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Chapter 1 Part B:
Routine maintenance & servicing - diesel models

1B*1
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Identifying leaks

Puddles on the garage floor or drive, or 
obvious wetness under the bonnet or 
underneath the car, suggest a leak that needs 
investigating. It can somotimes be difficult to 
decide where the leak is coming from, 
especially if the engine bay is very dirty 
already. Leaking oil or fluid can also be blown 
rearwards by the passage of air under the car. 
giving a false impression of where the 
problem lies.

Sump oil

A
Warning: Most autom otive oils 
and fluids aro poisonous. Wash 
them o ff skin, and change out o f 
contam inatod clothing, w ithout 
dolay.

HAYNES The smell o f a flu id leaking 
.  from the car may provide a 

I H l N T j  due to what's leaking. Some 
' fluids are distinctively 

coloured. It may help to ciean the car 
carefully and to park it over some dean 
paper overnight as an aid to locating the 
source o f the leak.
Remember that some leaks may only 
occur while the engine is running.

Oil from filter Gearbox oil

Engine oil may leak from the drain plug...

Antifreeze

...or from the base of the oil filter.

Brake fluid Power steering fluid

Gearbox oil can leak from the seals at the 
inboard ends of the driveshafts.

Power stoering fluid may leak from the pipe 
connectors on the steering rack.

Leaking antifreeze often leaves a crystalline 
deposit like this.

A leak occurring at a wheel is almost 
certainly brake fluid.

When all else fails, you may find yourself 
having to get a tow home -  or of course you 
may be helping somebody else. Long-distance 
recovery should only be done by a garage or 
breakdown service. For shorter distances. DIY 
towing using another car is easy enough, but 
observe the following points:
□  Use a proper tow-rope -  they are not 
expensive. The vehiclo being towed must 
display an 'ON TOW' sign in its rear window.
□  Always turn the ignition key to tho 'on' 
position when the vehicle is being towed. 30 
that the steering lock is released, and that the

direction indicator and brake lights will work.
□  A rear towing eye is provided below the 
rear bumper. The front towing eye is provided 
in the vehicle tool kit. and is screwed into tho 
front bumper after prising out the trim cover .
□  Before being towed, release tho handbrake 
and select neutral on tho transmission.
□  Note that greater-than-usual pedal 
pressure will be required to operato the 
brakes, since the vacuum servo unit is only 
operational with the engine running.
C  On models with power stoering. greater- 
than-usual steering effort will also be required.

Towing
□  The driver of tho car being towed must 
keep the tow-rope taut at all times to avoid 
snatching.
□  Make sure that both drivers know the route 
before setting off.
□  Only drive at moderate speeds and keep 
the distance towed to a minimum. Drive 
smoothly and aHow plenty of time for slowing 
down at junctions.
□  On models with automatic transmission, 
special precautions apply. If in doubt, do not 
tow, or transmission damage may result.
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^nlikoty to be confined to any one component, 
so renewal of the camshaft, cylinder head and 
bearing caps must be considered; seek the 
advice of a cylinder head rebuilding specialist.
30 The difference between the outside 
-ameters of the camshaft bearing surfaces 
and the internal diameters formed by the 
Gearing caps and the cylinder head must now 
be measured, this dimension is known as the 
camshaft running clearance.
31 The dimensions of the camshaft bearing 
journals are not quoted by the manufacturer, 
so running clearance measurement by means 
of a micrometer and a bore gauge or internal 
vernier calipers cannot be recommended in 
this case.
32 Another (more accurate) method of 
measuring the running clearance involves the 
jse of Plastlgauge. This is a soft, plastic 
material supplied in thin sticks of about the 
same diameter as a sewing needle. Lengths of 
Plastigauge are cut to length as required, laid 
on the camshaft bearing journals and crushed 
as the bearing caps aro temporarily fitted and 
tghtenod. The Plastigauge spreads 
widthways as it is crushed; the running 
c:earanco can then be determined by 
measuring the increase In width using the 
card gauge supplied with the Plastigauge kit.
33 Tho following paragraphs describe this 
measurement procedure step by step, but 
note that a similar method is used to measure 
rhe crankshaft running clearances; refer to 
:he illustrations In Section 11 for further 
guidance.
34 Ensure that tho cylinder head, bearing cap 
and camshaft bearing surfaces are completely 
dean and dry. Lay the camshaft in position in 
the cylinder head.
35 Lay a length of Plastigauge on top of each 
of the camshaft bearing journals.
36 Lubricate each bearing cap with a little 
silicone release agent, then place them in 
oosition over the camshaft and tighten the 
retaining nuts down to the specified torque • 
refer to Reassembly later in this Section for 
guidance. Note: Where the torque setting is 
expressed in several stages, tighten the cap 
fixings to the first stage only. Do not rotate the 
camshaft whilst tho bearing caps are in place, 
as the measurements wiM bo affected.
37 Carefully removo the bearing caps again, 
lifting thorn vertically away from the camshaft 
:o avoid disturbing the Plastigauge. The 
Plastigauge should remain on tho camshaft 
bearing surface, squashed into a uniform 
sausage shape. If it disintegrates as the 
bearing caps are removed, re-clean the 
components and repeat the exercise, using a 
ittle more release agent on the bearing cap.
38 Hold the scale card supplied with the kit 
against each beanng journal, and match the 
width of the crushed Plastigauge with the 
graduated markings on the card: use this to 
determine the running clearances.
39 Compare the camshaft running clearance 
measurements with those listed in the 
Specifications: if any are outside the specified

