retaining screw . ..

Rear number plate light

8 The procedure is described as part of the
bulb renewal procedure in Section 4.

High-level stop-light

9 The procedure is described as part of the
bulb renewal procedure in Section 4.

7 Instrument panel -

N

removal and refitting N
X
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the instrument panel surround
from the facia as described in Chapter 11,
Section 27.

3 Undo the upper screw, and the single
screw each side securing the instrument

facia slightly

panel to the facia (see illustrations).

4 Tip the instrument panel down at the top
and carefully pull the it away from the facia
slightly (see illustration).

5 Reach behind the panel, lift up the wiring
connector locking catch and disconnect the
connector (see illustration). Remove the
instrument panel from the car,

6 The instrument panel cannot be dismantled
and the individual components are not
available separately.

Refitting
7 Refitting is a reversal of removal.

8 Headlight beam alignment -
general information

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be

7.3b ... and the single screw each side

7.5 Lift up the wiring connector locking catch and disconnect

carried out by a Fiat dealer or suitab
equipped workshop. Incorrectly adj
headlamps can dazzle other drivers
cause accidents,

Certain models are equipped with
headlight aim adjustment system, operated &
a switch located on the instrument panel.
system allows the aim of the headlights to S
adjusted to compensate for the varying loss
carried in the vehicle. The system shoula &
positioned according to the load being
in the vehicle as follows:

Position 0 Front seats occupied
(1 or 2 people).
Front and rear seats
occupied (5 people).
Front and rear seats
occupied and luggage
compartment loaded.
Driver’s seat occupied
and luggage
compartment fully-
loaded.

Position 1

Position 2

Position 3

connector
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mounting bracket to the front body panel

9 Horn - removal and refitting .‘-§§.
EN

Removal

1 The horn is located at the front right-hand
side of the engine compartment.

2 Undo the bolt securing the horn mounting
bracket to the front body panel (see
illustration). Disconnect the  wiring
connectors and remove the horn and bracket.
3 Undo the securing nut and separate the
horn from the bracket.

Refitting

4 Refitting is a reversal of removal.

10.3a On manually-adjustable mirrors,
prise the rubber cover off the adjustment
lever

10.4b ... and lift the speaker from the
panel bracket

10.2a Prise out the trimcap ...

10 Loudspeakers -
removal and refitting

V

Removal

1 Ensure that the radio/cassette unit is
switched off.

Front door tweeter speaker

2 Prise out the trim cap and undo the screw
securing the exterior mirror inner trim panel
(see illustrations).

3 Where a manually-adjustable exterior mirror
is fitted, prise the rubber cover off the
adjustment lever, then unscrew and remove

10.3b Using pointed-nose pliers, unscrew
and remove the locking collar

10.5a Prise off the loudspeaker grille . . .

10.2b ... and undo the screw securing the
exterior mirror inner trim panel to the front
door

the locking collar using pointed-nose pliers
(see illustrations).

4 Pull the panel from its location to disengage
the retaining clips. Disconnect the loudspeaker
wiring connector and lift the speaker from the
panel bracket (see illustrations).

Front door main speaker

5 Carefully prise off the loudspeaker grille,
then undo the three loudspeaker retaining
screws (see illustrations). Withdraw the
speaker from the door and disconnect the
wiring connectors.

Rear parcel shelf speakers

6 Working in the luggage compartment,
disconnect the wiring connector at the
relevant loudspeaker.

10.4a Disconnect the loudspeaker wiring
connector (arrowed) . . .

10.5b ... then undo the three loudspeaker
retaining screws (arrowed)
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10.8 Undo the retaining screws, and remove the audio
amplifier/loudspeaker unit

7 Undo the two screws securing the
loudspeaker to the parcel shelf support
bracket and remove the speaker.

Sub-woofer

8 Disconnect the wiring connector, undo the
retaining screws, and remove the audio
amplifier/loudspeaker unit from the luggage
compartment (see illustration),

9 Undo the retaining screws and separate the
two halves of the unit (see illustration),

10 Disconnect the wiring connectors, undo
the four screws and remove the speaker (see
illustration).

Refitting

11 Refitting is a reversal of removal.

11 Radio aerial -
removal and refitting

Y d

Removal

1 Using a small screwdriver, carefully prise
the interior courtesy light unit from its location.
2 Undo the bolt securing the aerial base to

12.2 Remove the radio/cassette player
using the special extraction tools

the roof panel. Withdraw the aerial base and
disconnect the co-axial cable.

Refitting

3 Refitting is a reversal of removal, but ensure
that seal between the aerial housing and the
roof panel is in good condition.

12 Radio/cassette player -
removal and refitting

Vi

Note: Once the battery has been
disconnected, the radio/cassette unit cannot
be re-activated until the appropriate security
code has been entered. Do not remove the
unit unless the appropriate code is known.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Insert the special extraction tools supplied
with the vehicle into the holes on either side of
the radio/cassette unit. Press them home until

12.3a Disconnect the aerial lead . ..

10.9 Undo the retaining screws and separate the two halves of
the unit

2 -t
10.10 Disconnect the wiring connectors,
undo the screws and remove the speaker

the internal clips can be felt to release (see
illustration). Note that if the origina
extraction tools are not available, new ones
can be obtained from motor accessory
outlets,

3 Pull the unit from the facia, then disconneect
the aerial lead and wiring connector from the
rear of the unit (see illustrations).

Refitting

4 Refitting is a reversal of removal, ensuring
that the wiring is routed freely behind the unit.

12.3b ... and wiring connector from the
rear of the unit
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switch unit

13 Switches -
removal and refitting

Steering column switches

Removal

1 Remove the steering wheel as described in
Chapter 10.

2 Remove the steering column shrouds as
described in Chapter 11, Section 27.

3 Remove the airbag clockspring as
described in Section 20 of this Chapter.

4 Using an Allen key, slacken the clamp ring
bolt at the rear of the switch unit (see
illustration).

5 Withdraw the stalk switch unit off the
steering column and disconnect the switch
wiring connectors (see illustration).

Refitting

6 Refitting is a reversal of removal. Refit the
airbag clockspring, steering column shrouds
and steering wheel with reference to the
Chapters and Sections indicated.

Facia switches

7 The switches mounted in the centre of the
facia and around the instrument panel are
sealed units and cannot be individually
removed.

8 Removal and refitting procedures for the
centre switch panel in the facia are contained
in Chapter 11, Section 27; instrument panel
removal and refitting procedures are given in
Section 7 of this Chapter.

Stop-light switch

9 Refer to the information contained in
Chapter 9.

Centre console switches

10 Carefully prise the switch control panel
from the centre console.
11 Disconnect the wiring connectors from

13.4 Slacken the clamp ring boit (arrowed) at the rear of the stalk

&

the rear of the switches and remove the
control panel. Note that the individual
switches cannot be removed separately from
the panel.

12 Refitting is a reversal of removal.

14 Tai wiper motor -

Vi

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the tailgate inner trim panel as
described in Chapter 11, Section 25,

3 Remove the wiper arm with reference to
Section 17,

4 Working Inside the tailgate, disconnect the
tailgate wiper motor wiring connector.

5 Unscrew the three bolts securing the motor
to the tailgate and remove the motor
assembly (see illustration).

Refitting

6 Refitting is a reversal of removal. Refit the
wiper arm with reference to Section 17,

15 Windscreen/tailgate washer §

system components — N
removal and refitting "
Washer fluid reservoir
Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the left-hand front roadwheel.

2 Undo the retaining screws and remove the
wheel arch liner.

3 From under the wheel arch undo the two
reservoir retaining bolts.

13.5 Withdraw the stalk switch unit and disconnect the wiring

connectors

4 Lower the reservoir from its location and
disconnect the washer pump wiring
connectors and the fluid hoses. Remove the
reservoir from under the wheel arch,
Refitting

5 Refitting Is a reversal of removal.

Washer pump(s)

Removal

6 Remove the washer fluid reservoir, as
described in the previous sub-Section.

7 Release the spring clip, then pull the
washer pump from the reservoir, Where
applicable, recover the grommet.

Refitting
8 Refitting is a reversal of removal.

Windscreen washer nozzles

Removal

9 Open the bonnet.

10 Working under the bonnet, depress the
securing tabs and push the relevant nozzle
from the bonnet. Disconnect the fluid hose,
and withdraw the nozzle.

Refitting
11 Refitting is a reversal of removal.

14.5 Tailgate wiper motor retaining bolts
(arrowed)
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16.5a Undo the two wiper motor and linkage retaining bolts

(arrowed). . .

Tailgate washer nozzie

Removal

12 Remove the high-level stop-light as
described in Section 4.

13 Working in the tailgate aperture behind
the high-level stop-light, disconnect the
washer fluid hose from the nozzle.

14 Depress the securing tabs and push the
nozzle from the tailgate.

Refitting
15 Refitting is a reversal of removal.

16 Windscreen wiper motor N
and linkage - N
removal and refitting 3:

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Refer to Section 17 and remove both wiper
arms.

16.4a Lift off the wiper motor protective cover...

3 Remove the windscreen scuttle grille panel
as described in Chapter 11, Section 22.

4 Lift off the wiper motor protective cover and
disconnect the motor wiring connector (see
illustrations).

5 Undo the two wiper motor and linkage
retaining bolts and withdraw the assembly
from the scuttle (see illustrations).

Refitting

6 Refitting is a reversal of removal.

17 Wiper arm -
removal and refitting

Ve

Removal

1 Operate the wiper motor, then switch it off
so that the wiper arm returns to the at-
rest/parked position.

2 Stick a length of masking tape on the glass
below the edge of the wiper blade, to use as
an alignment aid on refitting.

16.5b ... and withdraw the assembly from the scuttle

16.4b ... and disconnect the motor wiring connector

3 Prise off the wiper arm spindle nut coves,
then slacken and remove the spindle nut (see
illustration).

4 Lift the blade off the glass, and pull the
wiper arm off its spindle. If necessary, the anm
can be carefully levered off the spindle using &
suitable flat-bladed screwdriver. If both
windscreen wiper arms are removed, note

17.3 Prise off the wiper arm spindle nut
cover, then slacken and remove the
spindle nut
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their locations, as different arms are fitted to
the driver's and passenger's sides.

Refitting

5 Ensure that the wiper arm and spindle
splines are clean and dry.

6 When refitting a wiper arm, refit the arm to
the spindle, aligning the wiper blade with the
tape fitted before removal. If both windscreen
wiper arms have been removed, ensure that
the arms are refitted to their correct positions
as noted before removal.

7 Refit the spindle nut, tighten it securely, and
refit the nut cover.

18 Anti-theft system and engine
immobiliser -
general information

All models in the range are equipped as
standard with a central locking system
incorporating an electronic engine immobiliser
function.

The electronic engine immobiliser is
operated by a transponder fitted to the
ignition key, in conjunction with an analogue
module fitted around the ignition switch.

When the ignition key is inserted in the
switch and turned to the ignition ‘on’ position,
the control module sends a preprogrammed
recognition code signal to the module on the
ignition switch. If the recognition code signal
matches that of the transponder on the
ignition key, an unlocking request signal is
sent to the engine management ECU allowing
the engine to be started. If the ignition key
signal is not recognised, the engine
management system remains immobilised.

When the ignition is switched off, a locking
signal is sent to the ECU and the engine is
immobilised until the unlocking request signal
is again received.

19 Airbag system — general
information, precautions and
system de-activation

General information

A driver's airbag is fitted as standard on all
models, with passenger's airbag, side
airbags, and side window airbags available as
optional equipment on most models. The
driver's airbag is located in the steering wheel
centre pad and the passenger's airbag is
located above the glovebox in the facia. The
side airbags are located In the front seat
backs, and the side window airbags are
located in the roof headlining on both sides of
the car. In addition, pyrotechnic seat belt
pretensioners are fitted to the inertia reels of
the front seat belts.

The airbag and seat belt pyrotechnic safety
systems are armed only when the ignition is
switched on, however, a reserve power
source maintains a power supply to the

systems in the event of a break in the main
electrical supply. The airbags are activated by
a 'g’ sensor (deceleration sensor), and
controlled by an electronic control unit
located under the centre of the facia. The side
airbags and side window airbags are
activated by severe side impact and operate
in conjunction with the main system. The
pyrotechnic seat belt pretensioners operate
independently of the main system.

The airbags are inflated by a gas generator,
which forces the bag out from its location in
the steering wheel, facia, seat back frame or
roof headlining.

Precautions
Warning: The following
precautions must be observed
when working on vehicles
equipped with an airbag system,
to prevent the possibility of personal
injury. Many of the precautions are equally
applicable to the pyrotechnic seat beit
pretensioners and should be similarly
observed.

General

The following precautions must be
observed when carrying out work on a vehicle
equipped with an airbag:

a) Do not disconnect the battery with the
engine running.

b) Before carrying out any work in the
vicinity of the airbag, removal of any of
the airbag components, or any welding
work on the vehicle, de-activate the
system as described in the following sub-
Section.

¢) Do not attempt to test any of the airbag
system circuits using test meters or any
other test equipment.

d) If the airbag warning light comes on, or
any fault in the system is suspected,
consult a Fiat dealer without delay. Do
not attempt to carry out fault diagnosis,
or any dismantiing of the components.

When handling an airbag

a) Transport the airbag by itself, bag
upward.

b) Do not put your arms around the airbag.

c) Carry the airbag close to the body, bag
outward.

d) Do not drop the airbag or expose it to
impacts.

e) Do not attempt to dismantle the airbag
unit,

f) Do not connect any form of electrical
equipment to any part of the airbag
circuit,

When storing an airbag unit

a) Store the unit in a cupboard with the
airbag upward.

b) Do not expose the airbag to temperatures
above 80°C.,

¢) Do not expose the airbag to flames.

d) Do not attempt to dispose of the airbag -
consult a Fiat dealer.

e) Never refit an airbag which is known to be
faulty or damaged.

De-activation of airbag system

The system must be de-activated before
carrying out any work on the airbag
components or surrounding area:

a) Switch on the ignition and check the
operation of the airbag warmning light on
the instrument panel, The light should
illuminate when the ignition is switched
on, then extinguish,

b) Switch off the ignition.

¢) Remove the ignition key.

d) Switch off all electrical equipment.

e) Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

) Insulate the battery negative terminal and
the end of the battery negative lead to
prevent any possibility of contact.

g) Wait for at least ten minutes before
carrying out any further work.

Activation of airbag system

To activate the system on completion of
any work, proceed as follows:

a) Ensure that there are no occupants in the
vehicle, and that there are no loose
objects around the vicinity of the steering
wheel. Close the vehicle doors and
windows.

b) Ensure that the ignition is switched off
then reconnect the battery negative
terminal.

¢) Open the driver's door and switch on the
ignition, without reaching in front of the
steering wheel. Check that the airbag
warning light illuminates briefly then
extinguishes.

d) Switch off the ignition.

e) If the airbag warning light does not
operate as described in paragraph c),
consult a Fiat dealer before driving the
vehicle.

20 Airbag system components - 5
removal and refitting ;

Warning: Refer to the
precautions given in Section 19
before attempting to carry out
work on any of the airbag
components. Any suspected faults with
the airbag system should be referred to a
Fiat dealer - under no circumstances
attempt to carry out any work other than
removal and refitting of the front airbag
unit(s) and/or the airbag clockspring, as
described in the following paragraphs.

Electronic control unit

1 The airbag ECU is located under the centre
of the facia and is accessible after removal of
the lower centre side vent panels beneath the
facia.
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the wiring connector

Driver’s airbag unit
Removal

2 De-activate the airbag system as described
in Section 19.

3 Turn the steering wheel as necessary for
access to the airbag retaining bolts at the rear
of the wheel.

4 Undo the three airbag retaining bolts.

5 Carefully lift the airbag unit from the
steering wheel and disconnect the wiring
connector (see illustration).

6 If the airbag unit is to be stored for any
length of time, refer to the storage precautions
given in Section 19,

Refitting

7 Refitting is a reversal of removal, bearing in
mind the following points:
a) Do not strike the airbag unit, or expose it
fo impacts during refitting.
b) On completion of refitting, activate the
airbag system as described in Section 19.

20.13a Unscrew the three securing screws. . .

20.5 Lift the airbag unit from the steering wheel and disconnect

r/

Airbag clockspring

Removal

8 Remove the driver's airbag unit, as
described previously In this Section.

9 Remove the steering wheel as described in
Chapter 10,

10 Remove the steering column shrouds as
described in Chapter 11, Section 27.

11 Check that the centre position indicator
window on the outer moving portion of the
airbag clock spring is centred over the red
indicator tab on the fixed portion. If not
already done, it is advisable to secure the
moving and fixed portions of the clock spring
together using tape to prevent rotation with
the steering wheel removed.

12 Disconnect the wiring connector from the
top of the clockspring (see illustration).

13 Unscrew the three securing screws, and
withdraw the clockspring from the steering
column (see illustrations).

20.13b ... and withdraw the clockspring from the steering

. .
20.12 Disconnect the wiring connector from the top of the airbag
clockspring
Refitting

14 Refitting Is a reversal of removal, bearing
in mind the following points:

a) Ensure that the centre position indicator
window on the outer moving portion of
the clockspring is centred over the red
indicator tab on the fixed portion,

b) Ensure that the roadwheels are in the
straight-ahead position before refitting the:
clockspring and steering wheel.

¢) Refit the steering wheel as described in
Chapter 10, and refit the airbag unit as
described previously in this Section.

Passenger’s airbag unit

Removal

15 The passenger's airbag is fitted to the
upper part of the facia, above the glovebox.
16 De-activate the airbag system 28
described in Section 19.

17 Remove the glovebox as described =
Chapter 11, Section 27.

column
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20.18a Prise out the passenger's airbag
immobiliser switch from the facia. ..

18 Carefully prise out the immobiliser switch
from the side of the facia and disconnect the
switch wiring connector (see illustrations).
19 Working in the glovebox aperture, undo
the bolts securing the airbag assembly to the
facia support rail (see illustration). Carefully
withdraw the airbag from the facia and
disconnect the wiring connector,

20 If the airbag unit is to be stored for any
length of time, refer to the storage precautions
given in Section 19.

Refitting

21 Refitting is a reversal of removal, bearing
in mind the following points:
a) Do not strike the airbag unit, or expose it
to impacts during refitting.
b) On completion of refitting, activate the
airbag system as described in Section 19.

Side and side window airbags

22 The side, and side window, airbags are
located respectively within the front seat
backs and roof headlining, and no attempt
should be made to remove them. Any
suspected problems with the side airbag
system should be referred to a Fiat dealer.

4

20.18b ... and disconnect the switch
wiring connector

21 Towbar electrical socket - %
installation and wiring 3
connection &

General information

1 Refer to Chapter 11 for towbar installation
details (specifically detailing the instaliation of
a Witter towbar).

2 Although the following information depicts
the installation and connection of a specific
make of electrical socket, the procedures can
be used as a general guide for all installations.
3 Prior to starting, read through the entire
procedure to familiarise yourself with the work
involved and ensure that all necessary tools
and equipment are available.

4 Check that all rear lights are working
correctly prior to installation, then ensure that
all electrical circuits are switched off.

Materials

5 Unpack the Installation kit and check that
all the following parts are contained:
a) Pre-wired electrical socket.

- i

21.8a Locate the electrical socket on the mounting plate and

insert the retaining screws. ..

20.19 Undo the bolts (arrowed) securing
the airbag assembly to the facia rail

b) Socket mounting plate.
c) Audible warning unit.
d) Cable snap connectors.

Socket installation

6 Remove the rear bumper as described in
Chapter 11.

7 If the towbar is not fitted with an electrical
socket mounting plate, fit the plate supplied
with the kit, using the existing towbar
mounting bolts.

8 Where a mounting plate is incorporated in
the towbar, locate the electrical socket on the
mounting plate, insert the screws and secure
with the retaining nuts (see illustrations).

9 From within the luggage compartment,
extract the rubber grommet for the number
plate wiring harness from the inner body
panel.

10 Feed the socket wiring loom up through
the outer hole in the body rear panel, then
through the inner hole and into the luggage
compartment (see illustration overieaf).

11 Suitably enlarge the hole in the rubber
grommet using a sharp knife, or by careful use
of a drill. Take care not to damage the number




12«18 Body electrical systems

21.10 Feed the socket wiring loom through the hole in the body

rear panel into the luggage compartment

plate wiring harness insulation when enlarging
the hole.

12 Feed the electrical socket wiring loom
through the rubber grommet and into the left-
hand side of the luggage compartment (see
illustration). Refit the grommet to its location,
then refit the rear bumper as described in
Chapter 11.

Wiring connections

Note: All Punto models have bulb failure
monitoring. If a tow bar is wired without
ineluding a “smart” relay the failure warning light
will be illuminated when the trailer is connected.
13 The electrical socket pin connections,
wiring cable colours and vehicle connections
are as follows:

Towbar

electrical Cable Vehicle

socket colour connection

Pin 1 Yellow Yellow of audible
warning unit.

Pin 2 Biue Rear foglight wiring
in vehicle harness.

Pin 3 White  Earth connection.

Pin4 Green Green of audible
warning unit,

Pin 5 Brown Right-hand tail lights in
vehicle wiring harmess.

Pin 6 Red Stop-lights in vehicle
wiring harness.

Pin 7 Black  Left-hand tail

lights in vehicle

wiring harness.
14 The audible warning unit wiring cable
colours and vehicle connections are as
follows:

Wire Vehicle

colour connection

Orange Left-hand direction indicator in
vehicle wiring hamness.

Siate Right-hand direction indicator in
vehicle wiring hamess.

Black Earth connection.

Green To pin 4 of towbar electrical socket.
Yellow To pin 1 of towbar electrical socket.

15 Using a sharp knife, carefully cut off
approximately 150 mm of the black cable
sheath from the end of the electrical socket
wiring loom (see illustrations). Take great
care not to cut through the insulation of the
wires inside.

16 Strip off approximately 10 mm of
insulation from the end of the audible waming
unit and towbar socket yellow wires.

17 Connect the two yellow wires together
using an in-line connector and crimp the
connector securely using a crimping tool (see
illustrations).

21.15a Cut the socket wiring cable sheath
approximately 150 mm from the end . ..

21.12 Insert the wiring loom through the rubber grommet

18 Repeat paragraphs 16 and 17 to connect
the two green wires together,

19 Strip off the insulation from the end of the
towbar socket white (earth) wire, and the
audible warning unit black (earth) wire. Join
the two wires together using a tag connector
and securely crimp the connector (see
illustration).

20 Undo the nut securing the vehicle wiring
junction box to the rear body panel on the lef-
hand side. Slide the tag connector with the
two earth wires over the stud and secure with
the retaining nut (see illustrations).

then remove the cut portion
from the loom

21.15b ...

21.17a Connect the two yellow wires
together using an in-line connector. ..

21.17b ... and crimp the connector
securely using a crimping tool




SaTa oR5T%¥ N

Body electrical systems 1219

21 Remove the rear light cluster on the left-
hand side as described in Section 6.

22 Trace the vehicle wiring harness back
from the rear light cluster to the lower left-
hand corner of the luggage compartment.
Peel back the outer covering of the harness
sufficiently to attach the cable snap
connectors to the relevant wires in the
harness.

23 Using the wiring diagrams at the end of
this Chapter, and with reference to the rear
light cluster bulbholder and wiring connector,
identify the supply wire for the left-hand rear
direction indicator bulb.

24 Using a snap connector, connect the
orange wire of the audible waming unit to the

= =t

21.20b ... and secure with the retaining
nut

21.19 Join the two earth wires together using a tag connector

direction indicator supply wire (see
illustration).

25 Continue this procedure to connect the
towbar socket red and black wires to the left-
hand stop-light and tail light supply wires
respectively.

26 To connect the remaining wires from the
towbar socket and audible warning unit,
remove the rear light cluster on the right-hand
side.

27 Trace the vehicle wiring harness from the
right-hand rear light cluster back towards the
left-hand side of the car. Identify the relevant
wires in the harness and make the
connections using the same procedure as for
the left-hand side wiring.

21.24 Connect the towbar socket and
audible warning unit wiring to the vehicle
harness using snap connectors

21.20a Slide the earth wire tag connector over the junction box

mounting stud . . .

28 When all the connections have been
made, attach the audible warning unit to the
rear body panel (or a similar location) using
foam adhesive pads or similar (see
illustration).

29 Check that all connections have been
securely made then neatly arrange the wiring.
If necessary, use insulation tape to bind the
new wiring to the vehicle harness.

30 Refit the rear light clusters and check the
operation of the towbar socket and audible
warning unit. The trailer direction indicator
lights should flash in unison with those on the
car, and the audible warning unit should buzz.
If the audible warning unit does not buzz, this
indicates a bulb failure on the trailer.

21.28 Attach the audible warning unit to a
suitable place on the rear body panel
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Punto wiring diagrams Diagram 1
Key to symbols Fuses
= Fuse Rating Circuit protected
Bulb — Itam no. | :
F1 60A Maxi fuse, dashboard power: standard functions
Flashing bulb _“-“ﬁ_’ Single speed F2 40A Maxi fuse, dashboard power: optional functions
< pu,ﬁ,,,-m’fm ® F3 20A Maxi fuse, ignition switch
Switch —3 O F4  50A Maxi fuse, ABS power
G Twin speed F5 BOA Maxi fuse, electric power steering
—4.__,3 pump/motor 0 F6 30A Maxi fuse, low speed engine cooling fan
Multiple contact 9 F7 50A Maxi fuse, high speed engine cooling fan
switch (ganged) -9 = F8 30A Heater blower
gy Gauge/meter | :) FO  20A Headiight washer
A F10  15A Horn
Fuse/fusible 2 F11  10A Glow plug control unit, tachometer, canister solenoid,
:l;l;nznd current . Earth point ﬂ___ iambd‘: sgnm, i
- Fi2 10A AH dip beam headlight
. F13  10A LH dip beam headlight, headlight levelling
Resistor == Diode = F14 10A RH main beam headlight
_— F15 10A LH main beam headlight
bt —i Light emitting # F16  7.5A Engine management control unit, engine cooling system relay
resistor )
diode (LED) F17 7.6A Engine management control unit, fuel pump solenoid valve unit
Variable == j : Fi8 7.5A Engine management control unit
it i F19 7.5A Air conditioning compressor
e Solenoid — F20 20A Heated Diesel fuel filter
Wire splice I actuator F21 154 Engine stop solenoid (Diesel), fuel pump
or soldered i F22 20A Fuel injectors, fuel pump, ignition coils
Joint Heating ﬂ] % :gﬁ m transmission control unit
Connecting slamen F31 7.5A  Airconditioning, reversing light, heater blower fan relay
wires i F32 15A  Lighting system

F35 10A Electric power steering, automatic transmission
F36 15A Subwoofer

Wire colour
i M/N . — F37 10A Instrument cluster, brake lights
(brown with black tracer) F38  20A Contaliociing
\ F3s 10A Luggage compartment light, interior light, audio system,
Soroenedcable  —————TT— diagnostic socket
\ F40  30A Heated rear window
smm ey F41  7.5A Heated mirrors

Dashed outline denotes part of a . @ i F42 T7.5A ABS control unit
larger item, containing in this case - F43 30A Wash/wipe
an electronic or solid state device. Al Fa4  20A Cigar lighter .
e.g. connector A, pin 2. 2 Foeess F45 15A Heated seats

F46 15A Sunroof

I F47 20A LH electric window

Fag 20A RH electric window
Key to circuits F49 7.5A Audio system, instrument cluster, electric mirrors

F50 7.5A Alrbag
Diagram 1 Information for wiring diagrama. F81  7.5A Instrument panel fllumination, number plate lights
Diagram 2 Starting, charging, engine cooling fan, horn, electric F62 15A Rear window wiper

power steering. F53 10A Hazard warning lights, direction indicators, instrument cluster

Diagram 3 Side, tail & number plate lights, headlights. F54 60A Maxi fuse, glow plug system
Diagram 4 Stop & reversing lights, direction indicators & F55 7.5A Automatic transmission

hazard warning lights, front & rear fog lights.
Diagram5  Cigar lighter & accessory socket, electric sunroof,

electric mirrors, heated rear window. i
g £ Neavuioe. Engine fusebox Passenger fusebox
Diagram 7 Instrument cluster. -~ — o ———
Diagram 8  Interior lighting, heater blower (without A/C), safety E’ H _ EI il \ﬂ El @ [F3s ) [F52) [Fas] [Fag])
restraint system, audio system (low spec). e § | | F3g | [Fa1] [Fas
Diagram 9 Audio system (high spec), air conditioning. — = . — e
Diagram 10 Central Jocking, electric windows, ABS. Eel| |—( |ED (s8] (F45] (F32] (F48 )
—= ‘ — ] | | R (B == [
Earth locations :%” _.l - |_] %} 31 ] [Fa4 | [F51] [Fi2 F13
E1 At battery terminal 3l (F22 | _| Fi8
E2 LH inner wing ?l — (8
E3 LH inner wing e
E4 LH inner wing | ”3 = el -
E5 RAH footwell ] Fo |
E6 LH side of luggage compartment et N ')
E7 On gearbox
EB LH inner wing
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Diagram 2
Hazes

alilg

b=

d

.

iring

.

unit

{with air cond.)

Engine cooling fan J

fr

F

b

o

e
3_

--[11]12[16}

o0

{19 st [
_ﬂ“ {31]30}5 {21]28

steering
a = electric steering mode switch

11 Engine cooling fan series resistance
Passanger fusebox

14 Dash panel switch assembly
b = switch illumination

12

10 Engine cooling fan

(without air cond.)

( Engine cooling fan ]

Steering column multifunction switch
Steering column clock spring
Horn switch

.|

Instrument cluster

[ Starting & charging system )

o

(power steering warning light)

( Electric power steering |

(alternator warning light)
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Wire colours Key to items Diagram 3
L Bilue R Red 1 Battery 17 Multi-timer unit 20 LH rear light unit
Z Purple G Yellow 4  lgnition switch 18 LH headlight unit a = tail light
C Orange M Brown 5 Engine fusebox a= ht 21 RH rear light unit
S Pink A Lightblue 7 Steering column multifunction switch b = dip/main beam a = tail light
H Grey B  White a = side/headlight switch 18 RH headlight unit 22 Number plate light
V Green N Black b = dip/main beam switch a =sidelight
¢ = headlight flasher switch b = dip/main beam
12 Passenger fusebox
H32816

L S

Y

22(12{30{31- - {A

L

—————————— (28]
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Wire colours
L Blue R
Z Puple G
C Orange M
§ Pink A
H Gey B
V Green N

Yellow

Light blue
Black

[ Stop & reversing lights |

Key to items

.
4
5 Engine
r

Ly
o
n
na

U/

;i

o

: J] e . 53\ --—l

..
'

17 Multi-timer unit
18 LH headlight unit

19 RH

¢ = direction indicator
20 LH rear light unit

b = reversing light

¢ = stop light

d = direction indicator
21 RH rear light unit

b = fog light

¢ = stop light

d = direction indicator

BEIBH

2g

Direction indicators &
hazard warning lights

3 TG T e

Diagram 4
High level brake light
Stop light switch
light switch
LH direction indicator side repeater
RH direction indicator side repeater
LH front foglight
RH front foglight
HazET

e D - ——

LI.-:"--:.x._. G - u_-’oH

e

g
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:
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IE
| (&)
1
I
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|
- ————
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&J-
:

(8]




12#24 Wiring diagrams

Wire colours Key to items Diagram 5
L Biue R Red 1 Battery 17 Multi-timer unit
Z Puple G Yellow 4 Ignition switch 33 Cigar lighter/accessory socket
c M  Brown 5  Engine fusebox 34 Sunroof assembly
S Pink A Light blue 7 Steering column multifunction switch 35 LH mirror assembly
H Gey B Whie B as= alde/ho::g%gtx switch gg hﬂﬂ}l{ mirror as?amihg‘
Passenger rror control swi
N 14 Dash panel switch assembly 38 Heated rear window

b = switch illumination
1 = heated rear window/mirror switch

38
o
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N
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Wire colours
L Blue R
Z FPuple G
C Orange M
S Pink A
H Grey B
V.  Green N

Key to items Diagram 6
Red 1 Battery 17 Multi-timer unit
Yellow 4 Ignition switch 45 Front/rear washer pump
Brown 5 Engine fusebox 46 Headlight washer pump
Light biue 7  Steering multifunction switch 47  Front wiper motor
White a = side/headlight switch 48 Rear wiper motor
Black @ = washer switch
f = front wiper switch
g=rearwlperswltch
12 Passenger fusebox
Haza1e
i
b . o RGP e+ Lomp M A XY
F3 :.!R: ‘{'2‘7,.|2|1_4 3f----d g—m—w—BR= ,A}— .{ ...... 4
oS4 e e ig[7e ;
! | " Lt 11 ajo| WR |
': V| —e=2 12]12] -
i o r->%m | | A'_l-; 1 WC
(Teli1ls15(Al: \ } ﬁ
| | =
! | 'I | 52
! | . ; ‘
] e '
i |
[ |
=B = W 1
- NZ - - . . .
_.c‘: ‘I' M I | P ————
Nemey 3 8533 23
Yo R
= B J e 'u:‘_g a !
R -:._"f-:-__'_-:: R -')‘5_' :
] ci_ :
. ' (5] .
a e .
k. : - -lr = |‘3_Q'.'r 2
1 i :
- G m————— | Ll |
H—___ﬁ; 1 | ;ﬁ |
5 H AL |—
| {11 a !
:' -_-:_EJ s : .
) ' P-—;l 1
1 o= = SN .!'|QIP_. H—".‘ne :
¥ N 7 J ]
. - ! { s 1z} —— :
ﬁ e v ["s :
L0t i ey —— = e |
1 N/Z . ] “’:'-"“'"":'__—_," e H - ﬂ T
46 .
]

20[18/19/17|

(&)



1226 Wiring diagrams

Wire colours Key to items Diagram 7 )
L Bue R PRed 1 Battery e = fuel gauge r = heated rear window waming light |
Z Puple G Yellow 4 Ignition switch 1 = low fuel warning light s = CODE warning light !
C Omnge M Brown 5 Engine fusebox g = passenger airbag disabled t = front foglight waming light f
S Pink A Light blue 12 Passenger fusebox h = airbag fault warning light u = alarm warning light :
H Gy B  White 17 Multi-timer unit | = digital display v = ABS warning light |
V Green N Black 50 Handbrake switch | = handbrake/brake w = power steering function warning light .
51 Low brake fluid switch k = low oll pressure warning light x = power steering failure warning light
52 Fuel gauge sender/fuel pump I = alternator warning light y = door ajar waming light
53 Instrument cluster m= engine management waming light z = bulb failure warning fi
a = tachometer n = sidelight warning light al= instrument iliumination
b = speedometer o0 = main beam warning light
¢ = coolant temp. gauge p = direction indicator waming light
d = high temperature warning light g = rear foglight waming light
+H32820
—
r F e
| Engine :
] managemen
g | :
., -r—---.."—i_ 413' !
b . i 4 !
> . § S N
/-m P14,
T T, [4T4T16]~ -
17
t=Janlanlngo7] Ton] e et AFIEY -{ F
.1|?|::a.zs;zpwhs_z;:taﬂa:,c _i‘s__ai_s 6 [ [31]36],
f 1121 11Tl : ] 11l
IF @ e z
B 'lrl [ 1 | 111 !
| =y ] i See diagram 2 ' . LI | '
S35 28 Asenatir 'R {
j:l See disgram 2 e { B
I [ 'I Control unt v’ ' ( |
| & § .
= Z - I X g -
(3] Vehicle speed sensor 1 | —— f
(Engine Management] e’ ] s |
s A A II — :
@ I Coolant temp./oll pressure __ Saesr. i 1
' I (Engine managemant) e, JE0S )
I ! ' '
| - ! —— = 1
] l P T e e S JE
"||3W-’|||Dh' .--__}l ‘ L----—-—‘ i
LT N —_ \----J——e--v—-"—-‘ I .
I H ZN See diagram 8
] ' A8 Airbag control unit
L | - ?' A - B
Te[slzlala1[7} 1413}

PRl [T

$30 A B +15 - @ I
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Wire colours

<TWONT
ZO>»ZOD

Central locking

]
See diagram 10
&

Key to items

1
4
5
12
17
57
58
59
B0

Engine fusebox

Front courtesy light

Luggage compartment light
e compartment light switch

[ Interior lighting |

2IITRRAR2

Diagram 8

Passenger's curtain airbag
Airbag control unit

Seé diagram 7
Instrument

cluster

=)
: g
L0
$ &3

f
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Wire colours Key to items Diagram 9
L Blue R Red 1 Battery 65 Heater control fllumination 88 LH door speaker
Z Puple G Yellow 4 Ignition switch 80 Connector block 89 RH door speaker
C Orange M  Brown 5 Engine fusebox 81 Subwoofer 90 Audio unit
S Pink A Light blue 12 Passenger fusebox 82 Electric aerial 91 Pressure switch
H Grey B White 17 Multi-timer unit 83 LH front tweater 92 Thermostat
V Geen N Black 62 Heater blower switch/AC switch 84 RH front tweeter 93 Compressor clutch
63 Heater blower resistors 85 LH rear
B84 Heater blower motor 86 RH rear speaker
Wi
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Wiring diagrams 12¢29

Wire colours Key to items Diagram 10
L Blue R Red 1 Battery 26 Stop light switch 101 ABS control unit
Z Puple G Yelow 4 Ignition switch 80 Connector block 102 LH front wheel sensor
C Orange M Brown 5 Engine fusebox 95 LH front locking motor 103 LH rear wheel sensor
S Pink A Light blue 12 Passenger fusebox 96 LH rear locking motor 104 AH front wheel sensor
H Grey B White 14 Dash panel switch assembly 87 RH front locking motor 105 RH rear wheel sensor
V Green N Black b = switch illumination 98 RH rear locking motor
g = electric window switch 99 LH electric window motor
17 Multi-timer unit 100 RH electric window motor
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rere2 Dimensions and weights

T EEE BE ZEYEPTRPENDEPOMPIOCP EITICITSFOSCSETIALDC |

T
Pc
™
- - - &
Dimensions and weights *
P
Note: All figures are approximate, and may vary according to model. Refer to manufacturer’s data for exact figures. -
Dimensions P
AR H SIS 2 e ol s o s Yo e SAAT A s a2 3835 mm e
Overall width (excluding Mirrors) . ........ccuviurerneenarenennns 1660 mm .“
Overall helght {UDIEAEN)! . iurcica o o oamsiohaie e m i s ol wbis ok wares 1480 mm 3
e R e et fo g e Sl o o o i e it A 2460 mm
BROREARGICR T S e et aney e s i s R e A o 1398 mm P
I W e e, L e e O R I e 1392 mm i
Weights Vv
e I S e S|y S el O O e e 860 to 975 kg -
Maximum gross vehicle weight® . . ... iiiiinanninnn 1370 to 1485 kg [
i e A el N e T | P RS S NN SN e S 75 kg e
Maximum towing weight*: "
G T | T S T e e R e e L D P el 1000 kg
T R T S T e RN A e 400 kg T
Maximum trailer nose weight (braked trailer) ..................... 60 kg D

*Depending on model and specification.

.
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Conversion factors rers

Length (distance)

Inches (in) X2 =
Feet (ft) x0.3056 =
Miles x1609 =
Volume (capacity)

Cubic inches (cu in; in?) x 16.387 =
Imperial pints (Imp pt) X 0.568 =
Imperial quarts (Imp qt) % 1187 =
Imperial quarts (Imp gt) x-1.201 =
US quarts (US gt) x 0.946 =
Imperial gallons (Imp gal) x 4546 =
Imperial gallons (Imp gal) X 1201 =
US gallons (US gal) X 3.785 =
Mass (weight)

QOunces (0z) x 2835 =
Pounds (Ib) X 0454 =
Force

Ounces-force (ozf; 0z) x 0.278 =
Pounds-force (Ibf; Ib) x 4.448 =
Newtons (N) x 01 -
Pressure

Pounds-force per square inch x 0,070 =
{psi; Ibf/in®; 1b/in?)

Pounds-force per square inch x 0,068 =
{psi; Ibf/in®; Ib/in%)

Pounds-force per square inch x 0.069 =
(psi; Ibf/in?; Ib/in?)

Pounds-force per square inch X 6.895 =
(psi; Ibf/in?; Ib/in?)