4.41 Measure the diameter of a valve stem 
with a micrometer

tolerance, tho camshaft and cylinder head 
should be renewed. Note that undersize 
camshafts with bearing shells may be 
obtained from VAG dealers, but only as part of 
an exchange cylinder head package.
40 On completion, remove the beanng caps 
and camshaft, and clean of all remaining 
traces of Plastigauge and silicone release 
agent.

Valves and associated com ponents 
Note: On alt engines, the valve heads cannot 
bo re-cut (although thoy may be lapped in): 
new or exchange units must be obtained.
41 Examine each valve closely for signs of 
wear. Inspect the valve stems for wear ridges, 
scoring or variations in diameter; measure 
their diameters at several points along their 
lengths with a micrometer (see illustration).
42 The valve heads should not be cracked, 
bactty pitted or charred Note that light pitting 
of the valve head can be rectified by grinding- 
in the valves during reassembly, as described 
later in this Section.
43 Check that the valve stem ond face is free 
from excessive pitting or indentation; this 
would be caused by defective hydraulic 
tappets.
44 Place the valves in a V-block and usmg a 
DTI gauge, measure the runout at the valve 
head. A maximum figure is not quoted by the 
manufacturer, but the valve should be 
renewed if the runout appears excessive.
45 Insert each valve into Its respective guide 
in the cylinder head, and set up a DTI gauge 
against the edge of the valve hoad. With the

4.45 Measure the maximum deflection of 
the valve in Its guide, using a DTI gauge

valve end face flush with the top of the valve 
guide, measure the maximum side-to-sido 
deflection of the valve In its guide (see 
illustration).
46 If the measurement is out of tolerance, the 
valve and valve guide should be renewed as a 
pa*. Note: Valve guides are an interference fit 
in the cylinder head, and their removal 
requires access to a hydraulic press. For this 
reason, it would be wise to entrust the job to 
an engineering workshop or head rebuilding 
specialist.
47 Using vernier calipers, measure the free 
length of each of the valve springs (seo 
Illustration). As a manufacturer's figure is not 
quoted, the only way to check the length of 
tho springs is by comparison with a new 
component. Note that valvo springs are 
usually renewed during a major engine 
overhaul.
48 Stand each spring on its end on a flat 
surface, against an engineer's square (see 
illustration). Check the squareness of the 
spring visually: if it appears distorted, renew 
the spring. No squareness limits are specified 
by the manufacturers.
49 Measuring valve spring pre-load involves 
compressing the valve by applying a specified 
weight and measuring the reduction In length. 
This may be a difficult operation to conduct in 
the home workshop, so it would be wise to 
approach your local garage or engineering 
workshop for assistance. Weakened valve 
springs will at best, increase engine running 
noise and at worst, cause poor compression, 
so defective items should be renewed.

4.47 Measure the free length of each of 4.48 Checking the squareness of a valve 
the valve springs spring
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4.51 Grinding-in a valve

Reassembly
Caution: Unloss a ll now components are to 
be usod, m aintain groups when re fittin g  
valve tra in  components - do not mix 
components between cylinders, and 
ensure that components are re fitte d  in  
their original positions.
50 To achieve a gas-tight seal between the 
valves and their seats, it will be necessary to 
grind, or lap', the valves in. To complete this 
process, you will need a quantity of 
fine/coarse grinding paste and a grinding tool
• this can either be ot the dowel and rubber 
sucker type, or the automatic type which are 
driven by a rotary power tool.
51 Smear a small quantity of fino grinding 
paste on the scaling face of the valve hoad. 
Turn the cylinder head over so that the 
combustion chambers are facing upwards, 
and insert the valve into the correct guide.

4.57 Measuring swirl chamber projection 
using a OT) gauge

4.56a Fitting a swirl chamber 
(diesel engine code AEF)

Attach the grinding tool to the valve head and 
using a backward/forward rotary action, grind 
the valve head into its scat (see illustration). 
Periodically lift the valvo and rotate it to 
rodistnbute tho grinding paste.
52 Continue this process until the contact 
between valve and soat produces an 
unbroken, matt grey ring of uniform width, on 
both faces. Repeat the operation for the 
remaining valves.
53 If the valves and seats are so badly pittod 
that coarse grinding paste must be used, 
check first that there is enough material left on 
both components to make this operation 
worthwhile - if too little material is left 
remaining, the valvo stems may protrude too 
far above their guides, impeding the correct 
operation of the hydraulic tappets. Refer to a 
machine shop or cylinder head rebuilding 
specialist for advice.
54 Assuming the repair is feasible, work as 
described in the previous paragraph but use 
tho coarse grinding paste initially, to achtovo a 
dull finish on the valvo face and seat. Then, 
wash off coarse paste with solvent and repeat 
the process using fine grinding paste to obtain 
the correct finish.
55 When all the valves have been ground in, 
remove all traces ot grinding paste from tho 
cylinder head and valves with solvent, and 
allow them to dry completely.
56 Where necessary on engine code AEF. fit 
new swirl chambers by driving them squarely 
into their housings with a mallet - use a block

4.56b Swirl chambor locating recess

of wood to protect the face of the swirl 
chamber. Note tho locating recess on the side 
of the chamber and the corresponding groove 
in the housing (see illustrations).
57 On completion, the projection of tho swirl 
chamber from the face of the cylinder head 
must be measured using a DTI gaugo and 
compared with the limit quoted in the 
Specifications (see illustration). If this limit is 
exceeded, there is a risk that the chamber 
may be struck by the piston, and in this case 
the advice of a professional cylinder head 
rebuildor or machine shop should be sought.
58 Turn the head over and place it on a 
stand, or wooden blocks. Where applicable, 
fit the first lower spring seat into place, with 
the convex side facing the cylinder head (see 
illustration).
59 Working on one valve at a time, lubricate 
the valve stem with clean engine oil. and 
insert it into the guide. Fit one of tho 
protoctivo plastic sleeves suppliod with the 
new valve stem oil seals over the valve end 
face - this will protect the oil seal whilst it is 
being fitted (see illustrations).
60 Dip a new valve stem seal in clean engine
oil. and carefully push it over tho valve and 
onto the top of the valve guide - take care not 
to damage the stem seal as it passes over the 
valve end face. Use a suitable long-reach 
socket to press it firmly into position (see 
illustrations).
61 Locate the valve spring over the valve 
stem (see illustration).

4.58 Fit the lower spring seat in place, with 4.59a Lubricate the valve stem with clean 4.59b Fit one of the protective plastic 
the convex face facing the cylinder head engine oil and insert It Into the guide sleeves over the valvo end face
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4.60a Fit a new valve stem seal over the 
v8lve

62 Fit the upper seat over the top of 
:ne spring, then using a valve spring 
rompressor. compress the spring until the 
jPPer seat is pushed beyond the collet 
grooves in the valve stem. Refit the split 
collet, using a dab of grease to hold the two 
-alves in the grooves (see illustrations). 
Gradually release the spring compressor, 
checking that the collet remains correctly 
seated as the spring extends. When correctly 
seated, the upper seat should force the two 
r%a!ves of the collet together, and hold them 
securely in the grooves in the end of the 
valve.
63 Repeat this process for the remaining sets 
of valvo components. To settle the 
components after installation, stnke the end 
c' each valve stem with a mallet, using a block 
of wood to protect the stem from damage.

4.60b Use a long-reach socket to press on 
the oil seal

Check before progressing any further that the 
spilt collets remain firmly held in the end of the 
valve stem by the upper spring seat.
64 Smear some clean engine oil onto the 
sides of the hydraulic tappets, and fit them 
into position in their bores in the cylinder head 
(see illustration). Push them down until they 
contact the valves, then lubricate the 
camshaft lobe contact surfaces.
65 Lubricate the camshaft and cylinder head 
bearing journals with clean engine oil, then 
carefully lower the camshaft into position on 
the cylinder head (see illustrations). Support 
the ends of the shaft as it is inserted, to avoid 
damaging the lobes and journals.
66 On diesel engines, with reference to 
Chapter 2B, lubricate the lip of a new 
camshaft oil seal with clean engine oil. and 
locate it over tho end of the camshaft (seo

4.61 Fitting a valve spring

illustration). Slide the seal along the camshaft 
until it locates in the lower half of its housing 
in the cylinder head.
67 Oil the upper surfaces of the camshaft 
bearing journals, then fit the bearing caps in 
ptace. Ensure that they aro fitted tho right way 
around and in the correct locations, then fit 
and tighten the retaining nuts, as follows: 
P etro l eng ines
68 Note the fitted orientation of the camshaft 
bearing caps. The wider cast lugs must be 
positioned on the inlet side of tho head, and 
the bearing cap identification numbers must 
be readable from the exhaust side (see 
illustration).
69 Fit caps Nos 2 and 4 over the camshaft, 
and tighten the retaining nuts alternately and 
diagonally to the specified Stage 1 torque.

w m m

/ O k
4.62a Fit the uppor seat over the top of the 4.62b Use grease to hold the two halves of 4.64 Fit the tappets into their bores in the 

valve spring the split collet in the groove cylinder head

4.65a Lubricate the camshaft bearings 
with clean engino o i l . . .