Kilopascals (kPa) x 001 =
Millibar (mbar) X100 =
Millibar (mbar) x 0.0145 =
Millibar (mbar) X075 =
Millibar (mbar) x 0401 =
Millimetres of mercury (mmHg) X 0535 =
Inches of water (inH,0) x 0.036

Torque (moment of force)

Pounds-force inches X182 =
(Ibf in; Ib in)

Pounds-force inches x 0113 =
(Ibf in; b in)

Pounds-force inches x 0.083 =
(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft) x 0138 =
Pounds-force feet (Ibf ft; Ib ft) X 1.356 =
Newton metres (Nm) x 0,102 =
Power

Horsepower (hp) Xi 7451 =
Velocity (speed)

Miles per hour (miles/hr; mph) x 1,609 =
Fuel consumption*®

Miles per gallon, Imperial (mpg) x 0.354 =
Miles per gallon, US (mpg) x 0425 =
Temperature

Degrees Fahrenheit = (°C x 1.8) + 32

Millimetres (mm) X
Metres (m) x
Kilometres (km) X
Cubic centimetres (cc; cm’) X
Litres (I) X
Litres (1) X
US quarts (US gt) X
Litres (1) X
Litres (I) X
US gallons (US gal) X
Litres (I) X
Grams (g) X
Kilograms (kg) X
Newtons (N) X
Newtons (N) .3
Kilograms-force (kgf; kg) X
Kilograms-force per square X
centimetre (kgf/cm®; ka/cm’)

Atmospheres (atm) X
Bars X
Kilopascals (kPa) X

Kilograms-force per square X
centimetre (kgf/em?; kg/cm?)
Pascals (Pa) X
Pounds-force per square inch  x
(psi; Ibf/in®; 1b/in%)

Millimetres of mercury (mmHg) x
Inches of water (inH,0) X
Inches of water (inH,0) x
= Pounds-force per square inch  x
(psi; IbH/in®; 1b/inf)
Kilograms-force centimetre X
(kgf cm; kg cm)
Newton metres (Nm) X
Pounds-force feet (Ibf fi; Ib ft) x
Kilograms-force metres X
(kgf m; kg m)
Newton metres (Nm) X
Kilograms-force metres X
(kaf m: kg m)
Watts (W) X
Kilometres per hour (km/hr; kph) x
Kilometres per litre (km/I) X
Kilometres per litre (km/1) X

0.0394
3.281
0.621

W onn

0.061
1.76
0.88
0.833
1.057
0.22
0.833
0.264

Bono N wnn

0.035
2.2056

([}

36
0.225
9.81

W un

14,223 =
14.696 =
145 =

0.145

2981 =

0.01 =
68.947 =

1.333
249
1.868
2768 =

]

0.868 =

885 =

12 =

7.233

]

0.738
9.804

nn

0.0013 =

0.621

2825 =
2352 =

Inches (in)
Feet (ft)
Miles

Cubic inches {cu in; in)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp gt)
US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Ounces (0z)
Pounds (Ib)

Qunces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pounds-force per square inch
(psi; Ibf/in?; Ib/in%)
Pounds-force per square inch
(psi; Ibf/in?; 1b/in%)
Pounds-force per square inch
(psi; Ibf/in’; Ib/in)
Pounds-force per square inch
(psi; Ibf/in®; Ib/in)
Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

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

Pounds-force inches

(Ibf in; b in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm)

Horsepower (hp)

Miles per hour (miles/hr; mph)

Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56
* It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x I/100 km = 282



reres BUyiNg spare parts

Spare parts are available from many

filters, light bulbs, drivebelts, greases, brake

members of a local or national chain. They

sources, including maker's appointed pads, tough-up paint, etc). Components of frequently offer competitive prices when 2
garages, accessory shops, and motor factors.  this nature sold by a reputable shop are of the  compared with a main dealer or local garage. o
To be sure of obtaining the correct parts, it same standard as those used by the car but it will pay to obtain several quotes before r
will sometimes be necessary to quote the manufacturer, making a decision. When research}ng pm o
vehicle identification number. If possible, it Besides components, thege shops also sell  a|s0 ask what ‘extras’ may be added - for 5
can also be useful to take the old parts along  tools and general accessories, usually have jnstance fitting a new valve and balancing the J
for positive identification. Items such as co_nvanlam opening hours, charge lower ,uoqf are both commonly charged on top of
starter motors and alternators may be prices, and can often be found close to home. the price of a new tyre.
available under a service exchange scheme - Some accessory shops have parts counters -
anz) partsdreitumed shgyld be clean. e when_'e_ ct?mpogems r:;eedzd fordalnggst any Other sources s
fo"ow's'a vice regarding spare parits Is as repair job can be purchased or oraered. Bowareof parts or materials obitained T g
Motor factors market stalls, car boot sales or similar outlets. e
Officially appointed garages Good factors will stock all the more Such items are not invariably sub-standard, b
This is the best source of parts which are  important components which wear out DUt there is littie chance of compensation ¥ P
peculiar to your car, and which are not comparatively quickly, and can sometimes fhey do prove unsatisfactory. In the case of o
otherwise generally available (eg, badges, supply individual components needed for the ~ safety-critical components such as brake v
interior trim, certain body panels, etc). It is  overhaul of a larger assembly (eqg, brake seals  Pads, there is the risk not only of financia! d
also the only place at which you should buy  and hydraulic parts, bearing shells, pistons, loss, but also of an accident causing injury o
parts if the vehicle is still under warranty. valves). They may also handle work such as  death. 4
cylinder block reboring, crankshaft regrinding, Second-hand components or assemblies M
Accessory shops etc. obtained from a car breaker can be a goog &
These are very good places to buy B buy in some circumstances, but his sort of L
materials and components needed for the Tyre and exhaust specialists purchase is best made by the experienced ¥
maintenance of your car (oil, air and fuel These outlets may be independent, or DIY mechanic. -
-
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-
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Vehicle identification a
=
Modifications are a continuing and unpublicised process in vehicle b
manufacture, quite apart from major model changes. Spare parts »
manuals and lists are compiled upon a numerical basis, the individual
vehicle identification numbers being essential to correct identification of -
the component concerned. L
When ordering spare parts, always give as much information as B
possible. Quote the car model, year of manufacture and registration, -
VIN and engine numbers as appropriate. o
The Vehicle Identification Number (VIN) plate is riveted to the front of
the engine compartment, behind and above the right hand headlamp . . Ay *
unit. The vehicle identification number is also stamped into the o) it [
floorpan, beneath the carpet between the driver's door and seat b T SRR %}m 2 Ll
‘s&e i“umﬁon}_ & 4 ""L-‘id B B A BEE > s 4T =
The engine number is stamped on the cylinder block, just below the The vehicle identification number (arrowed) is stamped into the »
cylinder head joint at the timing belt end. floorpan, beneath the carpet between the driver's door and seat e




General repair procedures rerss

Whenever servicing, repair or overhaul work
is carried out on the car or its components,
observe the following procedures and
instructions. This will assist In carrying out the
operation efficiently and to a professional
standard of workmanship.

Joint mating faces and gaskets

When separating components at their
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in oll
leaks, coolant leaks, etc upon reassembly.
Separation is usually achieved by tapping
along the joint with a soft-faced hammer in
order to break the seal. However, note that
this method may not be suitable where
dowels are used for component location.

Where a gasket is used between the mating
faces of two components, a new one must be
fitted on reassembly: fit it dry unless otherwise
stated in the repair procedura. 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 unlikely to score
or damage the face, and remove any burrs or
nicks with an oilstone or fine file.

Make sure that tapped holes are cleaned
with a plpe cleaner, and keep them free of
jointing compound, if this is being used,
unless specifically instructed otherwise.

Ensure that all orifices, channels or pipes
are clear, and blow through them, preferably
using compressed air.

Oil seals

Qil seals can be removed by levering them
out with a wide flat-bladed screwdriver or similar
implement. Alternatively, a number of self-
tapping screws may be screwed Into the seal,
and these used as a purchase for pliers or some
aimilar device In order to pull the seal free.

Whenever an oil 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, and the manufacturer has not made
provision for slight relocation of the seal
relative to the sealing surface, 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 ol 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 (unless
otherwise instructed).

Screw threads and fastenings

Seized nuts, bolts and screws are quite a
common occurrence where corrosion has set
in, and the use of penetrating oil or releasing
fluid will often overcome this problem if the
offending item is soaked for a while before
attempting to release it. The use of an impact
driver may also provide a means of releasing
such stubborn fastening devices, when used
in conjunction with the appropriate
screwdriver bit or socket. If none of these
methods works, it may be necessary to resort
to the careful application of heat, or the use of
a hacksaw or nut splitter device.

Studs are usually removed by locking two
nuts together on the threaded part, and then
using a spanner on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the component in which
they are mounted can sometimes be removed
using a stud extractor. 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 is screwed in.

When tightening a castellated nut to accept
a split pin, tighten the nut to the specified
torque, where applicable, and then tighten
further to the next split pin hole. Never slacken
the nut to align the split pin hole, unless stated
in the repair 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 to the specified setting. However,
this should not be atternpted where angular
tightening has been used.

For some screw fastenings, notably
cylinder head bolts or nuts, torque wrench
settings are no longer specified for the latter
stages of tightening, “angle-tightening” being
called up instead. Typically, a fairly low torque
wrench setting will be applied to the
bolts/nuts in the correct sequence, followed
by one or more stages of tightening through
specified angles.

Locknuts, locktabs and washers

Any fastening which will rotate against a
component or housing during tightening
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 bolt or nut. Locktabs which are
folded over to retain a nut or bolt should
always be renewed.

Self-locking nuts can be re-used in non-
critical areas, providing resistance can be felt
when the locking portion passes over the bolt
or stud thread. However, it should be noted
that self-locking stiffnuts tend to lose their

effectiveness after long periods of use, and
should then be renewed as a matter of course.

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

When thread-locking compound Is found
on the threads of a fastener which is to be re-
used, It should be cleaned off with a wire
brush and solvent, and fresh compound
applied on reassembly.

Special tools

Some repair procedures in this manual
entail the use of special tools such as a press,
two or three-legged pullers, spring com-
pressors, etc. Wherever possible, suitable
readily-available alternatives to the manu-
facturer's special tools are described, and are
shown in use. In some instances, where no
alternative 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
procedures described, never attempt to
bypass the use of any special tool when the
procedure described specifies its use. Not
only is there a very great risk of personal
injury, but expensive damage could be
caused to the components involved.

Environmental considerations

When disposing of used engine oil, brake
fluid, antifreaze, etc, give due consideration to
any detrimental environmental effects. Do not,
for instance, pour any of the above liquids
down drains into the general sewage system,
or onto the ground to soak away. Many local
council refuse tips provide a facility for waste
oll disposal, as do some garages. If none of
these facilities are available, consult your local
Environmental Health Department, or the
National Rivers Authority, for further advice,

With the universal tightening-up of legis-
lation regarding the emission of environmen-
tally-harmful substances from motor vehicles,
most vehicles have tamperproof devices fitted
to the main adjustment points of the fuel
system. These devices are primarily designed
to prevent unqualified persons from adjusting
the fuel/air mixture, with the chance of a
consequent increase in toxic emissions. If
such devices are found during servicing or
overhaul, they should, wherever possible, be
renewed or refitted in accordance with the
manufacturer's requirements or current
legislation,

Note: It is
antisocial and
illegal to dump
oil down the
drain. To find
the location of
your local oil
recycling bank,
call this
number free,

www.olibankline.org.uk



reres Jacking and vehicle support

The jack supplied with the vehicle tool kit
should only be used for changing the
roadwheels in an emergency- see Wheel
changing at the front of this manual. When
carrying out any other kind of work, raise the
vehicle using a hydraulic (or trolley) jack, and
always supplement the jack with axle stands
positioned under the reinforced vehicle jack
location points on the sills on each side of the
car (see illustration).

When using a hydraulic jack to raise the
front of the car, position the jack head under
the transmission differential housing

(see illustration). Do not jack the car under
the sill, sump, or any of the steering or
suspension components. With the car raised,
axle stands should be positioned beneath the
vehicle jacking points on each side of the car.
Position a block of wood with a groove cut in
it on the axle stand to prevent the weight of
the car resting on the sill edge; align the sill
edge with the groove in the wood so that the
weight is spread evenly over the surface of
the block.

To raise the rear of the car, position the jack
head adjacent to one of the rear vehicle jack

location points on the sill. Raise one side of
the car then position an axle stand beneath
the jacking point. Use a grooved block of
wood on the jack and axle stand as describea
in the previous paragraph. The other side of
the car can then be raised and supported in
the same way. Do not attempt to raise the car
with the jack positioned underneath the beam
axle or suspension components.

Warning: Never work under,
A around, or near a raised vehicle,

unless it is adequately supported

in at least two places.

When using a hydraulic jack to raise the front of the vehicle,
position the jack head under the transmission differential housing,
using an interposed block of wood

Disconnecting the battery

Reinforced jack location points (arrowed) are located at the front
and rear of the sills on each side of the car

Several systems fitted to the vehicle require
battery power to be available at all times,
either to ensure their continued operation
(such as the clock) or to maintain control unit
memories which would be erased if the battery
were to be disconnected. Whenever the
battery is to be disconnected therefore, first
note the following, to ensure that there are no
unforeseen consequences of this action:

a) First, on any vehicle with central locking, it
is @ wise precaution to remove the key
fram the ignition, and to keep it with you,
so that it does not get locked in if the
central locking should engage
accidentally when the battery Is
reconnected.

b) If a security-coded audio unit is fitted, and
the unit and/or the battery is
disconnected, the unit will not function
again on reconnection until the correct
security code is entered. Details of this
procedure, which varies according to the
unit fitted, are given in the vehicle owner's

handbook. Ensure you have the correct
code before you disconnect the battery. If
you do not have the code or details of the
correct procedure, but can supply proof
of ownership and a legitimate reason for
wanting this information, a Fiat dealer may
be able to help.

¢) The engine management system
electronic control unit is of the ‘self-
learning’ type, meaning that as it
operates, it also monitors and stores the
settings which give optimum engine
performance under all operating
conditions. When the battery Is
disconnected, these settings are lost and
the ECU reverts to the base settings
programmed into its memory at the
factory. On restarting, this may lead to the
engine running/idiing roughly until the
ECU has re-learned the optimum settings.
This process is best accomplished by
taking the vehicle on a road test (for
approximately 15 minutes), covering all

engine speeds and loads, concentrating

mainly in the 2,500 to 3,500 rpm region.
Devices known as ‘memory-savers' (or
‘code-savers’) can be used to avoid some of
the above problems. Precise details vary
according to the device used. Typically, it is
plugged into the cigarette lighter, and is
connected by its own wires to a spare battery;
the vehicle's own battery is then
disconnected from the electrical system,
leaving the memory-saver to pass sufficient
current to maintain audio unit security codes
and any other memory values, and also to run

permanently-live circuits such as the clock.
Warning: Some of these devices
A allow a considerable amount of
current to pass, which can mean
that many of the vehicle’s systems are still
operational when the main battery is
disconnected. If a memory saver is used,
ensure that the circuit concerned is
actually ‘dead’ before carrying out any

work on it!
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Tools and working facilities rer.7

Introduction

A selection of good tools is a fundamental
requirement for anyone contemplating the
maintenance and repair of a motor vehicle.
For the owner who does not possess any,
their purchase will prove a considerable
expense, offsetting some of the savings made
by doing-it-yourself. However, provided that
the tools purchased meet the relevant national
safety standards and 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
detailed in this manual, we have compiled
three lists of tools under the following
headings: Maintenance and minor repair,
Repair and overhaul, and Special. Newcomers
to practical mechanics should start off with
the Maintenance and minor repair tool kit, and
confine themselves to the simpler jobs around
the vehicle. Then, as confidence and
experience grow, more difficult tasks can be
undertaken, with extra tools being purchased
as, and when, they are needed. In this way, a
Maintenance and minor repair tool kit can be
built up into a Repair and overhaul tool kit over
a considerable period of time, without any
major cash outlays. The experienced do-it-
yourselfer will have a tool kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
felt that the expense is justified by the amount
of use to which these tools will be put.

Torx key,

socket and bit

Maintenance and
minor repair tool kit

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

0 Combination spanners:

Metric - 8 to 18 mm inclusive
Adjustable spanner - 35 mm jaw (approx.)
Spark plug spanner (with rubber insert) -
petrol models

Spark plug gap adjustment tool -
petrol models

Set of feeler gauges

Brake bleed nipple spanner
Screwdrivers:

Flat blade - 100 mm long x 6 mm dia
Cross blade - 100 mm long x 6 mm dia
Torx - various sizes (not all vehicles)
Combination pliers

Hacksaw (junior)

Tyre pump

Tyre pressure gauge

Oil can

Qil filter removal tool

Fine emery cloth

Wire brush (small)

Funnel (medium size)

Sump drain plug key (not all vehicles)

A o R
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Hose clamp

Repair and overhaul tool kit

These tools are virtually essential for
anyone undertaking any major repairs to a
motaor vehicle, and are additional to those
given in the Maintenance and minor repair list.
Included in this list is a comprehensive set of
sockets. Although these are expensive, they
will be found Invaluable as they are so
versatile - particularly if various drives are
included in the set. We recommend the half-
inch square-drive type, as this can be used
with most proprietary torque wrenches.

The tools in this list will sometimes need to
be supplemented by tools from the Special list:
[0 Sockets {or box spanners) to cover range
in previous list (including Torx sockets)
Reversible ratchet drive (for use with
sockets)

Extension piece, 250 mm (for use with
sockets)

Universal joint (for use with sockets)
Flexible handle or sliding T “breaker bar”
(for use with sockets)

Torque wrench (for use with sockets)
Self-locking grips

Ball pein hammer

Soft-faced mallet (plastic or rubber)
Screwdrivers:

Flat blade - long & sturdy, short (chubby),
and narrow (electrician’s) types

Cross blade - long & sturdy, and short
(chubby) types

Pliers:

Long-nosed

Side cutters (electrician’s)

Circlip (internal and external)

Cold chisel - 25 mm

Scriber

Scraper

Centre-punch

Pin punch

Hacksaw

Brake hose clamp

Brake/clutch bleeding kit

Selection of twist drills

Steel rule/straight-edge

Allen keys (inc. splined/Torx type)
Selection of files

Wire brush

Axle stands

Jack (strong trolley or hydraulic typs)
Light with extension lead

Universal electrical multi-meter
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Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with their
manufacturers’ instructions. Unless relatively
difficult mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these tools. Where this is the case,
you could consider clubbing together with
friends (or joining a motorists' club) to make a
joint purchase, or borrowing the tools against
a deposit from a local garage or tool hire
specialist. It is worth noting that many of the
larger DIY superstores now carry a large
range of special tools for hire at modest
rates.

The following list contains only those tools
and instruments freely available to the public,
and not those special tools produced by the
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 dealer.
Angular-tightening gauge
Valve spring compressor
Valve grinding tool
Piston ring compressor
Piston ring removal/installation tool
Cylinder bore hone
Balljoint separator
Coil spring compressors (where applicable)
Two/three-legged hub and bearing puller
Impact screwdriver
Micrometer and/or vernier calipers
Dial gauge
Stroboscopic timing light
Dwell angle meter/tachometer
Fault code reader
Cylinder compression gauge
Hand-operated vacuum pump and gauge
Clutch plate alignment set
Brake shoe steady spring cup removal tool
Bush and bearing removal/installation set
Stud extractors
Tap and die set
Lifting tackle
Trolley jack

Oooo0ooooooooodoooooooooo

Buying tools

Reputable motor accessory shops and
superstores often offer excellent quality tools
at discount prices, so it 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. Beware of ‘bargains’ offered on market
stalls or at car boot sales. There are plenty of
good tools around at reasonable prices, but
always aim to purchase items which meet the
relevant national safety standards. If in doubt,
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 and
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 after they have
been used. A simple tool rack on the garage
or workshop wall for items such as
screwdrivers and pliers is a good idea. Store
all normal spanners and sockets in a metal
box. Any measuring instruments, gauges,
meters, etc, must be carefully stored where
they cannot be damaged or become rusty.

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

Working facilities

Not to be forgotten when discussing
is the workshop itself. If anything more
routine maintenance is to be carried out .
suitable working area becomes essential.

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

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

Any workbench needs a vice; one with &
jaw opening of 100 mm is suitable for mos
jobs. As mentioned previously, some cléas
dry storage space Is also required for tools, s
well as for any lubricants, cleaning fluigs.
touch-up paints etc, which becoms
necessary.

Another item which may be required, ang
which has a much more general usage, is a8
electric drill with a chuck capacity of at leass
8 mm. This, together with a good range of
twist drills, is virtually essential for fitting
accessories.

Last, but not least, always keep a supply o
old newspapers and clean, lint-free rags
available, and try to keep any working area as
clean as possible.