4.66 Fitting the camshaft oil seal 
(diesel engines)

4.65b . . .  then lower the camshaft into 
position on the cylinder head
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4.68 Petrol engine camshaft bearing cap 
orientation

A Cast lug
B Identification number

70 Smear the mating surfaces of caps Nos 1 
and 5 with sealant (see illustration). Locate 
caps Nos 1.3 and 5 over the camshaft, then fit 
and tighten the nuts to the specified Stage 1 
torque.
71 Working in a diagonal sequence, tighten 
all the beanng cap nuts to the specified Stage
2 angle - use an angle gauge, if available, to 
ensure accuracy.
72 Fit the nuts to bearing cap No S, and 
tighten to the specified torque.
73 With reference to Chapter 2A, lubricate 
the lip of a new camshaft oil seal with clean 
engine oil. and locate it over the end of the 
camshaft (see illustration). Using a mallet 
and a long-reach socket of an appropriate 
diameter, drive the seal squarely into its 
housing until it bears against the Inner stop - 
do not attempt to force it in any further. 
D iesel engines
74 The bearing cap mounting holes are 
drilled off-centre; onsuro that they are fitted 
the correct way around (see illustration).
75 When fitting the bearing caps, the 
camshaft lobes for No 1 cylinder must be 
facing upwards.
76 Fit caps Nos 2 and 4 over the camshaft, 
and tighten the retaining nuts alternately and 
diagonally to tho specified torque.
77 Now fit caps Nos 1. 3 and 5 over the 
camshaft and tighten tho nuts to tho specified 
torque. Ensure that cap No 5 is correctly 
located by lightly tapping the end of the 
camshaft.

4.70 Smear the mating surfaces of cap No 
1 with sealant

78 Refit the coolant outlet elbow, using a 
new gasket/0-ring as necessary.
79 Refit the fuel injectors and glow plugs, 
with reference to Chapters 4C and 5C.
A ll engines
80 Refit the coolant temperature sensor and
oil pressure switch.
81 With reference to Chapter 2A or 8 as 
applicable, carry out the following:
a) Refit the timing belt sprocket to the 

camshaft.
b) Refit the inlet and exhaust manifolds, 

completo with now gaskets.
82 Refer to Chapter 2A or B as applicable 
and refit the cylinder head to tho cylinder 
block.

5 Pistons and connecting rods
- removal and inspection

A
 W arning: Petrol engine codes 

AER and ALL havo an aluminium 
cylinder block, and the crankshaft 
on these engines m ust no t bo 

removed, o r the block main bearings w ill 
d isto rt. Even loosening the main bearing 
caps w ill hove th is effect. Take care, 
therefore, that only the big-end cap bolts are 
loosened during the following procedures.

Removal
1 Refor to Part A or B of this Chapter and 
remove the cylinder head, flywheel, sump and 
baffle plate, oil pump and pickup, as 
applicable.

4.73 Fitting a new camshaft oil seal

2 With the pistons sitting halfway down the r 
bores, carefully feel around the tops of the 
cylinder bores. Any wear ridges found at the 
point whero the pistons reach top dead centre 
must be removed, otherwise the pistons may 
bo damaged whon they are pushed out of 
their bores. This can be accomplished with a 
scraper or ridge reamer.
3 Scribe the number of each piston on its 
crown, to allow identification later; note that 
No 1 is at the timing belt end of the engine.
4 Using a set of feeler blados. measure the 
big-end to crankpin web thrust clearance at 
each connecting rod. and record the 
measurements for later reference.
5 On diesel engines, remove the retaining 
screw and withdraw the piston cooling jets 
from their mounting holes (see illustrations).
6 Rotate the crankshaft until pistons Nos 1 
and 4 are at bottom dead centre. Unless they 
are already identified, mark the big-end 
bearing caps and connecting rods with their 
respective piston numbers, using a centre- 
punch or a scribe (see illustration). Note the 
orientation of tho bearing caps in relation to 
the connecting rod; it may be difficult to see 
the manufacturer's markings at this stage, so 
scribe alignment arrows on them both to 
ensure correct reassembly. Note: On engine 
codes AER end ALL. the caps w ill only fit the 
correct way round on the correct connecting 
rod, as the caps are cracked o ff the rods 
during production. It is still advisable to mark 
the caps and rods for location and orientation, 
however, to save time when reassembling.
7 Note the fitted orientation of the connecting 
rods and caps in relation to the timing belt end

engines are drilled off-centro, to ensure 
they are refitted the correct way round