1
|
|
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This is a guide to getting your vehicle through the MOT test.
Obviously it will not be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following checks will enable you to identify any problem areas
before submitting the vehicle for the test.

Where a testable component Is in borderline condition, the tester
has discretion in deciding whether to pass or fail it. The basis of such
discretion is whether the tester would be happy for a close relative or
friend to use the vehicle with the component in that condition. If the
vehicle presented is clean and evidently well cared for, the tester may
be more inclined to pass a borderline component than if the vehicle is
scruffy and apparently neglected.

It has only been possible to summarise the test requirements here,
based on the regulations in force at the time of printing. Test standards
are becoming increasingly stringent, although there are some exemptions
for older vehicles.

An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as follows:

1 Checks carried out 2 Checks carried out 3 Checks carried out 4 Checks carried out on
FROM THE DRIVER'S WITH THE VEHICLE WITH THE VEHICLE YOUR VEHICLE'S
SEAT ON THE GROUND RAISED AND THE EXHAUST EMISSION

WHEELS FREE TO SYSTEM
TURN

1 Checks carried out
FROM THE DRIVER'S SEAT

Handbrake

[] Test the operation of the handbrake.
Excessive travel (too many clicks) indicates
incorrect brake or cable adjustment.

[] Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings,

: P 1Y )
[[] Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
cylinder.

[] Check the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the pedal will
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

Steering wheel and column
[] Examine the steering wheel for fractures or

Footbrake

[] Depress the brake pedal and check that it
does not creep down to the floor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then depress it again. If the
pedal travels nearly to the floor before firm
resistance is felt, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
alr in the hydraulic system which must be
removed by bleeding.

looseness of the hub, spokes or rim.

] Move the steering wheel from side to side
and then up and down. Check that the
steering wheel is not loose on the column,
indicating wear or a loose retaining nut.
Continue moving the steering wheel as before,
but also turn it slightly from left to right.

[] Check that the steering wheel Is not loose
on the column, and that there is no abnormal

&

movement of the steering wheel, indicating
wear in the column support bearings or
couplings.

Windscreen, mirrors and sunvisor

[] The windscreen must be free of cracks or
other significant damage within the driver's
field of view. (Small stone chips are accept-
able,) Rear view mirrors must be secure,
intact, and capable of being adjusted.

% [

290mm

[l The driver's sunvisor must be capable of
being stored in the “up” position.



rereio MOT test checks

Seat belts and seats

Note: The following checks are applicable to
all seat belts, front and rear.

[l Examine the webbing of all the belts
(including rear belts if fitted) for cuts, serious
fraying or deterioration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the
security of all seat belt mountings accessible
from inside the vehicle.

..... once
activated, have a “flag™ or similar showing on
the seat belt stalk. This, in itself, is not a
reason for test failure.

[l The front seats themselves must be
securely attached and the backrests must
lock In the upright position.

Doors

[”] Both front doors must be able to be opened
and closed from outside and inside, and must
latch securely when closed.

2 Checks carried out
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

[ 1 Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced - spacing at (A) should be at
least twice that at (B).

Electrical equipment

[ Switch on the ignition and check the
operation of the horn.

[1 Check the windscreen washers and wipers,
examining the wiper blades; renew damaged
or perished blades. Also check the operation
of the stop-lights.

(] Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

[] Check the operation and alignment of the
headlights. The headlight reflectors must not

be tarnished and the lenses must be
undamaged.

[] Switch on the ignition and check the
operation of the direction indicators (including
the instrument panel teli-tale) and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect the indicators - if it
does, the cause is usually a bad earth at the
rear light cluster.

[7] Check the operation of the rear foglight(s),
including the warning light on the instrument
panel or in the switch,

[] The ABS warning light must illuminate in
accordance with the manufacturers' design.
For most vehicles, the ABS warning light
should illuminate when the ignition is switched
on, and (if the system is operating properly)
extinguish after a few seconds. Refer to the
owner's handbook.

Footbrake

[] Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

[[] The VIN plate and/or homologation plate
must be legible.

[[] The fluid reservoir must be secure and the
fluid level must be between the upper (A) and
lower (B) markings.

[ Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tum the
steering from lock to lock, and ensure that the
hoses do not contact the wheel, tyre, or any
part of the steering or suspension mechanism
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure

Steering and suspension

[J Have your assistant turn the steering whest
from side to side slightly, up to the pows
where the steering gear just begins to transmi
this movement to the roadwheels. Check S
excessive free play between the steerng
wheel and the steering gear, indicating wes
or insecurity of the steering column joints, ¥
column-to-steering gear coupling, or s
steering gear itself.

[ Have your assistant turn the steering
more vigorously in each direction, so that ¥
roadwheels just begin to turn. As this is dors.
examine all the steering joints, linkages
fittings and attachments, Renew &%
component that shows signs of wear &
damage. On vehicles with power stes
check the security and condition of e
steering pump, drivebelt and hoses.

[T Check that the vehicle is standing |
and at approximately the correct ride height

Shock absorbers

[l Depress each corner of the vehicle in tus
then release it. The vehicle should rise a8
then settle in its normal position. If the vehsss
continues to rise and fall, the shock absoetes
is defective. A shock absorber which
seized will also cause the vehicle to falil,
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Exhaust system

[l Start the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or renew
leaking sections.

3 Checks carried out
WITH THE VEHICLE RAISED
AND THE WHEELS FREE TO
TURN

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

] Have your assistant turn the steering from
lock to lock. Check that the steering turns
smoothly, and that no part of the steering
mechanism, including a wheel or tyre, fouls
any brake hose or pipe or any part of the body
structure,

[l Examine the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stiffness or binding of the steering, a missing
split pin or locking device, or severe corrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and
wheel bearings

[l Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and rock gently but firmly. Check for
free play or insecurity at the wheel bearings.
suspension balljoints, or suspension mount-
ings, pivots and attachments.

[J Now grasp the wheel at the 12 o'clock and
6 o'clock positions and repeat the previous
inspection. Spin the wheel, and check for
roughness or tightness of the front wheel
bearing,

[JIf excess free play is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering between the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, its
retaining bolt, or in the mounting itself (the
bolt holes can often become elongated).

[[] Carry out all the above checks at the other
front wheel, and then at both rear wheels.

Springs and shock absorbers

[l Examine the suspension struts (when
applicable) for serious fluid leakage, corrosion,
or damage to the casing. Also check the
security of the mounting points.

[ If coil springs are fitted, check that the
spring ends locate in their seats, and that the
spring is not corroded, cracked or broken.

[ i leaf springs are fitted, check that all
leaves are intact, that the axle is securely
attached to each spring, and that there is no
deterioration of the spring eye mountings,
bushes, and shackles.

[C] The same general checks apply to vehicles
fitted with other suspension types, such as
torsion bars, hydraulic displacer units, etc.
Ensure that all mountings and attachments are
secure, that there are no signs of excessive
wear, corrosion or damage, and (on hydraulic
types) that there are no fiuid leaks or damaged
pipes.

(7] Inspect the shock absorbers for signs of
serious fluid leakage. Check for wear of the
mounting bushes or attachments, or damage
to the body of the unit,

Driveshafts
(fwd vehicles only)

[[1 Rotate each front wheel in turn and inspect
the constant velocity joint gaiters for splits or
damage. Also check that each driveshaft is
straight and undamaged.

Braking system

[JIf possible without dismantling, check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A) and that the discs are not
fractured, pitted, scored or badly worn (B).

[J Examine all the rigid brake pipes
underneath the vehicle, and the flexible
hose(s) at the rear. Look for corrosion, chafing
or insecurity of the pipes, and for signs of
bulging under pressure, chafing, splits or
deterioration of the flexible hoses,

"] Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking components.

1 Slowly spin each wheel, while your
assistant depresses and releases the
footbrake. Ensure that each brake is operating
and does not bind when the pedal is released.
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] Examine the handbrake mechanism,
checking for frayed or broken cables,
excessive corrosion, or wear or insecurity of
the linkage. Check that the mechanism works
on each relevant wheel, and releases fully,
without binding.

[ It is not possible to test brake efficiency
without special equipment, but a road test can
be carried out later to check that the vehicle
pulls up in a straight line.

Fuel and exhaust systems

[ Inspect the fuel tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from
leaks.

[] Examine the exhaust system over its entire
length, checking for any damaged, broken or
missing mountings, security of the retaining
clamps and rust or corrosion.

Wheels and tyres

[ Examine the sidewalls and tread area of
each tyre in turn. Check for cuts, tears, lumps,
bulges, separation of the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead is correctly seated
on the wheel rim, that the valve is sound and
properly seated, and that the wheel is not
distorted or damaged.

[C] Check that the tyres are of the correct size
for the vehicle, that they are of the same size
and type on each axle, and that the pressures
are correct,

1 Check the tyre tread depth. The legal
minimum at the time of writing is 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment.

Body corrosion

[ Check the condition of the entire vehicle
structure for signs of corrosion in load-bearing
areas. (These include chassis box sections,
side sills, cross-members, pillars, and all
suspension, steering, braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are likely to be needed.

[ Damage or corrosion which causes sharp
or otherwise dangerous edges to be exposed
will also cause the vehicle to fail.

4 Checks carried out on
YOUR VEHICLE'S EXHAUST
EMISSION SYSTEM

Petrol models

[ Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air filter
element clean, etc).

[l Before any measurements are carried out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds.
Allow the engine speed to return to idle, and
watch for smoke emissions from the exhaust
tailpipe. If the idle speed is obviously much
too high, or if dense blue or clearly-visible
black smoke comes from the tailpipe for more
than 5 seconds, the vehicle will fail. As a rule
of thumb, blue smoke signifies oil being burnt
(engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburettor or fuel system fault).

[JAn exhaust gas analyser capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) is now needed. If such an
instrument cannot be hired or borrowed, a
local garage may agree to perform the check
for a small fee.

CO emissions (mixture)

[C] At the time of writing, for vehicles first used
between 1st August 1975 and 31st July 1986 (P
to C registration), the CO level must not
exceed 4.5% by volume. For vehicles first
used between 15t August 1986 and 31st July
1992 (D to J registration), the CO |evel must
not exceed 3.5% by volume. Vehicles first

used after 15t August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT database
or emissions handbook, which lists the CO ang
HC limits for each make and model of vehicie.
The CO level is measured with the engine at
idle speed, and at “fast idle”. The following
limits are given as a general guide:
At idle speed -
CO level no more than 0.5%
At “fast idle” (2500 to 3000 rom) -
CO level no more than 0.3%
{Minimum oil temperature 60°C)
[1If the CO level cannot be reduced far
enough to pass the test (and the fuel ana
ignition systems are otherwise in good
condition) then the carburettor is badly worn,
or there is some problem in the fuel injection
system or catalytic converter (as applicable).

HC emissions

] With the CO within limits, HC emissions for
vehicles first used between 15t August 1975
and 31st July 1992 (P to J registration) must
not exceed 1200 ppm. Vehicles first used
after 15t August 1992 (K registration) must
conform to the manufacturer's specification
The MOT tester has access to a DO7T
database or emissions handbook, which lists
the CO and HC limits for each make and
model of vehicle, The HC level is measurad
with the engine at “fast idle", The following i
given as a general guide:

At “fast idle" (2500 to 3000 rpm) -

HC level no more than 200 ppm

(Minimum oil temperature 60°C)
[] Excessive HC emissions are caused by
incomplete combustion, the causes of which
can include oil being burnt, mechanical weas
and ignition/fuel system malfunction.

Diesel models

[ The only emission test applicable to Diess!
engines is the measuring of exhaust smoks
density. The test involves accelerating the
engine several times to its maximum
unloaded speed.

Note: It is of the utmost importance that the
engine timing belt is in good condition before
the test js carried out.

[JThe limits for Diesel engine exhaust
smoke, introduced in September 19395 are:
Vehicles first used before 15t August 1978
Exempt from metered smoke testing, but
must not emit “dense blue or clearly
visible black smoke for a period of more
than 5 seconds at idle” or "dense blue or
clearly visible black smoke during accei-
eration which would obscure the view of
other road users".
Non-turbocharged vehicles first used after
1st August 1979: 2.5m-1
Turbocharged vehicles first used after
1st August 1979: 3.0m-1
[] Excessive smoke can be caused by a dirty
air cleaner element. Otherwise, professional
advice may be needed to find the cause.
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Engine
|| Engine fails to rotate when attempting to start
[_] Engine rotates, but will not start

Automatic transmission

Cl
L]

Fluid leakage
Transmission fiuid brown, or has burned smell

[_1 Engine difficult to start when cold [_| General gear selection problems
I"] Engine difficult to start when hot {1 Engine will not start in any gear, or starts in gears other than Park
[_| Starter motor noisy or excessively-rough in engagement or Neutral
] Engine starts, but stops immediately ["] Transmission slips, shifts roughly, is noisy, or has no drive in
[] Engine idles erratically forward or reverse gears
1 Engine misfires at idle speed
[_! Engine misfires throughout the driving speed range Driveshafts
|| Engine hesitates on acceleration [_] Clicking or knocking noise on tumns (at slow speed on full-lock)
| Engine stalls [] Vibration when accelerating or decelerating
|| Engine lacks power Braki
[_| Engine backfires ng system
_| Ol pressure warning light illuminated with engine running LI Vehicle pulls to orie side under braking
[[] Engine runs-on after switching off B Noise {gringii;ﬁeor hiﬂh-pitci}ed squeal) when brakes applied
(1 Engine noises Excessive brake pedal trave
v [1 Brake pedal feels spongy when depressed
Cooling system [ Excessive brake pedal effort required to stop vehicle
LI Overheating L] Judder felt through brake pedal or steering wheel when braking
] Overcooling L] Brakes binding
0 wam?hT|mk?m {1 Rear wheels locking under normal braking
[l Internal coolant leakage Suspension and stee
[] Corrosion ring systems
71 Vehicle pulls to one side
Fuel and exhaust systems [] Wheel wobble and vibration
[} Excatsive-fiel conseim [ Excessive pitching and/or rolling around cormers, or during braking
I ption — X
7 R [[] Wandering or general instability
| uel leakage and/or fuel odour ™1 Ex ivel tesring
"] Excessive noise or fumes from exhaust system ] Excessive ,P‘:EY in steering
[l Lack of power assistance
E’f:dtl travels to floor pressu very little resistance LTS . e
s to -no re or
(| Clutch fails to disengage (unable to select gears) Electrical system
|| Cluteh slips (engine speed increases, with no increase in vehicle [ Battery will not hold a charge for more than a few days
: 35;3(!} 2 ["] Ignition/no-charge warning light remains illuminated with engine
L] ‘ er as engaged running
'] Noise when depressing or releasing clutch pedal ] Ignition/no-charge warning light fails to come on
[ ] Lights inoperative
Manual transmission [1 Instrument readings inaccurate or erratic
[| Noisy in neutral with engine running | Hom inoperative, or unsatisfactory in operation
I:]] N%sy ii?yone particular gear [} Windscreen/tailgate wipers inoperative, or unsatisfactory in
|| Difficulty engaging gears operation
H #tr,nps out of gear | Windscreen/tailgate washers Inoperative, or unsatisfactory in
L ration operation
[ Lubricant leaks "1 Electric windows inoperative, or unsatisfactory in operation

Introduction

The vehicle owner who does his or her own
maintenance according to the recommended
service schedules should not have to use this
section of the manual very often. Modern
component reliability is such that, provided
those items subject to wear or deterioration
are inspected or renewed at the specified
intervals, sudden failure is comparatively rare.
Fauits do not usually just happen as a result of
sudden failure, but develop over a period of
time. Major mechanical failures in particular
are usually preceded by characteristic
symptoms over hundreds or even thousands
of miles. Those components which do
occasionally fail without warning are often
small and easily carried in the vehicle,

With any fault-finding, the first step is to
decide where to begin Iinvestigations.
Sometimes this is obvious, but on other
occasions, a little detective work will be
necessary. The owner who makes half a
dozen haphazard adjustments or
replacements may be successful in
curing a fault (or its symptoms), but
will be none the wiser if the fault recurs,
and ultimately may have spent more
time and money than was necessary., A
calm and logical approach will be found to be
more satisfactory in the long run. Always
take into account any warning signs
or abnormalities that may have been
noticed in the period preceding the fault -

power loss, high or low gauge readings,
unusual smells, etc — and remember that
failure of components such as fuses or spark
plugs may only be pointers to some
underlying fault.

The pages which follow provide an easy-
reference guide to the more common
problems which may occur during the
operation of the vehicle. These problems and
their possible causes are grouped under
headings denoting various components or
systems, such as Engine, Cooling system,
etc. The Chapter and/or Section which deals
with the problem is also shown in brackets
Whatever the fault, certain basic principles
apply. These are as follows:
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Verify the fault. This is simply a matter of
being sure that you know what the symptoms
are before starting work. This is particularly
important if you are investigating a fault for
someone else, who may not have described it
very accurately.

Don't overlook the obvious. For example, if
the vehicle won't start, is there petrol in the
tank? (Don't take anyone else's word on this
particular point, and don't trust the fuel gauge
either!) If an electrical fault is indicated, look

Engine

for loose or broken wires before digging out
the test gear.

Cure the disease, not the symptom.
Substituting a flat battery with a fully-charged
one will get you off the hard shoulder, but if
the underlying cause is not attended to, the
new battery will go the same way. Similarly,
changing oil-fouled spark plugs (petrol
models) for a new set will get you moving
again, but remember that the reason for the
fouling (if it wasn't simply an incorrect grade

of plug) will have to be established ame
corrected.

Don’t take anything for granted. Particulasy
don't forget that a new component may #sas
be defective (especially if it's been ratthsg
around in the boot for months), and dos™
leave components out of a fault diagnoss
sequence just because they are new =
recently-fitted. When you do finally diagnose &
difficult fault, you'll probably realise that all e
evidence was there from the start.

Engine fails to rotate when attempting to start
:'___1 Battery terminal connections loose or corroded (Weekly Checks). =

Battery discharged or faulty (Chapter 5A).

S

(Chapter 5A).

Defective starter motor (Chapter 5A).

Ooo

(Chapter 2A, 2B and 5A).

Broken, loose or disconnected wiring in the starting circuit
Defective starter solenoid or switch (Chapter 5A). a

Starter pinion or flywheel ring gear teeth loose or broken |

Engine idles erratically

Air filter element clogged (Chapter 1).
[} Vacuum leak at the throttie body, inlet manifold or associated
hoses (Chapter 4A or 4B).

_1 Worn, faulty or incorrectly-gapped spark plugs (Chapter 1),

Uneven or low cylinder compressions (Chapter 2A or 2B).

1 Camshaft lobes worn (Chapter 2A or 2B).

Timing belt incorrectly tensioned (Chapter 2A or 2B).

| Blocked injector/fuel injection system fault (Chapter 4A).

[[] Engine earth strap broken or disconnected (Chapter 5A).

Engine rotates, but will not start
[] Fuel tank empty.

(Chapter 1 and 5B).

['1 Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

] Fuel injection system fault (Chapter 4A).

| Battery discharged (engine rotates slowly) (Chapter 5A).
D Battery terminal connections loose or corroded (Weekly checks).
[1 Ignition components damp or damaged (Chapter 1 and 5B).

| Broken, loose or disconnected wiring in the ignition circuit 4
= 9 g : 1 Uneven or low cylinder compressions (Chapter 2A or 2B).

] Disconnected, leaking, or perished crankcase ventilation hoses

Engine misfires at idle speed
[ Worn, faulty or incorrectly-gapped spark plugs (Chapter 1),

(Chapter 4B).

[l Faulty spark plug HT leads (Chapter 1).

| Vacuum leak at the throttle body, inlet manifoid or associated
hoses (Chapter 4A).

| Blocked injector/fuel injection system fault (Chapter 4A).

Ll Major mechanical failure (eg camshaft drive) (Chapter 2A or 2B).

Engine misfires throughout the driving speed
Engine difficult to start when cold

range

[_| Battery discharged (Chapter 5A). [] Fuel pump faulty, or delivery pressure low (Chapter 4A).

[_] Battery terminal connections loose or corroded (Weekly checks), [ Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A).
L] Worn, faulty or incorrectly-gapped spark plugs (Chapter 1). [] Vacuum leak at the throttle body, inlet manifold or associated
|—| Fuel injection system fault (Chapter 4A). hoses (Chapter 4A).