5.5a Remove the piston cooling jet 5.5b . . .  and withdraw the je t from its
retaining screw (arrowed). . .  mounting hole
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5.6 Mark the big-end caps and connecting 
rods with their piston numbers (arrowod)

3f the engine. Depending on engine code, there 
aril be some form of marking on the side of rod 
and cap which faces the timing belt end - this 
ray be a punch mark, cut-out. raised dot or a 
afferent profile in the casting. Make your own 
-arks on tho timing belt side of the rod and cap 
t me manufacturer's marks are unclear.
8 Unbolt the bearing cap bolts/nuts, half a 
• jn  at a time, until they can be removed by 
•and. Recover the bottom shell bearing, and 
tape it to the cap for safo keeping. Note that if 
tr.e shell bearings are to be re-used, they 
-~ust be refitted to tho same connecting rod.
9 On engine code AEV, the beanng cap bolts

remain in the connecting rod: in this case, 
tne threads of the bolts should be padded 
*ith insulating tape, to prevent them from 
scratching the crankpins when the pistons are 
amoved from their bores (see illustration). 

tO Drive the pistons out of the top of their 
bores by pushing on the underside of the 
piston crown with a piece of dowel or a 
rammer handle. As the piston and connecting 
rod emerge, recover the top shell bearing and 
tape it to the connecting rod for safekeeping.
11 Turn tho crankshaft through half a turn 
and working as descrtbod above, remove Nos
2 and 3 pistons and connecting rods. 
Remember to maintain the components In 
•.heir cylinder groups, whilst they are in a 
dismantled state.
12 Insert a small flat-bladed screwdhver into 
the removal slot, and prise the gudgeon pin 
circlips from each piston. Push out the 
gudgeon pin. and separate the piston and 
connecting rod (see Illustrations). Discard 
the circlips. as new itoms must be fitted on

5.9 Pad the bolt threads with tape

reassembly. If the pin proves difficult to 
remove, heat the piston to 60*0 with hot 
water - the resulting expansion will then allow 
the two components to be separated.

Inspection
13 Before an inspection of the pistons can be 
carried out. the existing piston rings must be 
removed, using a removal/installation tool, or 
an old fooler blade if such a tool is not 
available (seo illustration). Always remove 
the upper piston rings first, expanding them to 
clear the piston crown. The rings are very 
brittle and will snap if they are stretched too 
much - sharp edges are produced when this 
happens, so protect your eyes and hands. 
Discard the rings on removal, as new items 
must be fitted when the engine is 
reassembled.
14 Use a section of old piston ring to scrape 
the carbon deposits out of the ring grooves, 
taking care not to score or gouge the edges of 
the groove.
15 Carefully scrape away all traces of carbon 
from the top of the piston. A hand-held wire 
brush (or a piece of fine emery doth) can be 
used, once the majority of the deposits havo 
boen scraped away. Be caroful not to remove 
any metal from tho piston, as it is relatively 
soft. Note: Take care to preserve the piston 
number markings that were made during 
removal.
16 Once the deposits have been removed, 
clean the pistons and connecting rods with 
paraffin or a suitable solvent, and dry 
thoroughly. Make sure that the oil return holes 
in the ring grooves are clear.

5.12a Insert a small screwdriver Into the 
slot and prise off the gudgeon pin circlips

17 Examine the piston for signs of terminal 
wear or damage. Some normal wear will bo 
apparont, in the form of a vertical ‘grain’ on 
the piston thrust surfaces and a slight 
looseness of the top compression ring in its 
groove. Abnormal woar should bo carofully 
examined, to assess whether the component 
is still serviceable and what the cause of the 
wear might be.
18 Scuffing or scoring of tho piston skirt may 
indicate that the engine has been overheating, 
through inadequate cooling, lubrication or 
abnormal combustion temperatures. Scorch 
marks on tho skirt indicate that btow • by has 
occurred, perhaps caused by worn bores or 
piston rings. Burnt areas on the piston crown 
are usually an indication of pre-ignition, pinking 
or detonation. In extreme cases, the piston 
crown may be melted by operating under these 
conditions. Corrosion pit marks in the piston 
crown indicate that coolant has seeped into tho 
combustion chamber and/or the crankcase. 
The faults causing those symptoms must be 
corrected before tho engine is brought back 
into service, or the same damage will recur.
19 Check the pistons, connecting rods, 
gudgeon pins and beanng caps for cracks. 
Lay the connecting rods on a flat surface, and 
look along the length to see if it appears bent 
or twisted. If you have doubts about their 
condition, get them measured at an 
engineering workshop. Inspect the small-end 
bush bearing for signs of woar or cracking.
20 Using a micrometer, measure the 
diameter of all four pistons at a point 10 mm 
from the bottom of the skirt, at right-angles to 
the gudgeon pin axis (see illustration).