[ ]

Ll

Other ignition system fault (Chapter 1 and 5B).
Low cylinder compressions (Chapter 2A or 2B).

| Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

] Faulty spark plug HT leads (Chapter 1).

z ] Faulty ignition coil (Chapter 5B).
g"""’ difficult to start when hot 1 Uneven or low cylinder compressions (Chapter 2A or 2B),
L] Air filter element dirty or clogged (Chapter 1). 7] Blocked injector/fuel injection system fault (Chapter 4A).
] Fuel injection system fault (Chapter 4A).
[ Low cylinder compressions (Chapter 2A or 2B).

Starter motor noisy or excessively-rough in

engagement

[l Starter pinion or flywheel ring gear teeth loose or broken -
(Chapter 2A, 2B and 5A). L

[1 Starter motor mounting bolts loose or missing (Chapter 5A).

[} Starter motor internal components worn or damaged (Chapter 5A).

Engine hesitates on acceleration

"] Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
[-] Vacuum leak at the throttle body, inlet manifald or associated
hoses (Chapter 4A).

Blocked injector/fuel injection system fault (Chapter 4A).

X Engine stalls
E"g‘"e starts, but stops immediately _| Vacuum leak at the throttle body, inlet manifold or associated
[} Loose or faulty electrical connections in the ignition circuit hoses (Chapter 4A).

(Chapter 1 and 5B).
[} Vacuum leak at the throttle body or inlet manifold (Chapter 4A).
| Blocked injector/fuel injection system fault (Chapter 4A).

[] Fuel pump faulty, or delivery pressure low (Chapter 4A).
_| Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A).
1 Blocked injector/fuel injection system fault (Chapter 4A).
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Engine (continued)

Engine lacks power

[] Timing belt incorrectly fitted or tensioned (Chapter 2A or 2B).
[l Fuel pump faulty, or delivery pressure low (Chapter 4A).

[’] Uneven or low cylinder compressions (Chapter 2A or 2B).

_| Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
[T} Vacuum leak at the throttie body, inlet manifold or associated
hoses (Chapter 4A).

Blocked injector/fuel injection system fault (Chapter 4A).

_| Brakes binding (Chapter 9).

[l Clutch slipping (Chapter 6).

Engine backfires

"] Timing belt incorrectly fitted or tensioned (Chapter 2A or 2B).

"] Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A).

[l Blocked injector/fuel injection system fault (Chapter 4A).

Oil pressure warning light illuminated with engine
running

[[] Low oil level, or incorrect oil grade (Weekly checks).

[ ] Faulty oil pressure warning light switch (Chapter 5A).

[C] Worn engine bearings and/or oil pump (Chapter 2C).

[] High engine operating temperature (Chapter 3).

[] il pressure relief valve defective (Chapter 2A or 2B).

["] Oll pick-up strainer clogged (Chapter 2A or 2B).

Engine runs-on after switching off

[[] Excessive carbon build-up in engine (Chapter 2A or 2B).
[] High engine operating temperature (Chapter 3).
[_] Fuel injection system fault (Chapter 4A).

Cooling system

Engine noises

Pre-ignition (pinking) or knocking during acceleration or
under load

(] Ignition timing incorrect/ignition system fault (Chapter 1 and 5B).
[] Incorrect grade of spark plug (Chapter 1).

Incorrect grade of fuel (Chapter 4A).
Vacuum leak at the throttie body, inlet manifold or associated
hoses (Chapter 4A),
Excessive carbon build-up in engine (Chapter 2A or 2B).
Blocked injector/fuel injection system fault (Chapter 4A).

Whistling or wheezing noises

Leaking inlet manifold or throttle body gasket (Chapter 4A).

[] Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 4A),

[T Leaking vacuum hose (Chapter 4A, 4B and 9),

[] Blowing cylinder head gasket (Chapter 2A or 2B).

Tapping or rattling noises

1 Worn valve gear or camshaft (Chapter 2A, 2B or 2C).

[C1 Ancillary component fault (coclant pump, alternator, etc)
(Chapter 3, 5A, etc).

Knocking or thumping noises

[C] Worn big-end bearings (regular heavy knocking, perhaps less
under load) (Chapter 2C).

[C] Worn main bearings (rumbling and knocking, perhaps worsening
under load) (Chapter 2C).

[[] Piston slap (most noticeable when cold) (Chapter 2C).

[] Ancillary component fault (coolant pump, alternator, etc)

(Chapter 3, 5A, etc).

oot
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Overheating

[ Insufficient coolant in system (Weekly checks).

[[] Thermostat faulty (Chapter 3).

[l Radiator core blocked, or grille restricted (Chapter 3).

[} Electric cooling fan faulty (Chapter 3).

[ Pressure cap faulty (Chapter 3).

[] Ignition timing incorrect/ignition system fault (Chapter 1 and 5B).
["1 Inaccurate temperature gauge sender unit (Chapter 3).

[1 Airlock in cooling system.

Overcooling

[[] Thermostat faulty (Chapter 3).
] Inaccurate temperature gauge sender unit (Chapter 3).

External coolant leakage

Deteriorated or damaged hoses or hose clips (Chapter 1).
Radiator core or heater matrix leaking (Chapter 3).
Pressure cap faulty (Chapter 3).

Coolant pump seal leaking (Chapter 3).

Boiling due to overheating (Chapter 3).

Core plug leaking (Chapter 2C).

Internal coolant leakage

[7] Leaking cylinder head gasket (Chapter 2A or 2B).

[ Cracked cylinder head or cylinder bore (Chapter 2A, 2B or 2C).
Corrosion

[] Infrequent draining and flushing (Chapter 1).

[] Incorrect coolant mixture or inappropriate coolant type (Chapter 1).

10000
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Fuel and exhaust systems

Excessive fuel consumption

[ Air filter element dirty or clogged (Chapter 1).

[l Fuel injection system fault (Chapter 4A).

1 Ignition timing incorrect/ignition system fault (Chapter 1 and 5B).
| Tyres under-inflated (Weekly checks).

Clutch

Fuel leakage and/or fuel odour
_1 Damaged fuel tank, pipes or connections (Chapter 4A or 4B).

Excessive noise or fumes from exhaust system

] Leaking exhaust system or manifold joints (Chapter 1 and 4A).
| Leaking, corroded or damaged silencers or pipe (Chapter 1 and 4A).
] Broken mountings causing body or suspension contact (Chapter 1).

Pedal travels to floor - no pressure or very little
resistance

[l Hydraulic fluid level low/air in the hydraulic system (Chapter 6).
[] Broken clutch release bearing or fork (Chapter 6).
[l Broken diaphragm spring in clutch pressure plate (Chapter 6).

Clutch fails to disengage (unable to select gears).

! Hydraulic fluid level low/air in the hydraulic system (Chapter 8).
[1 Cluteh friction plate sticking on gearbox input shaft splines
(Chapter 6),

Faulty pressure plate assembly (Chapter 6).

1 Clutch release mechanism wormn or incorrectly assembiled (Chapter 6).

Clutch slips fen'glne speed increases, with no
increase in vehicle speed).

Clutch friction plate linings excessively worn (Chapter 6).
Clutch friction plate linings contaminated with oil or grease
(Chapter 6).

Faulty pressure plate or weak diaphragm spring (Chapter 6).

i

Manual transmission

Clutch friction plate sticking to flywheel or pressure plate (Chapter 6).

Judder as clutch is engaged

"] Clutch friction plate linings contaminated with oil or grease
(Chapter 6).

[[] Clutch friction plate linings excessively worn (Chapter 8).

[l Faulty or distorted pressure plate or diaphragm spring (Chapter 6).

Waorn or loose engine/transmission mountings (Chapter 2A or 2B).

Clutch friction plate hub or gearbox input shaft splines worn

(Chapter 6).
Noise when depressing or releasing clutch
pedal

O

| Worn clutch release bearing (Chapter 6).

"1 Worn or dry clutch pedal bushes (Chapter 8).

_| Faulty pressure plate assembly (Chapter 6).

|| Pressure plate diaphragm spring broken (Chapter 6).
| Broken friction plate cushioning springs (Chapter 6).

Noisy in neutral with engine running

[l Input shaft bearings worn (nolse apparent with clutch pedal
released, but not when depressed) (Chapter 7A)."

! Clutch release bearing wormn (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6).

Noisy in one particular gear
[l Wom, damaged or chipped gear teeth (Chapter 7A).”
Difficulty engaging gears

_| Clutch fault (Chapter 6).
| Worn or damaged gearchange linkage/cable (Chapter 7A).
[ Worn synchroniser units (Chapter 7A).*

Jumps out of gear

[} Worn or damaged gearchange linkage/cable (Chapter 7A).
[ Weorn synchroniser units (Chapter 7A).”

[l Worn selector forks (Chapter 7A)."

Vibration

] Lack of oil (Chapter 1).
] Worn bearings (Chapter 7A).*

Lubricant leaks

] Leaking differential output oil seal (Chapter 7A).
[] Leaking housing joint (Chapter 7A)."
] Leaking input shaft oil seal (Chapter 7A)."

* Although the corrective action necessary to remedy the symptoms
described is beyond the scope of the home mechanic, the above
information should be helpful in isolating the cause of the condition, so
that the owner can communicate clearly with a professional mechanic.
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Automatic transmission

Note: Due to the complexity of the automatic transmission, it is difficult
for the home mechanic to properly diagnose and service this unit. For
problems other than the following, the vehicle should be taken to a
dealer service department or automatic transmission specialist. Do not
be too hasty in removing the transmission if a fault is suspected, as
most of the testing is carried out with the unit still fitted.

Fluid leakage

1 Automatic transmission fluid is usually dark in colour. Fluid leaks
should not be confused with engine oil, which can easily be blown
onto the transmission by airflow.

To determine the source of a leak, first remove all built-up dirt and
grime from the transmission housing and surrounding areas using
a degreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, so airflow will not blow the leak far from its source, Raise
and support the vehicle, and determine where the leak is coming
from. The following are common areas of leakage:

a) Oll pan (Chapter 1 and 7B).

b) Dipstick tube (Chapter 1 and 78).

¢) Transmission-to-fiuid cooler pipes/unions (Chapter 7B).

Transmission fluid brown, or has burned smell
[T} Transmission fiuid level low, or fiuid in need of renewal (Chapter 1).

|

Driveshafts

General gear selection problems

[[] Chapter 7B deals with checking and adjusting the selector cable
on automatic transmissions. The following are common problems
which may be caused by a poorly-adjusted cable:

a) Engine starting in gears other than Park or Neutral.

b) Indicator panel indicating a gear other than the one actually being
used.

c) Vehicle moves when in Park or Neutral.

[] Refer to Chapter 7B for the selector cable adjustment procedure.

Engine will not start in any gear, or starts in gears
other than Park or Neutral

[l Incorrect selector cable adjustment (Chapter 7B).

Transmission slips, is noisy, or has no drive in
forward or reverse gears

[] There are many probable causes for the above problems, but the
home mechanic should be concerned with only one possibility -
fluid level. Before taking the vehicle to a dealer or transmission
specialist, check the fluid level and condition of the fluid as
described in Weekly checks and Chapter 1. Correct the fluid level
as necessary, or change the fluid and filter if needed. If the
problem persists, professional help will be necessary.

Clicking or knocking noise on turns (at slow speed

on full-lock).

[] Lack of constant velocity joint lubricant, possibly due to damaged
gaiter (Chapter 8).

[] Worn outer constant velocity joint (Chapter 8),

Braking system

Vibration when accelerating or decelerating

] Worn inner constant velocity joint (Chapter 8).
[l Bent or distorted driveshaft (Chapter 8).

Note: Before assuming that a brake problem exists, make sure that the
tyres are in good condition and correctly inflated, that the front wheel
alignment is correct, and that the vehicle is not loaded with weight in an
unequal manner. Apart from checking the condition of all pipe and
hose connections, any faults occurring on the anti-lock braking system
should be referred to a Fiat dealer for diagnosis.

Vehicle pulls to one side under braking

[ Waorn, defective, damaged or contaminated brake pads/shoes on
one side (Chapter 1 and 9). ;

[[] Seized or partially-seized front brake caliper/wheel cylinder piston
(Chapter 1 and 9).

] A mixture of brake pad/shoe lining materials fitted between sides
(Chapter 1 and 9).

[l Brake caliper or backplate mounting bolts loose (Chapter 9).

[Cl Worn or damaged steering or suspension components (Chapter 1
and 10).

Noise (grinding or high-pitched squeal) when

brakes a,ppﬂﬁ

"] Brake pad or shoe friction lining material worn down to metal
backing (Chapter 1 and 9).

[l Excessive corrosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapter 1 and 9).

[C] Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapter 1 and 9).

Excessive brake pedal travel

[Z] Inoperative rear brake self-adjust mechanism (Chapter 9).
[] Faulty master cylinder (Chapter 9).

[] Airin hydraulic system (Chapter 9).

Brake pedal feels spongy when depressed

Air in hydraulic system (Chapter 9).

Deteriorated flexible rubber brake hoses (Chapter 1 and 9).
Master cylinder mounting nuts loose (Chapter 9).

Faulty master cylinder (Chapter 9).

oodao
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Braking system (continued_

Excessive brake pedal effort required to stop

vehicle

1 Faulty vacuum servo unit (Chapter 9).

[l Disconnected, damaged or insecure brake servo vacuum hose
(Chapter 9).

[l Primary or secondary hydraulic circuit failure (Chapter 9).

[ Seized brake caliper or wheel cylinder piston(s) (Chapter 9).

[] Brake pads or brake shoes incorrectly fitted (Chapter 9).

71 Incorrect grade of brake pads or brake shoes fitted (Chapter 9).

[ Brake pads or brake shoe linings contaminated (Chapter 9).

Judder felt through brake pedal or steering wheel
when braking

[] Excessive run-out or distortion of discs/drums (Chapter 9).

Suspension and steering

["] Brake pad or brake shoe linings worn (Chapter 1 and 9).

1 Brake caliper or brake backplate mounting bolts loose (Chapter 9).

[ Wear in suspension or steering components or mountings
(Chapter 1 and 10).

Brakes binding

[] Seized brake caliper or wheel cylinder piston(s) (Chapter 9).
] Incorrectly-adjusted handbrake mechanism (Chapter 9).
[ 1 Faulty master cylinder (Chapter 9).

Rear wheels locking under normal braking

'] Rear brake shoe linings contaminated (Chapter 1 and 9).
| Faulty brake pressure regulator (Chapter 9).

Note: Before diagnosing suspension or steering faults, be sure that the
trouble is not due to incorrect tyre pressures, mixtures of tyre types, or
binding brakes.

Vehicle pulls to one side
| Defective tyre (Weekly checks).

E.’I Excessive wear in suspension or steering components (Chapter 1
and 10).

1 Incorrect front wheel alignment (Chapter 1).

["] Accident damage to steering or suspension components

(Chapter 1).

Wheel wobble and vibration

[l Front roadwheels out of balance (vibration felt mainly through the
steering wheel) (Chapter 1).

[| Rear roadwheels out of balance (vibration felt throughout the
vehicle) (Chapter 1).

"] Roadwheels damaged or distorted (Chapter 1).

["] Faulty or damaged tyre (Weekly checks).

[”l Woaorn steering or suspension joints, bushes or components
(Chapter 1 and 10).

[ Wheel bolts loose (Chapter 1 and 10).

Excessive pitching and/or rolling around corners,
or during braking

[l Defective shock absorbers (Chapter 10).

["] Broken or weak spring and/or suspension component
(Chapter 10).

L] Worn or damaged anti-roll bar or mountings (Chapter 10).

Wandering or general instability

[l Incorrect front wheel alignment (Chapter 1).

| Worn steering or suspension joints, bushes or components
(Chapter 1 and 10).

Roadwheels out of balance (Chapter 1).

Faulty or damaged tyre (Weekly checks).

[1 Wheel bolts loose (Chapter 1 and 10).

" Defective shock absorbers (Chapter 10).

Exoessmly-strff steering

|1 Lack of steering gear lubricant (Chapter 10).

} ] Seized track rod end balljoint or suspension balljoint (Chapter 1
and 10).

"] Incorrect front wheel alignment (Chapter 1).

] Steering rack or column bent or damaged (Chapter 10).

Excessive play in steering
[_] Womn steering column intermediate shaft universal joint (Chapter 10).
[_| Worn steering track rod end balljoints (Chapter 1 and 10).
Worn rack-and-pinion steering gear (Chapter 10).
| Worn steering or suspension joints, bushes or components
(Chapter 1 and 10).

Lack of power assistance

[]  Faulty electronic power steering motor or control unit fault
(Chapter 10).

Tyre wear excessive

Tyres worn on inside or outside edges

[l Tyres under-inflated (wear on both edges) (Weekly checks).

"1 Incorrect camber or castor angles (wear on one edge only)
(Chapter 1).

_| Worn steering or suspension joints, bushes or components
(Chapter 1 and 10).

] Excessively-hard cornering.

] Accident damage.

Tyre treads exhibit feathered edges

[l Incorrect toe setting (Chapter 1).

Tyres worn in centre of tread

"] Tyres over-inflated (Weekly checks).

Tyres worn on inside and outside edges
[ Tyres under-inflated (Weekly checks).
Tyres worn unevenly

[l Tyres/wheels out of balance (Chapter 1).

| Excessive wheel or tyre run-out (Chapter 1).
1 Worn shock absorbers (Chapter 1 and 10).

| Faulty tyre (Weekly checks).
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Electrical system

Note: For problems associated with the starting system, refer to the
faults listed under Engine earlier in this Section.

Battery will not hold a charge for more than a few
days
[] Battery defective internally (Chapter 5A).
[[] Battery terminal connections loose or corroded
(Weekly checks).
(1 Auxiliary drivebelt worn or incorrectly adjusted (Chapter 1).
| Alternator not charging at correct output (Chapter 5A).
("1 Alternator or voltage regulator faulty (Chapter 5A).
Short-circuit causing continual battery drain (Chapter 5A and 12),

nlﬂon/no-charye warning light remains
illuminated with engine running

[l Auxiliary drivebelt broken, worn, or incorrectly adjusted
(Chapter 1).

[l Alternator brushes warn, sticking, or dirty (Chapter 5A).

[l Alternator brush springs weak or broken (Chapter 5A).

[l Internal fault in alternator or voltage regulator (Chapter 5A).

Broken, disconnected, or loose wiring in charging circuit

(Chapter 5A).

Ignition/no-charge warning light fails to

come on

["] Warning light bulb blown (Chapter 12).

|1 Broken, disconnected, or loose wiring in warning light circuit
(Chapter 12).

] Alternator faulty (Chapter 5A).

Lights inoperative
] Bulb blown (Chapter 12).
E | Corrosion of bulb or bulbholder contacts (Chapter 12).
| Blown fuse (Chapter 12).
Faulty relay (Chapter 12).
_| Broken, loose, or disconnected wiring (Chapter 12).
[ Faulty switch (Chapter 12).

Instrument readings inaccurate or erratic

Instrument readings increase with engine speed
[1 Faulty voltage regulator (Chapter 12).
Fuel or temperature gauges give no reading

[] Faulty gauge sender unit (Chapter 3 and 4A).

[] Wiring open-circuit (Chapter 12).

[C] Faulty gauge (Chapter 12).

Fuel or temperature gauges give continuous maximum
reading

"] Faulty gauge sender unit (Chapter 3 and 4A).

"] Wiring short-circuit (Chapter 12).

[l Faulty gauge (Chapter 12).

Horn inoperative, or unsatisfactory in operation

Horn operates all the time
_I' Horn push either earthed or stuck down (Chapter 12).
[_l Horn cable-to-horn push earthed (Chapter 12).
Horn fails to operate
[l Blown fuse (Chapter 12).
| Cable or cable connections loose, broken or disconnected

(Chapter 12).
"] Faulty horn (Chapter 12).

Horn emits intermittent or unsatisfactory sound

|| Cable connections loose (Chapter 12).
[] Horn mountings loose (Chapter 12).
[} Faulty horn (Chapter 12),

Windscreen/tailgate wipers inoperative, or
unsatisfactory in operation

Wipers fail to operate, or operate very slowly
| Wiper blades stuck to screen, or linkage seized or binding

(Chapter 1 and 12).

[} Blown fuse (Chapter 12),

[C] Cable or cable connections loose, broken or disconnected
(Chapter 12).

[l Faulty relay (Chapter 12).

[T Faulty wiper motor (Chapter 12).

Wiper blades sweep over too large or too small an area of

the glass

[C] Wiper arms incorrectly positioned on spindles (Chapter 1).

[} Excessive wear of wiper linkage (Chapter 12).