5.12b Push out the gudgeon pin and 5.13 Piston rings can be removed using on 5.20 Using a micromotor, measure the 
separate tho piston and connecting rod old feeler blade diameter of all four pistons
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5.21 Measuring the piston ring-to-groove 
clearance using a feeler blade

Compare the measurements with those listed in 
the Specifications. If the piston diameter is out 
of the tolerance band listed for its particular 
sizo. then it must be renewed. Note: If the 
cylinder block was re-bored during a previous 
overhaul, oversize pistons may have been fitted. 
Record the measurements and use them to 
check the piston clearances when the cylinder 
bores are measured, later in this Chapter.
21 Hold a new piston ring in the appropriate 
groovo and measure the ring-to-groove 
clearance using a feeler blade (see 
illustration). Note that the rings are of 
different widths, so use the correct ring for the 
groove. Compare the measurements with 
those listed; if the clearances are outside of 
the tolerance band, then the piston must be 
renewed. Confirm this by checking the width 
of the piston ring with a micrometer.
22 Using internal/external vernier calipers, 
measure the connecting rod small-end internal 
diameter and tho gudgeon pin external 
diameter. Subtract the gudgeon pin diameter 
from the small-end diamoter to obtain the 
clearance. If this measurement is outside its 
specification (where given), then the piston 
and connecting rod bush will have to be 
resized and a new gudgeon pin installed. An 
engineering workshop w il have the equipment 
needed to undertake a job of this nature.
23 The orientation of the piston with respect 
to the connecting rod must be correct when 
the two are reassembled. The piston crown is 
marked with an arrow (which may be 
obscured by carbon deposits): this must point 
towards the timing belt end of the engine 
when the piston is installed. The connecting

U  t t e i r

6.4 Measuring crankshaft endftoat using a 
OTI gauge

rod and its bearing cap both have recesses 
machined into them, close to their mating 
surfaces - these recesses must both face the 
same way as the arrow on the piston crown (ie 
towards the timing belt end of the engine) 
when correctly installed. Reassemble the two 
components to satisfy this requirement.
24 Lubricate the gudgeon pin and small-end 
bush with clean engine oil. Slide the pin into 
the piston, engaging the connecting rod 
small-end. Fit two new circlips to the piston at 
either end of the gudgeon pin. such that their 
open ends are facing 180* away from the 
removal slot in the piston. Repeat this 
operation for the remaining pistons.

Crankshaft -
removal and inspection

v \

m
* ^ v-t.% v \kA \ A  Jk

A
 W arning: P e tro l engine codes 

AER and ALL have an alum inium  
cy linde r block, and tho 
cranksha ft on these engines 

m ust n o t be rem oved, o r the b lock m ain 
bearings w ill d is to rt. Even loosening tho 
m ain bearing caps w ill have th is effect. For 
th is reason, If crankshaft o r m ain bearing 
w ear is  suspectod, the cranksha ft and 
cylinder block m ust bo renewed com plete.

Removal
1 Note: If no work is to be done on the 
pistons and connecting rods, then removal o f 
the cylinder head and pistons w ill not be 
necessary. Instead, the pistons need only be

I 6.6 Manufacturer’s identification markings 
on the main bearing caps (arrowed)

6.8 Lifting the crankshaft from the 
crankcase

6.5 Measuring crankshaft endftoat using 
feeler blades

pushed far enough up the bores so that they 
are positioned clear o f the crankpins. The use 
o f an engine stand is strongly recommended
2 With reference to Chapter 2A or B as 
applicable, carry out the following:
a) Remove the crankshaft timing belt 