1 Wiper motor or linkage mountings loose or insecure (Chapter 12).

Wiper blades fail to clean the glass effectively

| Wiper blade rubbers worn or perished (Weekly checks).

] Wiper arm tension springs broken, or arm pivots seized (Chapter
12),

] Insufficient windscreen washer additive to adequately remove
road film (Weekly checks).

Windscreen/tailgate washers inoperative, or
unsatisfactory in operation

One or more washer jets inoperative
~| Blocked washer jet (Chapter 1).

[l Disconnected, kinked or restricted fluid hose (Chapter 12).
| Insufficient fluid in washer reservoir (Weekly checks).

Washer pump fails to operate

[l Broken or disconnected wiring or connections (Chapter 12),

[l Blown fuse (Chapter 12).

[l Faulty washer switch (Chapter 12).

[] Faulty washer pump (Chapter 12).

Washer pump runs for some time before fluid is emitted
from jets

[] Faulty one-way valve in fluid supply hose (Chapter 12).
Electric windows inoperative, or unsatisfactory in
operation

Window glass will only move in one direction

1 Faulty switch (Chapter 12).

Window glass slow to move

[} Regulator seized or damaged, or in need of lubrication (Chapter
11).

] Door internal components or trim fouling regulator (Chapter 11).

[ Faulty motor (Chapter 11).

Window glass fails to move

[7] Blown fuse (Chapter 12).

] Faulty relay (Chapter 12).

] Broken or disconnected wiring or connections (Chapter 12).
] Faulty motor (Chapter 11).
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A

ABS (Anti-lock brake system) A system,
usually electronically controlled, that senses
incipient wheel lockup during braking and
relieves hydraulic pressure at wheels that are
about to skid.

Air bag An inflatable bag hidden in the
steering wheel (driver's side) or the dash or
glovebox (passenger side). In a head-on
collision, the bags inflate, preventing the driver
and front passenger from being thrown
forward into the steering wheel or windscreen.
Air cleaner A metal or plastic housing,
containing a filter element, which removes
dust and dirt from the air being drawn into the
engine.

Air filter element The actual filter in an air
cleaner system, usually manufactured from
pleated paper and requiring renewal at regular
intervals.

Alr filter

Allen key A hexagonal wrench which fits into
a recessed hexagonal hole.

Alligator clip A long-nosed spring-loaded
metal clip with meshing teeth. Used to make
temporary electrical connections.

Alternator A component in the electrical
system which converts mechanical energy
from a drivebelt into electrical energy to
charge the battery and to operate the starting
system, lgnition system and electrical
accessories.

Alternator (exploded view)

Ampere (amp) A unit of measurement for the
flow of electric current. One amp is the
amount of current produced by one volit
acting through a resistance of one ohm.
Anaerobic sealer A substance used to
prevent bolts and screws from loosening.
Anaerobic means that it does not require
oxygen for activation. The Loctite brand is
widely used,

Antifreeze A substance (usually ethylene
glycol) mixed with water, and added to a
vehicle's cooling system, to prevent freezing
of the coolant in winter. Antifreeze also
contains chemicais to inhibit corrosion and
the formation of rust and other deposits that

would tend to clog the radiator and coolant
passages and reduce cooling efficiency.
Anti-seize compound A coating that
reduces the risk of seizing on fasteners that
are subjected to high temperatures, such as
exhaust manifold bolts and nuts.

Anti-seize compound

Asbestos A natural fibrous mineral with great
heat resistance, commonly used n the
composition of brake friction materials.
Asbestos is a health hazard and the dust
created by brake systems should never be
inhaled or ingested.

Axle A shaft on which a wheel revolves, or
which revolves with a wheel. Also, a solid
beam that connects the two wheels at one
end of the vehicle. An axle which also
transmits power to the wheels is known as a
live axle,

Axle assembly

Axleshaft A single rotating shaft, on either
side of the differential, which delivers power
from the final drive assembly to the drive
wheels. Also called a driveshaft or a halfshaft.

Ball bearing An anti-friction bearing
consisting of a hardened inner and outer race
with hardened steel balls between two races.

Bearing The curved surface on ashaftorina
bore, or the part assembled into either, that
permits relative motion between them with
minimum wear and friction.

Big-end bearing The bearing in the end of
the connecting rod that's attached to the
crankshaft,

Bleed nipple A valve on a brake wheel
cylinder, caliper or other hydraulic component
that is opened to purge the hydraulic system
of air, Also called a bleed screw.

Brake bleeding

Brake bleeding Procedure for removing air
from lines of a hydraulic brake system. !
Brake disc The component of a disc brake
that rotates with the wheels.

Brake drum The component of a drum brake
that rotates with the wheels.

Brake linings The friction material which
contacts the brake disc or drum to retard the
vehicle's speed. The linings are bonded or
riveted to the brake pads or shoes.

Brake pads The replaceable friction pads
that pinch the brake disc when the brakes are
applied. Brake pads consist of a friction
material bonded or riveted to a rigid backing
plate,

Brake shoe The crescent-shaped carrier to
which the brake linings are mounted and
which forces the lining against the rotating
drum during braking.

Braking systems For more information on
braking systems, consult the Haynes
Automotive Brake Manual.

Breaker bar A long socket wrench handle
providing greater leverage.

Bulkhead The insulated partition between
the engine and the passenger compartment.

C

Caliper The non-rotating part of a disc-brake
assembly that straddles the disc and carries
the brake pads. The caliper also contains the
hydraulic components that cause the pads to
pinch the disc when the brakes are applied. A
caliper is also a measuring tool that can be
set to measure inside or outside dimensions
of an object.
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Camshaft A rotating shaft on which a series
of cam lobes operate the valve mechanisms.
The camshaft may be driven by gears, by
sprockets and chain or by sprockets and a
belt.

Canister A container in an evaporative
emission control system; contains activated
charcoal granules to trap vapours from the
fuel system.

Canister

Carburettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark ignition
Internal combustion engine.

Carburettor

Castellated Resembling the parapets along
the top of a castle wall. For example, a
castellated balljoint stud nut.

Castellated nut

Castor In wheel alignment, the backward or
forward tilt of the steering axis. Castor is
positive when the steering axis is inclined
rearward at the top.

Catalytic converter A silencer-like device in
the exhaust system which converts certain
pollutants in the exhaust gases into less
harmful substances.

Catalytic converter

Circlip A ring-shaped clip used to prevent
endwise movement of cylindrical parts and
shafts. An internal circlip is installed in a
groove in a housing; an external circlip fits
into a groove on the outside of a cylindrical
piece such as a shaft.

Clearance The amount of space between
two parts. For example, between a piston and
a cylinder, between a bearing and a journal,
etc.

Coil spring A spiral of elastic steel found in
various sizes throughout a vehicle, for
example as a springing medium in the
suspension and In the valve train.
Compression Reduction in volume, and
increase in pressure and temperature, of a
gas, caused by squeezing it into a smaller
space,

Compression ratio The relationship between
cylinder volume when the piston is at top
dead centre and cylinder volume when the
piston is at bottom dead centre.

Constant velocity (CV) joint A type of
universal joint that cancels out vibrations
caused by driving power being transmitted
through an angle.

Core plug A disc or cup-shaped metal
device inserted in a hole in a casting through
which core was removed when the casting
was formed. Also known as a freeze plug or
expansion plug.

Crankcase The lower part of the engine
block in which the crankshaft rotates.
Crankshaft The main rotating member, or
shaft, running the length of the crankcase,
with offset “throws" to which the connecting
rods are attached.

Crankshaft assembly

Crocodile clip See Alligator clip

D

Diagnostic code Code numbers obtained by
accessing the diagnostic mode of an engine
management computer. This code can be
used to determine the area in the system
where a malfunction may be located.

Disc brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a moving vehicle into heat.
Double-overhead cam (DOHC) An engine
that uses two overhead camshafts, usually
one for the intake valves and one for the
exhaust valves.

Drivebelt(s) The belt(s) used to drive
accessories such as the alternator, water
pump, power steering pump, air conditioning
compressor, etc. off the crankshaft pulley.

Accessory drivebelts

Driveshaft Any shaft used to transmit
motion. Commonly used when referring to the
axleshafts on a front wheel drive vehicle.

Driveshaft

Drum brake A type of brake using a drum-
shaped metal cylinder attached to the inner
surface of the wheel. When the brake pedal is
pressed, curved brake shoes with friction
linings press against the inside of the drum to
slow or stop the vehicle.

Drum brake assembly
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EGR valve A valve used to introduce exhaust
gases into the intake air stream.

EGR valve

Electronic control unit (ECU) A computer
which controls (for instance) ignition and fuel
injection systems, or an anti-lock braking
system. For more information refer to the
Haynes Automotive Electrical and Electronic
Systems Manual.

Electronic Fuel Injection (EFI) A computer
controlled fuel system that distributes fuel
through an injector located in each intake port
of the engine.

Emergency brake A braking system,
independent of the main hydraulic system,
that can be used to slow or stop the vehicle if
the primary brakes fail, or to hold the vehicle
stationary even though the brake pedal isn't
depressed. It usually consists of a hand lever
that actuates either front or rear brakes
mechanically through a series of cables and
linkages. Also known as a handbrake or
parking brake.

Endfloat The amount of lengthwise
movement between two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block.

Engine management system (EMS) A
computer controlled system which manages
the fuel injection and the ignition systems in
an integrated fashion.

Exhaust manifold A part with several
passages through which exhaust gases leave
the engine combustion chambers and enter
the exhaust pipe.

Exhaust manifold

=

Fan clutch A viscous (fluid) drive coupling
device which permits variable engine fan
speeds in relation to engine speeds.

Feeler blade A thin strip or blade of hardened
steel, ground to an exact thickness, used to
check or measure clearances between paris.

Feeler blade

Firing order The order in which the engine
cylinders fire, or deliver their power strokes,
beginning with the number one cylinder.
Flywheel A heavy spinning wheel in which
energy is absorbed and stored by means of
momentum, On cars, the flywheel is attached
to the crankshaft to smooth out firing
impulses.

Free play The amount of travel before any
action takes place. The “looseness” in a
linkage, or an assembly of parts, between the
Initial application of force and actual
movement. For example, the distance the
brake pedal moves before the pistons in the
master cylinder are actuated.

Fuse An electrical device which protects a
circuit against accidental overload. The
typical fuse contains a soft piece of metal
which Is calibrated to melt at a predetermined
current flow (expressed as amps) and break
the circuit.

Fusible link A circuit protection device
consisting of a conductor surrounded by
heat-resistant insulation. The conductor is
smaller than the wire it protects, so it acts as
the weakest link in the circuit. Unlike a blown
fuse, a failed fusible link must frequently be
cut from the wire for replacement.

G

Gap The distance the spark must travel in
jumping from the centre alectrode to the side

0™

Adjusting spark plug gap

electrode in a spark plug. Also refers o e
spacing between the points in a contast
breaker assembly in a conventional powts
type ignition, or to the distance betwesn 5
reluctor or rotor and the pickup coil n a8
electronic ignition.

Gasket Any thin, soft material - usually corms.
cardboard, asbestos or soft metal - instales
between two metal surfaces to ensure a goos
seal, For instance, the cylinder head gasket
seals the joint between the block and the
cylinder head.

Gasket

Gauge An instrument panel display used o
monitor engine conditions. A gauge with &
movable pointer on a dial or a fixed scale is an
analogue gauge. A gauge with a numerica
readout is called a digital gauge.

H

Halfshaft A rotating shaft that transmite
power from the final drive unit to a drive
wheel, usually when referring to a live rear
axle.

Harmonic balancer A device designed to
reduce torsion or twisting vibration in the
crankshaft. May be incorporated In the
crankshaft pulley. Also known as a vibration
damper.

Hone An abrasive tool for correcting small
irreqularities or differences in diameter in an
engine cylinder, brake cylinder, etc.
Hydraulic tappet A tappet that utilises
hydraulic pressure from the engine's
lubrication system to maintain zero clearance
(constant contact with both camshaft and
valve stem). Automatically adjusts to variation
in valve stem length. Hydraulic tappets also
reduce valve noise.

Ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degrees before the
piston reaches the top of its stroke.

Inlet manifold A tube or housing with
passages through which flows the air-fuel
mixture (carburettor vehicles and vehicles
with throttle body injection) or air only (port
fuel-injected vehicles) to the port openings in
the cylinder head.
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J

Jump start Starting the engine of a vehicle
with a discharged or weak battery by
attaching jump leads from the weak battery to
a charged or helper battery.

L

Load Sensing Proportioning Valve (LSPV)
A brake hydraulic system control valve that
works like a proportioning valve, but also
takes into consideration the amount of weight
carried by the rear axle.

Locknut A nut used to lock an adjustment
nut, or other threaded component, in place.
For example, a locknut Is employed to keep
the adjusting nut on the rocker arm in
position.

Lockwasher A form of washer designed to
prevent an attaching nut from working loose.

MacPherson strut A type of front
suspension system devised by Earle
MacPherson at Ford of England. In its original
form, a simple |lateral link with the anti-roll bar
creates the lower control arm. A long strut -
an integral coil spring and shock absorber - is
mounted between the body and the steering
knuckle. Many modern so-called MacPherson
strut systems use a conventional lower A-arm
and don't rely on the anti-roll bar for location.
Multimeter An electrical test instrument with
the capability to measure voltage, current and
resistance.

N

NOx Oxides of Nitrogen. A common toxic
pollutant emitted by petrol and diesel engines
at higher temperatures.

O

Ohm The unit of electrical resistance. One
volt applied to a resistance of one ohm will
produce a current of one amp.

Ohmmeter An instrument for measuring
electrical resistance.

O-ring A type of sealing ring made of a
special rubber-like material; in use, the O-ring
Is compressed into a groove to provide the
sealing action.

Overhead cam (ohc) engine An engine with
the camshaft(s) located on top of the cylinder
head(s).

Overhead valve (ohv) engine An engine with
the valves located in the cylinder head, but
with the camshaft located in the engine block.
Oxygen sensor A device installed in the
engine exhaust manifold, which senses the
oxygen content in the exhaust and converts
this information into an electric current. Also
called a Lambda sensor,

P

Phillips screw A type of screw head having a
cross instead of a slot for a corresponding
type of screwdriver.

Plastigage A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a strip of Plastigage
is laid across a bearing journal, The parts are
assembled and dismantled; the width of the
crushed strip indicates the clearance between
journal and bearing.

Plastigage

Propeller shaft The long hollow tube with
universal joints at both ends that carries
power from the transmission to the differential
on front-engined rear wheel drive vehicles.
Proportioning valve A hydraulic control
valve which limits the amount of pressure to
the rear brakes during panic stops to prevent
wheel lock-up.

R

Rack-and-pinion steering A steering
system with a pinion gear on the end of the
steering shaft that mates with a rack (think of
a geared wheel opened up and laid flat).
When the steering wheel Is turned, the pinion
turns, moving the rack to the left or right. This
movement is transmitted through the track
rods to the steering arms at the wheels.
Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an internal combustion engine
cooling system.

Refrigerant Any substance used as a heat
transfer agent in an air-conditioning system,
R-12 has been the principle refrigerant for
many years; recently, however, manufacturers
have begun using R-134a, a non-CFC
substance that is considered less harmful to
the ozone in the upper atmosphere.

Rocker arm A lever arm that rocks on a shaft
or pivots on a stud. In an overhead valve
engine, the rocker arm converts the upward
movement of the pushrod into a downward
movement to open a valve,

Rotor In a distributor, the rotating device
inside the cap that connects the centre
electrode and the outer terminals as it tumns,
distributing the high voltage from the coil
secondary winding to the proper spark plug.
Also, that part of an alternator which rotates
inside the stator. Also, the rotating assembly
of a turbocharger, including the comprassor
wheel, shaft and turbine wheel.

Runout The amount of wobble (in-and-out
movement) of a gear or wheel as it's rotated.
The amount a shaft rotates “out-of-true,” The
out-of-round condition of a rotating part.

S

Sealant A liguid or paste used to prevent
leakage at a Joint. Sometimes used in
conjunction with a gasket.

Sealed beam lamp An older headlight
design which integrates the reflector, lens and
filaments into a hermetically-sealed one-piece
unit, When a filament burns out or the lens
cracks, the entire unit is simply replaced.,
Serpentine drivebelt A single, long, wide
accessory drivebelt that's used on some
newer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts,
Serpentine drivebeits are usually tensioned by
an automatic tensioner.

Serpentine drivebelt

Shim Thin spacer, commanly used to adjust
the clearance or relative positions between
two parts. For example, shims inserted into or
under bucket tappets control valve
clearances. Clearance Is adjusted by
changing the thickness of the shim.

Slide hammer A special puller that screws
into or hooks onto a component such as a
shaft or bearing; a heavy sliding handle on the
shaft bottoms against the end of the shaft to
knock the component free.

Sprocket A tooth or projection on the
periphery of a wheel, shaped to engage with a
chain or drivebelt. Commonly used to refer to
the sprocket wheel itself.
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Starter inhibitor switch On vehicles with an
automatic transmission, a switch that
prevents starting if the vehicle is not in Neutral
or Park.

Strut See MacPherson strut.

T

Tappet A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower,
Thermostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, so maintaining
optimum engine operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.

Thrust bearing The bearing in the clutch
assembly that is moved in to the release
levers by clutch pedal action to disengage the
clutch. Also referred to as a release bearing.
Timing belt A toothed belt which drives the
camshaft. Serious engine damage may result
if it breaks in service.

Timing chain A chain which drives the
camshaft.

Toe-in The amount the front wheels are
closer together at the front than at the rear,
On rear wheel drive vehicles, a slight amount
of toe-in is usually specified to keep the front
wheels running parallel on the road by
offsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front.
On front wheel drive vehicles, a slight amount
of toe-out is usually specified.

Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual.

Tracer A stripe of a second colour applied to
a wire insulator to distinguish that wire from
another one with the same colour insulator.
Tune-up A process of accurate and careful
adjustments and parts replacement to obtain
the best possible engine performance.
Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake air.
Normally used to increase the power output
from a given engine displacement, but can
also be used primarily to reduce exhaust
emissions (as on VW's “Umwelt” Diesel
engine).

U

Universal joint or U-joint A double-pivoted
connection for transmitting power from a
driving to a driven shaft through an angle. A
U-joint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

Vv

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk

may be started, stopped, or regulated by a
movable part that opens, shuts, or partially
obstructs one or more ports or passageways.
A valve is also the movable part of such a
device.

Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet. The valve clearance is
measured when the valve is closed.

Vernier caliper A precision measuring
instrument that measures inside and outside
dimensions. Not quite as accurate as a
micrometer, but more convenient.

Viscosity The thickness of a liquid or its
resistance to flow.

Volt A unit for expressing electrical
“pressure” in a circuit. One volt that will
produce a current of one ampere through a
resistance of one ohm.

W

Welding Various processes used to join
metal items by heating the areas to be joined
to a molten state and fusing them together.
For more information refer to the Haynes
Automotive Welding Manual.

Wiring diagram A drawing portraying the
components and wires in a vehicle’s electrical
system, using standardised symbols. For
more information refer to the Haynes
Automotive Electrical and Electronic Systems
Manual.
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Acceleration sensor
DOHC 16-valve engines - 4A*10
Accelerator cable — 4A«4
Accelerator pedal — 4A=4
Accelerator pedal potentiometer
DOHC 16-valve engines ~ 4A=10
Accessory shops — REF=4
Acknowledgements - 0+6
Aerial - 12#12
Air conditioning system - 36
Air filter — 1014, 472
Air temperature/pressure sensor
DOHC 16-valve engines - 4A*10
SOHC B-valve engines — 4A*8
Airbags - 0e5, 12#15
Alternator - 5A#3
Antifreeze - 013, 017, 114
Anti-lock braking system (ABS) — 9¢1
Anti-roll bar — 107
Anti-theft system - 12¢15
Asbestos - 0#5
Automatic transmission - 2C#4, 2Ce5, 7Be1 et seq
fault finding — REF=17
fluid — 0*12, 017, 1212
fluid cooler/heat exchanger - 7B*3
fluid filter - 1212
Auxiliary drivebelt — 17

Badges - 11+16
Battery - 0#5, 0¢16, 5A#2, REF*6
Big-end bearings - 2C=10
Bleeding
brake hydraulic system — 92
clutch hydraulic system ~ 61

Blower motor - 3¢6

Body electrical systems ~ 12+1 et seq

Bodywork and fittings — 11+1 et seq

Body corrosion — REF#12

Bonnet - 117

Braking system - 110, 9¢1 et seq, REF*9, REF+10, REF*11
brake fluid - 0#13, 0#17, 113
fault finding — REF*17, REF=18

pads - 19
shoes — 1+15
Bulbs

exterior lights — 123
interior lights — 12«8
Bumper - 114, 115
Burning - 0e5
Buying spare parts - REF+4

C

Cables
accelerator — 4A=4
automatic transmission selector - 782
bonnet release — 1127
handbrake — 911
manual transmission selector — 7A=2
Calipers — 9¢5
Cam followers
DOHC 16-valve engine — 2B=10
SOHC B-valve engine - 2A=8
Camshaft cover
SOHC 8-valve engine — 2As7
Camshaft oil seal
DOHC 16-valve engine — 2B8
SOHC B-valve engine — 2A=8
Camshaft position sensor
DOHC 16-valve engines — 4A*10
SOHC 8-valve engines - 4A*8
Camshaft sprocket
DOHC 16-valve engine — 2B«7
SOHC 8-valve engine — 2As7
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Camshafts
DOHC 16-valve engine — 2B+10
SOHC 8-valve engine — 2A#8
Carpets — 11#2
Cassette player — 12212
Catalytic converter — 4B+3
Centre console - 11921
switches — 12#13
Centre pillar trim panels — 1119
Centre switch panel — 11224
Centre vent panel - 11+25
Changing the wheel — 0=9
Charcoal canister — 482
Charging — 5A#2, 5A«3
Clutch - 6+1 et seq
fault finding — REF=16
Coil spring - 108
Coils - 5B#2
Compression test
DOHC 16-valve engine — 2Be4
SOHC B-valve engine — 2A=4
Connecting rods — 2C=8, 2C#9, 2C=13
Console — 11#21
switches — 1213
Contents - (=2
Conversion factors - REF+3
Coolant - 013, 0=17, 1¢13
Cooling, heating and air conditioning systems - 3+1 et seq
fault finding - REF=15
Courtesy light — 128
Crankcase - 2C*9
Crankcase emission control — 4B#1, 4B»2
Crankshaft - 2Ce8, 2C#10, 2C=11
Crankshaft oil seals
DOHC 16-valve engine — 2B*8
SOHC 8-valve engine — 2A#8
Crankshaft sprocket
DOHC 16-valve engine — 2B+8
SOHC 8-valve engine — 2As7
Crankshaft TDC sensor
DOHC 16-valve engines — 4A=10
SOHC B-valve engines — 4A=8
Crushing — 05
Cylinder block - 2C*9
Cylinder head - 2C#6, 2Ce7
DOHC 16-valve engine — 2B¢12
SOHC 8-valve engine — 2A#9
Cylinder head extension
DOHC 16-valve engine — 2B#9

D

Dents — 11+2
Depressurisation of fuel system - 4A#4
Dimensions - REFe2
Direction indicator — 125
Disconnecting the battery — REF+6
Discs - 9+6
DOHC (16-valve) engine in-car repair procedures — 2B+1 et seq
Doors - 117, 11#10, 11+13, REF*10
Drivebelt - 1+7
Driveplate - 2B213
Driveshafts - B+1 et seq, REFe11

fault finding - REFe17

gaiter - 1+9
Drivetrain — 1=10
Drums — 9«7

E

Earth fault — 122
Electric cooling fan — 3+3
Electric shock —0e5
Electrical systems — 0+15, 1#10, REF=10

fault finding - 122, REF*19
Electronic control unit (ECU)

ABS - 913

airbag - 12¢15

automatic transmission — 7B+3

fuel injection

DOHC 16-valve engines - 4A*10
SOHC 8-valve engines — 4A=8

Emission control systems — 116, 4B#1 et seq, REF*12
Engine fault finding - REF*14, REF*15
Engine immobiliser — 12#15
Engine management system - 1213
Engine oil - 012, 0#17, 1#6
Engine removal and overhaul procedures - 2C+1 et seq
Environmental considerations - REFe5
Evaporative emission control - 4B+2
Evaporative loss system - 1+16
Exhaust emission control — 4Be1, 48B3
Exhaust manifold — 4A=13
Exhaust specialists - REF+4
Exhaust system - 1#10, 4A«13, REF*11, REF#12

F

Facia
panels — 1123
switches — 1213
Fan - 3«3

Fault finding - REF*13 et seq
automatic transmission — REFe17
braking system — REF#17, REFe18
clutch - REF+16
cooling system — REFe15
driveshafts - REFe17
electrical system — 122, REF+19
engine - REF*14, REF=15
fuel and exhaust systems - REF+16
manual transmission — REFe16
suspension and steering systems - REF#18

Filling - 113

Filter
air— 114, 4A#2
automatic transmission fluid - 112
oil = 1#6
pollen - 1+10

Fire - 0+5

Flywheel
DOHC 16-valve engine — 2B*13
SOHC 8-valve engine — 2A=10

Foglight - 126

Followers
DOHC 16-valve engine — 2B+10
SOHC 8-valve engine — 2A*8

Front pillar trim panels — 1119

Fuel and exhaust systems - 4A+1 el seq
fault finding ~ REF*16

Fuel gauge sender unit — 4A*5

Fuel injection system — 4A«6
DOHC 16-valve engines — 4A9
SOHC B8-valve engines - 4As7

Fuel pump — 4A=5
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Fuel rail and injectors
DOHC 16-valve engines — 4A=9
SOHC 8-valve engines — 4Ae7
Fuel system - REF=12
Fuel tank — 4A#6
Fume or gas intoxication — 05
Fuses — 123

G

Gaiter

driveshaft — 19, Be3

steering gear — 1011
Gashes - 113
Gaskets - REF*5
Gear selector

automatic transmission - 7Be2
Gearchange lever

manual transmission - 7A#3
Gearchange selector cables

manual transmission — 7A=2
General repair procedures - REFe5
Glossary of technical terms - REF+20 et seq
Glovebox - 1123

H

Handbrake — 1210, 9211, 912, REF=9
Headlight — 12¢4, 129

beam alignment - 12¢10
Heat exchanger

automatic transmission - 7B+3
Heat shields - 4A=13
Heater - 3+5, 3+6

control illumination — 129
High-level stop-light — 127
Hinges - 1+10
Horn - 1211
Hoses — 148, 3+2, 9«3
HT coils - 5B+2
Hub

assembly - 1007

bearings - 104
Hydraulic modulator (ABS) - 913
Hydrofluoric acid — 05

Idle control stepper motor
SOHC 8-valve engines — 4A*8
Ignition switch — 109
Ignition system — 112, 5Be1 et seq
Immobiliser - 12+15
Indicator — 125, 126
Inertia safety switch
SOHC B-valve engines — 4A=9
Injectors
DOHC 16-valve engines — 4A*9
SOHC 8-valve engines — 4A*7
Inlet manifold — 4A#11
Instruments — 110,
Instrument panel — 12¢10
illumination — 128
surround — 1123
Intake air temperature/pressure sensor
DOHC 16-valve engines - 4A*10
SOHC 8-valve engines — 4A=8
Interior light - 128
Introduction - 0«6

J

Jacking and vehicle support - REF*6
Joint mating faces — REFe*5
Jump starting - 0+8

K

Knock sensor - 5B=2

L

Lambda sensors — 4B+3
Leaks — 0010, 128
Light units — 129
Locknuts, locktabs and washers - REF*5
Locks — 110
bonnet — 117
door - 11+10
steering column - 109
tailgate — 1146
Loudspeakers — 12#11
Lower arm — 10¢6, 107
Lubricants and fluids - 0#17
Luggage compartment light - 12«8

Main bearings - 2C#10
Manifolds
exhaust — 4A#13
inlet — 4A*11
Manual transmission — 2C#3, 2Ce5, 7Ae1 et seq
fault finding — REF*16
0il = De17, 1215, 7TAe2
Master cylinder
brake — 9+10
clutch — 62
Matrix - 3¢5
Mirrors — 1113, REF*9
MOT test checks — REF+9 et seq
Motor factors — REFe4
Mountings — 2A=10

Number plate light - 12¢7

O

Oil
engine — 0012, 017, 16
manual transmission - 0#17, 115, 7A#2
Qil filter — 16
Qil pump
DOHC 16-valve engine — 2B*14
SOHC 8-valve engine - 2A=11
Qil seals - REF*5
camshaft
DOHC 16-valve engine — 2B+8
SOHC 8-valve engine - 2A*8
crankshaft
DOHC 16-valve engine — 2B#8
SOHC 8-valve engine — 2A*8
Open-circuit — 12¢2
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P

Pads - 129, 9¢3
Parcel shelf supports - 11#21
Parts - REF=4
Pedals
accelerator — 4A«4, 4A#10
Pick-up tube
DOHC 16-valve engine — 2B+14
SOHC 8-valve engine - 2A*11
Pipes — 93
Piston rings - 2C+10
Pistons — 2C#8, 2C*9, 2C*13
Plastic components - 113
Poisonous or irritant substances - 0¢5
Pollen filter - 1#10
Power steering electric motor - 10=10
Pressure sensor
DOHC 16-valve engines — 4A*10
SOHC B-valve engines - 4A*8
Puncture repair - 09

R

Rack-and-pinion steering gear - 10+11

Radiator — 114, 32

Radio - 12¢12
aerial - 12#12

Rear axle - 10+8

Rear light cluster - 12+6

Rear suspension — 107

Relays — 12¢3

Release mechanism (clutch) - 624

Repair procedures - REFe5

Respraying - 113

Reversing light switch — 7A«4

Road test — 1¢10

Roadside repairs - 0*7 et seq

Routine maintenance and servicing — 11 et seq
bodywork and underframe - 112
upholstery and carpets — 112

Rust holes - 113

S

Safety first! - 05, 0¢12, 0213
Scalding - 05
Scratches — 11+2
Screw threads and fastenings - REFe5
Scuttle grille panel - 11+16
Sealant - 1+10
Seat belts - 1117
Seats - 11¢16
Servo unit - 912
Shock absorbers - 1¢10, 10+7, REF*10, REF+11
Shoes — 1#15, 9¢8
Short-circuit — 122
Side repasier — 1295
Side trim panels - 11220
Side window glass ~ 11#15
Sidelight - 12¢5
Silencers - 4A#13
Sill trim panels - 11219
Slave cylinder (clutch) - 62

SOHC (8-vaive) engine in-car repair procedures - 2A=12 et seq

Spare parts - REF+4

Spark plugs - 1#11
Speed sensor
ABS - 913, 9014
SOHC 8-valve engines — 4A*9
Springs - 10+8, REF=11
Sprockets
DOHC 16-valve engine - 2B«7
SOHC 8-valve engine — 2As7
Starting and charging systems - 5A#1 et seq
Start-up after overhaul - 2C+13
Steering — 19, 110, 10=2, REF+10, REF=11
fault finding - REF*18
Steering angles - 1011
Steering column ~ 109, REF+9
lock = 109
shrouds - 1123
switches - 1213
Steering gear assembly - 1011
Steering wheel - 10+8, REF*9
Stop-light - 127
switch = 911
Strut suspension — 104, 105
Strut
shock absorber - 1#10
tailgate ~ 11+6
Stub axle - 10=8
Sump
DOHC 16-valve engine -~ 2B+13
SOHC 8-valve engine = 2A*11
Sunroof - 11+15
Suspension and steering — 1#9, 110, 101 et seg, REF=10, REFe11
fault finding — REF=18
Switches - 12+13
handbrake ‘on' warning light - 912
ignition — 10«9
illumination - 129
panel - 1124
reversing light - 7A=4
stop-light - 9+11
Swivel hub - 10=2

T

Tailgate — 115, 11#6, 1118
window glass - 1115
wiper motor - 12013
Tappets
DOHC 16-valve engine - 2B*10
SOHC 8-valve engine - 2A*8
TDC sensor
DOHC 16-valve engines — 4A*10
SOHC 8-valve engines — 4A«8
Technical terms - REF*20 et seq
Temperature sensor - 3¢4
DOHC 16-valve engines - 4As10
SOHC 8-valve engines — 4A*8
Tensioner
DOHC 16-valve engine — 2Be7
SOHC 8-valve engine — 2A=7
Thermpstat - 343
Throttle body assembly
DOHC 16-valve engines — 4A*9
SOHC B-valve engines — 4As7
Throttle potentiometer
DOHC 16-valve engines - 4A=10
SOHC 8-valve engines — 4A#8

Throttle valve actuator

DOHC 16-valve engines - 4A*10
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Timing belt - 1¢15
DOHC 16-valve engine — 2B*5
SOHC 8-valve engine — 2A*6
Timing belt covers
DOHC 16-valve engine — 2Be4
SOHC 8-valve engine — 2A+4
Timing belt tensioner
DOHC 16-valve engine — 2Be7
SOHC 8-valve engine — 2Ae7
Timing holes
DOHC 16-valve engine - 2B#3
Timing ignition — 5B«2
Tools - REF=5
Tools and working facilities — REF*7 ef seq
Top dead centre (TDC) for No 1 piston location
SOHC B-valve engine — 2A=3
Towbar
electrical socket - 12¢17
installation — 11+26
Towing — 0=10
Track rod end - 1011
Trim panels — 117, 11+16, 1118
Tyres - REF#12
condition and pressure - 0=14
pressures (cold) = 0#17
specialists - REFe4

U

Underbody sealant - 1+10
Underbonnet check points — 0¢11
Underframe — 112

Upholstery — 112

'}

Vacuum servo unit - 912

Valve clearances — 111
Valve timing holes

DOHC 16-valve engine — 2B+3
Valves — 2Ce7
Vehicle identification - REF=4, REF*10
Vehicle speed sensor

SOHC B-valve engines — 4A#*9
Vehicle support - REF=6
Ventilation — 345, 3+6

control illumination — 129
Vent panel — 1125

W

Washer systems - 12¢13
fluid - 015
Water pump - 3¢5
Water temperature sensor — 3+4
Weekly checks - 011 et seq
Weights — REFe2
Wheels - REF*12
alignment - 10#11
bearings — 10#4, REF=11
changing — 0*9
Wheel arch liners - 11216
Wheel cylinder - 9¢9
Wheel speed sensor (ABS) — 9¢13, 9¢14
Windows - 11+13, 11¢15
Windscreen - 11#15, REF*9
scuttle grille panel - 1116
wiper motor and linkage - 12¢14
Wiper arm - 12¢14
Wiper motor - 1213, 1214
Wiring diagrams — 12#20 et seq
Wiper blades - 0=15
Working facilities - REF=8