sprocket.
b) Remove the clutch components, where 

applicable, and the ffywheel/driveplate.
c) Remove tho sump, baffle plate (where 

applicable), o il pump and pickup.
d) Remove the front and rear crankshaft oil 

seals and their housings.
3 Flemove the pistons and connecting rods. 3S 
described in Section 5 (refer to the Note above
4 Carry out a check of the crankshaft endfloa* 
as follows. Note: This can only be accom­
plished when the crankshaft is still installed f  
the cylinder block/crankcase, but is free to 
move. Set up a DTI gauge so that the probe <s 
in line with the crankshaft axis and is in contact 
with a fixed point on end of the crankshaft (see 
illustration). Push the crankshaft along its axts 
to the ond of its travol, and thon zero the 
gauge. Push the crankshaft fully the other wa> 
and record the endftoat indicated on the dial 
Compare the result with the figure given in the 
Specifications and establish whether new 
thrustwashers are required.
5 If a dial gauge is not available, feeler blades 
can bo used. First push the crankshaft fully 
towards the flywheel end of the engine, then 
use a feeler blade to measure the gap 
between cylinder No 2 crankpin web and the 
main bearing thrustwasher (see illustration) 
Compare the results with the Specifications.
6 Observe the manufacturer's identification 
marks on the main bearing caps. The number 
relatos to the position in the crankcase, as 
counted from the timing belt end of the engine 
(sco illustration).
7 Loosen the main bearing cap bolts one 
quarter of a turn at a time, until they can be 
removed by hand. Using a soft-faced mallet 
strike the caps lightly to free them from the 
crankcase. Recover the lower main bearing 
shells, taping them to the cap for safekeeping. 
Mark them with indelible ink to aid 
identification, but do not score or scratch 
them in any way.
8 Carefully lift the crankshaft out. taking care 
not to dislodge the upper main bearing sheiis 
(see illustration). It would be wise to get ar
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assistant's help, as the crankshaft is heavy. 
Set it down on a clean, level surface and 
chock it with blocks to prevent it from rolling.
9 Extract the upper main bearing shells from 
the crankcase, and tape them to their 
respective bearing caps. Remove the two 
thrustwasher beanngs from either side of No 3 
crank web.
10 With tho shell beanngs removed, observe 
the recesses machined into the bearing caps 
and crankcase - these provide location for the 
kjgs which protrude from the shell bearings 
and so prevent them from being fitted 
incorrectly.

Inspection
11 Wash the crankshaft in a suitable solvent 
and allow it to dry. Flush the oil holes 
thoroughly, to ensuro that are not blocked • 
-so a pipe cleaner or a needle brush if 
necessary. Remove any sharp edges from the 
edge ot the hole which may damage the new 
bearings when they are installed.
12 Inspect the main bearing and crankpin 
journals carefully; if uneven wear, cracking, 
scoring or pitting are evident, tho crankshaft 
should be reground by an engineering 
vorkshop. and refitted to the engine with 
undersize bearings.
13 Use a micrometer to measure the 
diameter of each main bearing journal (see 
illustration). Taking a number of 
measurements on tho surface of each journal 
will reveal if it is worn unevenly. Differences in 
diameter measured at 90* intervals indicate 
tnat the journal is out of round. Differences in 
diameter measured along the length of the

journal, indicate that the journal is tapered. 
Again, if wear is detected, the crankshaft must 
be reground by an engineering workshop, and 
undersize bearings will be needed (refer to 
Reassembly).
14 Check tho oil seal journals at oither end of 
the crankshaft. If thoy appear excessively 
scored or damagod. they may cause the new 
seals to leak when the engine is reassembled. 
It may be possible to repair the journal; seek 
the advice of an engineering workshop or your 
VW dealer.
15 Measure the crankshaft runout by sotting 
up a DTI gauge on the centre main bearing 
and rotating the shaft in V-blocks. The 
maximum deflection of the gauge will indicate 
the runout. Take precautions to protect the 
bearing journals and oil seal mating surfacos 
from damage during this procedure. A 
maximum runout figure is not quoted by tho 
manufacturer, but use the figure of 0.05 mm 
as a rough guide. If the runout exceeds this 
figure, crankshaft renewal should be 
considered • consult your VW dealer or an 
engine rebuilding specialist for advice.
16 Refer to Section 9 for details of main and 
big-end bearing inspection.

7 Intermediate shaft 
(diesel engines only) -
removal and refitting ^

Removal
1 Refer to Chapter 2B and carry out the 
following:

7.3a Slackon tho retaining bolts 
(arrowed). . .

6.13 Use a micrometer to  measure the 
diameter of each main bearing journal

a) Remove the timing belt.
b) Remove the intermediate shaft sprocket.

2 Before the shaft is removed, the endftoat 
must be checked. Anchor a DTI gauge to the 
cylinder block, with its probe in line with the 
intermediate shaft centre axis (see 
illustration). Push the shaft into the cylinder 
block to the end of its travel, zero the DTI 
gauge and then draw the shaft out to the 
opposite end of its travel. The manufacturers 
do not quote a figure for intermediate shaft 
endftoat - as a guide, the figure for camshaft 
endftoat may be used. Renew the shaft if the 
endftoat appears excessive.
3 Slacken the retaining bolts and withdraw 
the intermediate shaft flange. Recover the O- 
ring seal, then press out the oil seal (see 
illustrations).
4 Withdraw the intermediate shaft from the 
cylinder block, and inspect the drive gear at 
the end of the shaft: if tho teeth show signs of 
excessive wear, or are damaged in any way, 
tho shaft should be renewed.
5 If the oil seal has been leaking, check the 
shaft mating surface for signs of scoring or 
damage.

Refitting
6 Liberally oil tho intermediate shaft bearing 
surfaces and drive gear, then carefully guide 
tho shaft into the cylinder block and engage 
the journal at the leading end with its support 
bearing.
7 Press a new shaft oil seal into its housing in 
the intermediate shaft flange, and fit a new 0 - 
ring seal to tho innor sealing surface of the 
flange.