Haynes Manuals - The Complete UK Car List

Title Book No.  Tille Book No.  Tille Book No.
ALFA ROMED Alfasud/Sprint (74 - 88) upto F* 0292  Fiat X1/9 (74 -89) upto G * 0273  Land Rover Series II, 1A & 11l 4-cyl Petrol
Alfa Romeo Alfetta (73 - B7) up to E * 0531  FORD Anglia (59 - 68) up to G * 0001 (58 -85)upto O 0314
AUDI 80, 90 & Coupe Petrol (79 - Nov 88) up to F 0605  Ford Capri Il (& I11) 16 & 2.0 (74-87) up toE * 0283  MAZDA 323 (Mar 81 - Oct 89) up to G 1608
Audi B0, 90 & Coupe Petrol (Oct86-90) DtoH 1481  Ford Capri Il (& 1) 2.8 & 3.0 V6 (74 - 87) upto E 1309  Mazda 323 (Oct 89 - 96) G to R 3455
Audi 100 & 200 Petrol (Oct 82 - 90) up to H 0907  Ford Cortina Mk Ill 1300 & 1600 (70-76) upto P * 0070  Mazda 626 (May 83 - Sept 87) up to E 0929
Audi 100 & A6 Petrol & Diesel Ford Escort Mk 1 1100 & 1300 (68 - 74) up to N * 0471  Mazda B1600, B1800 & B2000 Pick-up Petrol
(May 91 - May 97) Hta P 3504 Ford Escort Mk | Mexico, RS 1600 & RS 2000 (72-88)upfoF 0267
Audi A3 Petrol & Diesel (96 - May 03) Pto 03 4253 (70-74)upto N * 0139 Mazda RX-7 (79 - 85) upfo C * 0460
Audi A4 Petrol & Diesel (95 - Feb 00)Mto V. 3575  Ford Escort Mk | Mexico, RS 1800 & RS 2000 MERCEDES-BENZ 190, 190E & 190D
Audi Ad Petrol & Diesel (Mar 00 - Aug 04) W10 04 4608 _ (75-80)uptoW * 0738 - PB;;'J' &Bﬂ‘“;")é%a Efgé AZ?U;D o 3450
AUSTIN A35 & A40 (56 - 67) upto F * 0118  Ford Escort (75 - Aug 80) upto V * 0280  Mercedes-oenz 2000, 2400, |
Austin/MG/Rover M:festm 1??3 ti5Fe Ford Escort Petrol (Sept 80 - Sept 90) upto H _ 0geg _ 300TD 123 Series Diesel (Oct 76- 85) up 1o ©_ 1114
(83 - 95) up to M 0922  Ford Escort & Orion Petrol (Sept90-00)Hio X 1737  Mercedes-Benz 250 & 280 (68 - 72) uptal = 0346
Austin/M& Metro (80 - May 90) up to G 0718 Ford Escort & Orion Diesel (Sept80- 00) Hio X 4081 Mercedes-Benz 250 & 280 123 Serfes Patrol
Austin/Rover Montego 1.3 & 1.6 Petrol Ford Fiesta (76 - Aug 83) up to Y 0334 (0ct 76 - 84) upto B 0677
(84-94)AtoL 1066 Ford Fiesta Petrol (Aug 83 - Feb 89) A to F 1030  Mercedes-Benz 124 Series Petrol & Diesel
Austin/MG/Rover Montega 2.0 Patrol Ford Fiesta Petral (Feb 89 - Oct 95) F fo N 505, AN R OIK _ L
(84-95) Ato M 1067 Forg Fieta Petrol & Diesel (0ot 95 - Mar 02) Nto 02 3397 "o Beni -Class ol & Diesol S5
Mini (59~ 69) up to H * 0527 Ford Fiesta Petrol & Digsel (Apr 02 05) 021054 4170 =g OO L10
Mini (68 - 01) up fo X 0646  Ford Focus Petrol & Diesel (98- 01) Sto Y 3750 oA (55- G2) LI
Austin/Rover 2.0 lire Diesel Engine (86 -93) Cto L 1857 Ford Focus Petrol & Diesel (0ct 01 - 04) 57 10 54 4167 Moo (02-80) upto W : L
Austin Healey 100/6 & 3000 (66 -68) up 08 * 0048 Ford Galaxy Patrol & Diesel (95 - Aug 00) M to W 3984 Mﬁs“g“f“ﬂ”é}t A e
BEDFORD CF Petrol (69- 87) up to E 0163 Ford Granada Petrol (Sept 77 - Feb 85) up to B * 0481 WINI Petrol J';l 01-05) V1o 05 20
Bedford/Vauxhiall Rascal & Suzuki Supercarry Ford Granada & Scorpio Petrol (Var 85 -S4) BloM 1245 it sny St e
(85 =0ct 84) Cto M 3016 Ford Ka (96 - 02) P to 52 3570 (63~ 94) Up ;g:;l" IcK-Ups Fetro e
BMW 316, 320 & 3201 (4-cy) (75-Feb 83) Up10 Y * 0276 o Mondeo Petrol (93 - Sept 00) Ko X T i i e
BM{‘JO‘-*C?E;L;. 3221.13:% 5- :Esé (6cyl) g5 Ford Mondeo Perol & Diesel (06t 00 Jul08) K10 03 3980 i inor 1000 (56 - 71) up o K 5
BMW 3-Series Petrol (Apr 91-99) Hto V xhy oo iondea Diebel ¢85 06) LGN 3485 issan Bluebird (May 84 - Mar 86) Ao 0 1223
BMW 3-Series Petrol (Sapt 98 - 03) S to 53 4067 Ford Urln" Petrol (83 - Sept 90) up to H 1008 yissan Bluebird Petrol (Mar 86-90) Cto H 1473
BUIW 5201 & 525e (0ct 81 - June 88) up o E 1560 oo oo 0¥ PEDL 182 - 33) b Lo K s Nissan Cherry (Sept 82.-86) up 0 D 1031
BMW 525,528 & 6281 (73 Sept 8T) Uplo X * 0632 Lo orero 0231 b lod 029 Nissan Mira (83 - Jan 98) up to K 0931
BVW 5“Sél'iﬂﬁ 6.yl Pelrol Ford Transit Petrol {Mk 2) (78 - Jan 86) uptoC 0719 Nissan Micra (92 - 02) K to 52 3254
(honi - A B3 81 10,03 a1y For Transit Petrol (W 3) (Feb 86-89) C10G 1468 iccon Brimora Petrol (90 - Aug 98) H 1o T 1657
BMW 1500, 1502, 1600, 1602, 2000 & 2002 SR b 319 Nissan Stanza (82 -86) up to D 0824
(69-77) upto S * ozqp Ford 1.6 & 1.8 ire Diesel Engine (84 - 96) AtoN 1172 jssan Sunny Petrol (May 82 - Oct 86) up to D 0895
BHRYSELEH PT Cruiser Petrol (00 - 03) W10 53 4058 F"r(d?::--tggfu&p f:H'““’ Diesel Engine 4g0g  Nissan Sunny Petrol (Oct 86 - Mar 97) Dto H___ 1878
CITROEN 2CV, Ami & Dyane (67 -90) uptoH 0196 = Nissan Sunny Petrol (Apr 91 -95) Hto N 3219
CitroBn AX Petrol & Diesel (87 -97)Dto P 3014 | MEIGHT ROVER Sherpa Petrol (74 - 87) upto E D483 o, Sece " iz (8 Serfes)
Gitrodn Beriingo & Peugeot Pariner FILLIMAN m‘;"fggerT‘g}”u‘psé‘;".‘“ X T (St 75-88)uploF* 0316
Petrol & Diesal (86 - 05) P 1o 55 4281 _ Opel Ascona Petrol (81 - B8 3215
Citrogn BX Petrol ((ss " 94})A ol ggog  HONDA Civic (Feb 84 - Oct 87) Ato E 1226 ogel Astra Petrol {olm 91 - F}eb 9) 3156
Gitrosn 15 Van Petrol & Diesel (89 - Dct 98) Fto § 3509 Honda Civic (Nov 91 - 96) Jto N 3199 Dpel Corsa Petrol (83 - Mar 93) 3160
Citroén C3 Petrol & Diesel (02-05) 51005 4197 Honda Civic Petrol (Mar 95 - 00) M to X 4050 5561 Gorsa Petrol (Mar 93 - 97) 3150
Citroén CX Petrol (75 - 88) up 1o F 0525 HYUNDAI Pony (85 - 84) C to M 3398 el Kadett Petrol (Nov 79 - Oct84)uplo B 0634
Citroén Saxo Petrol & Diesel (96 - 04) Nto54 3506 JABUARE Type (61-72) upto L * 0140 561 Kadett Petrol (Oct 84 - Oct 91) 3196
Citroén Visa Petrol (79 - 88) up to F ogeg  Jaguer Mkl & 11,240 8 340 (55-69) uptoH* 0088 65 Omaga & Senator Petrol (Nov 86-94) 3157
Citroén Xantia Petrol & Diesel (93-01) KtoY 3082  +aguar XJ, XJ & Sovereign; Opel Rekord Petrol (Feb 78 - Oct 86) upto D 0543
Gitroén XM Petrol & Diesel (89-00) GtoX____ 3451 —Daimier Soverelgn (68 - Oct86)uptoD 0242 & re vy betrol (0ct 88 - Oct 95) 3158
Ciron Xsara Petrol & Diesel (97 - Sept 00) Rt W 3751  420uar XJ6 & Sovereign (Oct 86 - Sept 94) Do M 3261 peygrn 106 Petrol & Diesel (91 -04) 1053 1882
Citroan Xsara Picassa Petrol & Diesel “‘ag‘;‘g_xg;"" ’”ls lf‘ Sovereign; Daimler Double Sixwa Peugeot 205 Patrol (83 - 97) Ao P 0932
(00- 02) W to 52 som ( = L""P‘;tm' T Sagg P00t 206 Petrol & Diesel (98- 01) 510X 787
Gitroéin ZX Diesel (31 - 98) J to S 1922 La;; 1235; ':am : 51{10 = 5{)10 ;’4 §TT o] oafs Peu0eot 206 Pelrol & Diesel (02-06) 5110 06 4613
Citrogn ZX Petrol (91-98) H1io S e e =N J670" Pe198ot 306 Petrol & Diesel (33 -02) K10 02 3073
Citron 1.7 & 1.9 itre Diesel Engine (B4 -96) Ato N 1379 -ada Samara (87 - 31) D to , Peugeot 307 Petrol & Diesel (01 - 04) Yto 54 4147
FIAT 126 (73 - 87) up 1o E * 0305 u'{‘g’aﬁgﬁﬂpﬂ Ll o a017 Peugeot 309 Petrol (86-93) Cto K 1266
Fiat 500 (57 -73) up to M * 000, e Discovery Petrol & Diesel Paugeot 405 Petrol (88 - 97) Eto P 1559
Fiat Bravo & Brava Petrol (95 - 00) N to W 3572 (89-98) G to S 3016  Peugeot 405 Diesel (88 - 97) Eto P 3198
Fiat Cinguecento (93 - 98) K to R 3501 =0 Rover Discovery Diesel Peugeot 406 Petrol & Diesel (36 - Mar 99) Nto T 3394
Fiat Panda (81 - 95) up to M 0793 (Nov 98 - Jul 04) S to 04 4606  Peugeot 406 Petrol & Diesel (Mar 99 - 02) T to 52 3982
Fiat Punto Petrol & Diesel (84 - 0ct89) LtoV 3251 504 Rover Freelander Petrol & Digsel Peugeot 505 Petrol (79 - 89) up to G 0762
Fiat Punto Petrol {Oct 89 - July 03) V 1o 03 4066 (97 - Sept 03) R t0 53 3929  Psugeot 1.7/1.8 & 1.9 litre Diesel Enaine
Fiat Regata Petrol (84 - 88) A to F 1167 Land Rover Freelander Petrol & Diesel (82-96) upto N 0850
Fiat Tipo Petrol (88 - 81) Efo J 1625 (Oct 03 - 06) 53 to 56 4623  Peugeot 2.0, 2.1, 2.3 & 2.5 litre Diesel Engines
Fiat Uno Petrol (83 - 95) up to M 0923  Land Rover Series IIA & |Il Diesel (58 - 85) up to C 0528 (74-90) up to H 1607

* Classic reprint




Title Book No.  Tille Book No.  Tille Book No.
PORSCHE 911 (B5-B5) upto C 0264  Talbot Horizon Petrol (78 - 86) up to D 0473 VW Golf & Bora Petrol & Diesel
Porsche 924 & 924 Turbo (76 - B5) up to C 0397 Talbot Samba (82 - 86) up to D 0823 (April 98 - 00) R to X 37z
PROTON (89 -97) F1o0 P 3255  TOYDTA Avensis Petrol (98 - Jan 03) R to 62 4264 VW Golf & Bora d-cyl Petrol & Diasel
RANGE ROVER V8 Pefrol (70-Oct92) uptoK 0606  Toyota Carina E Petrol (May 92-97) J 1o P 3256 (01-03) X to 53 4169
RELIANT Robin & Kitten (73-83) upto A * 0436 Toyota Corolla (B0 - 85) up 1o C 0683 VW Goll & Bora Petrol & Diesal (04 - 07) 53 to 07 4610
RENAULT 4 (61 - 86) upto D * 0072 Toyota Corolla (Sept B3 - Sept 87) Ato E 1024 VW LT Petrol Vans & Light Trucks (76 - 87) up to £ 0637
Renault 5 Petrol (Feb 85-96) Bto N 1219  Toyota Coralla (Sept 87 - Aug 92) Eto K 1683 VW Passat & Santana Petrol
Renault 3 & 11 Petrol (82- 89) up to F 0822 Toyota Corolla Petrol (Aug 92 - 87) K to P 3259 (Sept 81 - May 88) up o E og14
Renault 18 Petrol (79-86) upto D 0598 Toyola Corolla Petrol (July 97 -Feb 02) Pto 51 4286 VW Passat 4-cy| Petrol & Diese!
Renault 19 Petrol (89 - 96) Fto N 1646  Toyota Hi-Ace & HI-Lux Petrol (69- OctB3) uptoA 0304 __ (MayB8-96)Eto P 3498
Renault 19 Diesel (89 - 96) F to N 1946  Toyota Yarls Petrol (39- 05) T 10 05 4285 YW Passat d-cyl Peteal & Dlesel
Renaut 21 Petrol (86 - 94) G 1o M 1397  TRIUMPH GT6 & Vitesse (62-74 ) uptoN * 0112 (D¢ 96-Nov00) Pla X ;L
Renatilt 25 Petrol & Diesel (84 -92) B to K 1228 Triumph Heraid (50 - 71) up 0 K * 0010 VW{;:% b 8
Renault Clio Petrol (91 - May 98) H o R 1853  Triumph Spitfire (62 - 81) up 1o X 0113 VW Polo 8 D m‘,’ (76-Jen 82 o X 0335
Renault Ciio Diesel (31 - June 96) Hto N 3031  Triumph Stag (70 - 78) upta T * a1 lez = : 0;'1 e H’ » o
Renault Clio Petrol & Diesel (May 98 - May 0T) Rto Y 3906 Triumph TR2, TR3, TR3A, TR4 & TR4A e N‘E;D g B
Renault Clio Petrol & Diesel (June 01-04) Y to 54 4188 _ (52-67) upto f * 0028 D Petios (Nov 5 - AN 9% 404
Renault Espace Potrol & Diesel (85-96) CtoN__ 3197  Iriumph TRS & 6 (67 - 75) up to P * 0031 VW Polo Hatchback Petrof & Diesel (34 -95) Mto S 3500
Renault Laguna Petrol & Diesel (34-00) LtoW 8252  Trumph TR7 (75 - 82) upto Y * 0322 VW Polo Hatohback Petrol (00 ~Jan 02) V ta 51 4150
Renault Laguna Petrol & Diesel VAUXHALL Astra Petrol (80 - Oct 84) up to B 0635 VW Polo Petrol & Diesel (02 - May 05) 51 to 05 4608
(Feb 01 - Feb 05) X to 54 4283  Vauxhall Astra & Belmont Petrol VW Scirooco (82 - 90) up fo H * 1224
Renault Mégane & Scénic Petrol & Diesel {Oct 84 -0ct 91) Btod 1136 VW Transporter 1600 (68 - 79) up ta V 0082
(96-99)Nto T 3395  Vauxhall Astra Petrol (Oct 91 -Feb 98) JtoR 1832 VW Transporter 1700, 1800 & 2000
Renault Mégane & Scénic Petrol & Diesel Vauxhall/Opel Astra & Zafira Petral (72-79) upto V * 0226
(Apr 99 - 02) T to 52 3916 (Feb 98- AprD4) Rto 04 ° 3758 VW Transporter (air-cooled) Petrol (79 - 82) upto Y * 0638
Renault Megane Petrol & Diesel Vauxhall/Opel Astra & Zafira Diesel VW Transparter (water-cooled) Patrof
{Oct 02 - 05) 52 to 55 4284 (Feb 98 - Apr 04) R to 04 3797 (82 - 80) up to H 3452
Renault Scenic Petrol & Diesel Vauxhall/Opel Galibra (90 - 98) G to S 3502 W Type 3 (63 - 73) upto M * 0084
(Sept 03 - 06) 53 10 06 4207  Vauxhall Carllon Petrol (Oct 78 - Oct 88)upto D D480 yOLvO 120 & 130 Series (& P180D0)
ROVER 213 & 216 (B4 -B9) Ato G 1116 Vauxhall Carlton & Senator Petrol (61-73) upta M * 0203
Rover 214 & 414 Petrol (89-96) Gto N 1689 (Nov86-94) D1o L 1468 violvo 142, 144 & 145 (66 - 7d) up to N * 0129
Rover 216 & 416 Patrol (89-96) Gto N 1830  Vauxhall Cavalier Petrol (81 - Oct 88) up to F 0812 \glyp 240 Series Petrol (74 - 93) up 1o K 0270
Rover 211, 214, 216, 218 & 220 Petrol & Diesel Vauxhall Cavalier Petrol (Oct 88 - 85) Flo N 1570 \olyo 262, 264 & 260/265 (75 -85) up toC * 0400
{Dec 95-99) Nto V _ 3389  Vauxhall Chevette (75 - 84) up to B 0285 Voo 340, 343, 345 & 360 (76 - 91) up lo J 0715
Rover 25 & MG ZR Petrol & Diesel Vauxhall/Opel Corsa Diesel (Mar 93 - Oct 00) K to X 4087 v, 440, 460 & 480 Patrol (87 -97) D10 P 1681
(Oct 99 - 04) V t0 54 4145  Vauxhall Corsa Petrol (Mar 93 - 97) K to R 1985 :
Volvo 740 & 760 Petrol (82 - 91) upto J 1258
Rover 414, 416 & 420 Petrol & Diesel Vauxhall/Opel Corsa Petrol (Apr 97 - Oct 00) P to X 3821 v
{May 95-98) Mto B 3453 'olvo 850 Petrol (92 - 86) Jto P 3250
. Vauxhall/Opel Corsa Petrol & Diesel Volvo 840 Pelrol (90-96) H to N 3248
Raver 45/MG ZS Petrol & Diesel (98 - 05) V to 55 4384 (Oct 00 - Sept 03) X to 53 4073 oW etrol { ) H1io 24
Rover 75/MG ZT Petrol & Diesel (99-06) Sto 06 4282 (Oct 03 - Aug 06) 53 to 06 4517  Yoivo 570, V70 & G70 Petrol (86 - 89) PloV 3573
Rover 820, 825 & 827 Petrol (86-95)DtoN 1380  Vauxhall/Opel Frontera Petrol & Diesel Volvo V70 /580 Patrol & Digsel (38 - 05) S1055 4263
Rover 3500 (76 - 87) upto E * 0365 (91 - Sept 98) J10 § 3454  AUTOMOTIVE TECHBOOKS
Rover Metro, 111 & 114 Petrol (May 90 - 96) G ta § 1711 Vauxhall Nova Petrol (83 - 93) up to K 0808 Automotive Electrical and
SAAB 95 & 96 (66 - 76) up to R * 0198  Vauxhall/Opel Omega Petrol (94-99) Lo T 3510 Electronic Systems Manual 3049
Saab 90,99 & 800 (79 - Oct 93) up to L 0765  Vauxhail/Opel Vectra Petrol & Diesel Automotive Gearbox Overhaul Manual U7
$aab 900 (0ct 93- 98] L to R w2 339 Automotive Service Summaries Manual 3475
Saab 9000 (4-cyl) (85-98) Cto S 1686 Va e ggl’f M:: o i e agsp  Automotive Timing Belts Manual - Austin/Rover _ 3548
Saab 9-3 Petrol & Diesel (98 -Aug 02) Rto 02 4614 Vaushall Opel Vectra Petrol & Diese Automotive Timing Belts Manual - Ford 3474
Saab 8-5 4-cyl Petrol (97 - 04) R 1o 54 4156 (June 02 - 06) 02 to 56 4618 Automotive Timing Belts Manual - Peugaot/Citroén 3588
SEAT Ibiza & Cordoba Petrol & Diesel Vauxhall/Opel 1.5, 1.6 & 1.7 Iitre Diesel Engine Automotive Timing Belts Manual - Vauxhall/Ope! 3577
(0ct 93 - 0ct 99) L to V 3571 -
- (82 - 96) up to N 1222 p|y MANUAL SERIES
Seat Ibiza & Malaga Petrol (85 - 92) B to K 1609 3 - - -
VW 411 &412(63 75} UDTDP 0091 The Haynes Air Canditioning M | 09
SKODA Estelle (77 - 89) up to & 0604 yIes Al oning wcnia LI
= : VW Bestle 1200 (54 - 77) up to S 0036 The he Nanial < 1%
Skoda Fabia Petrol & Diesel (00-08) W1006 4376 i Beetis 1300 & 1500 (65 - 7 ¢ Haynes Manual on Bodywo S
) (B5-75) upto P 0039 s
Skoda Favorit (89 - 96) F to N 1801 W 7302 & 13025 (70 - 72) p to L * Si5, ot M o DS e
Skoda Felicia Petrol & Diesel (95-01) Mt X 3505 . The Haynes Manual on Carburettors eLLL
- VW Bestle 1303, 13035 & GT (72-75)uploP D158 : =
Skoda Octavia Petrol & Diesel (98 - Apr 04) A to 04 4285 ; ; The Haynes Car Electrical Systems Manual s
VW Beetle Petrol & Diesel (Apr99-01) Tto 51 3708
SUBARU 1600 & 1800 (Nov 79-90) up to H* 0985 Gl & Jetta Mk 1 Pefrol 11 & 1.3 The Haynes Manual on Diesel Engines an
SUNBEAM Alpine, Rapier & H120 (67 - 74)upfoN * 0051 (74~ 84) up to A p746  The Haynes Manual on Engine Management 4138
SUZUKI Supercarry & Bedford/Vauxhall Rascal VW Golf, Jetta & Scirocco Mk 1 Patrol 1.5, 1.6 The Haynes Manual on Fault Codes Ll
(86-Dct94) Cto M 3015 &18(74-Bupmo A 0726  The Haynes Manual on Practical Electrical Systerms £247
Suzuki SJ Series, Samurai & Vitara (4-cyl) Patrol VW Golf & Jetta Mk 1 Diesel (78-B84)upto A 0451  The Haynes Manual on Small Engines a5
(82-97)upto P 1942 VW Golf & Jetta Mk 2 Patrol (Mar 84 -Feb 92) Alo J 1081  The Haynes Maniial on Welding am
TALBOT Alpine, Solara, Minx & Rapier VW Golf & Vento Petrol & Diesal
(75-86) upto D 0337 (Feb 92 - Mar 98) J o R 3097 * Classic reprm
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P iIng Our Motoring Herit
“
)
|
|
‘]
!
The Model ] Duesenberg .
Derham Tourster. ;
Only eight of these ]
magnificent cars were 4
ever built — this is the '
only example to be found :
outside the United States P
of America i
Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor ‘
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring C
heritage, from elegant reminders of bygone days, such as the superb Model ] Duesenberg to curiosities like the
bug-eyed BMW Isetta. There are also many old [riends and flames. Perhaps you remember the 1959 Ford .
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars -
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph. i
A Perfect Day Out :
-
Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find
an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most
extensive transport book shops in Britain. The Pit Stop Cale serves everything from a cup of tea to
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful
rural surroundings of Somerset.
>
John Haynes O.B.E., ) ;
Founder and » | ; Graham Hill's Lola
Chairman of the { , : e . Cosworth Formula [
museum dat the wheel - car next to a 1934
of a Haynes Light 12. 15 R Riley Sports.
SPARKFORD
The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and A
25 minutes drive from the M3 intersection at Taunton. :
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day
Special rates available for schools, coach parties and outings Charitable Trust No. 292048




Understanding and looking after yours
and those you care about

In general, men are likely to look after their cars better than their own
bodies and, while vehicle MoTs are required by law, there is no such
equivalent for the driver. The fact that generations of men have come to
trust and rely on the advice contained in Haynes manuals to look after their
motor vehicles is fundamental to the development of this unique series of
books. Each of these manuals presents factual, no-nonsense health advice in
a well tried accessible manner. There are numerous illustrations and diagrams
to support the jargon free text along with fault finding charts more familiar to
mechanics than medics.

If anything is going to persuade men to take an interest in their own health
and the health of their nearest and dearest, it is the Haynes Family Manual
Series. All written from hands-on experience by healthcare professionals and
in conjunction with the Men's Health Forum, these manuals represent a truly
dramatic breakthrough in the communication of health information to men.

“an inspired move” Daily Telegraph

“brilliant” Woman'’s Own

“The Department of Health thinks these guides are very useful”
Dr Howard Stoate MP

'BABY [J'SEX [ CANCERE

i . al II
| ) 1B
> 00 ;'.‘;',- ; ; 1704 'I R

Book No 4059 g0 Sank No 4086 g 58 £12.99 : 0 4182 2.0
ISBN: 184425059 8 ISBIN: 1 84425 086 5 ISEN: 184425 158 6 ISBN: 1 84425 182 9 ISBIN: 184425 183 7

Haynes Manuals are available from all good bookshops or, in case of difficulty, direct from the publisher.
Haynes Publishing Sparkford, Yeovil, Somerset BA22 7JJ Telesales: 01963 442030

Buy online at WWW.haynes.co.uk
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