7.2 Chock tho intermediate shaft endfloat 
using a DTI gauge

7.3b . . .  and withdraw the intermediate 
shaft flange

7.3c Press out the oil se a l. . . 7.3d . . .  then recover the O-ring seal
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8.6 To clean the cylinder block threads, 
run a corroct-size tap Into the holes

8 Lubricate the inner lip of the seal with clean 
engine oil. and slide the (lango and seal over 
the end of the intermediate shaft. Ensure that 
the 0-ring is correctly seated, then fit the 
flange retaining bolts and tighten them to the 
specified torque. Check that tho intermediate 
shaft can rotato freely.
9 With reference to Chapter 2B, refil the 
timing belt sprocket to tho intermediate shaft 
and tighten the centre bolt to the specified 
torque.

8 Cylinder block/crankcase 
casting - cleaning and 
inspection ^

Cleaning
1 Remove all external components and 
electrical switches/sensors from the block. 
For complete cleaning, the core plugs should 
ideally be removed. Drill a small hole in the 
plugs, then insert a self-tapping screw into the 
hole. Extract the plugs by pulling on the screw 
with a pair of grips, or by using a slide 
hammer.

8.12 Bore measurement points

2 Scrape all traces of gasket and sealant from 
the cylinder block/crankcase, taking care not 
to damage the sealing surfaces.
3 Remove all oil gallery plugs (where fitted). 
The plugs are usually very tight - they may 
have to be drilled out, and the holes re­
tapped. Use new plugs when the ongine is 
reassembled.
4 If the casting is extremely dirty. It should be 
steam-cleaned. After this, clean all oil holes 
and 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 to all mating surfaces and cylinder bores, 
to prevent rusting. If you have access to 
compressed air. use it to speed up the drying 
process, and to blow out all the oil holes and 
galleries.

A
 W arning: Woar eyo p ro tection  

when using compressed a ir!

5 If the castings are not very dirty, you can do 
an adequate cleaning job with 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 woll. Protect the cylinder 
bores as described above, to prevent rusting.
6 All threaded holes must be dean, to ensure 
accurate torque readings during reassembly. 
To clean the threads, run the correct-size tap 
into each of the holes to removo 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. 
Note: Take extra care to exclude all cleaning 
liquid from blind tapped holes, as the casting 
may be cracked by hydraulic action if  a bolt is 
threaded into a hole containing liquid.
7 Apply suitable sealant to the new oil gallery 
plugs, and insert them into tho holes in the 
block. Tighten them securely.
8 If the engine is not going to be reassembled 
immediately, cover it with a large plastic bag 
to keep it clean: protect all mating surfaces 
and the cylinder bores as described above, to 
prevent rusting.

Inspection
9 Visually check the casting tor cracks and 
corrosion. 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 overhaul specialist check 
tho cylinder block/crankcase with 
professional equipment. If defects are found, 
have them repaired if possible; if not. a new 
block will be required.
10 Check the cylinder boros for scuffing or 
scoring. Any evidence of this kind of damage 
should be cross-checked with an inspection 
of the pistons: see Section 5 of this Chapter. If 
the damage is in its early stages, it may be 
possible to repair the block by reboring it. 
Seek the advice of an engineering workshop 
boforo you progress.

11 To allow an accurate assessment of the 
wear in the cylinder bores to be made, the r 
diameter must bo measured at a number of 
points, as follows. Insert a bore gauge in:: 
bore No 1. and take three measurements '  
line with the crankshaft axis; one at the top cf 
the bore, roughly 10 mm below the bottom o* 
the woar ridge, one halfway down the bor« 
and one at a point roughly 10 mm the bottom 
of the bore. Note: Stand the cylinder blocx 
squarely on a workbench during th s 
procedure, inaccurate results may be 
obtained if the measurements are taken wher 
tho engine mounted on a stand.
12 Rotate the bore gauge through 90*, s: 
that it is at right-angles to the crankshaft axs 
and repeat the measurements detailed in 
paragraph 11 (see illustration). Record all s > 
measurements, and compare them with the 
data listed in the Specifications. If the 
difference in diameter between any twe 
cylinders exceeds the wear limit, or if any one 
cylinder exceeds its maximum bore diameter 
then an four cylinders win have to be rebored 
and oversize pistons will have to be fitted 
Note that the imbalances produced by no: 
reboring all the cylinders together woula 
render the engine unusable.
13 Use the piston diameter measurements 
recorded earlier (see Section 5) to calculate 
the piston-to-boro clearances. Figures are not 
available from the manufacturer, so seek the 
advice of your VAG dealer or engine 
reconditioning specialist.
14 Place the cylinder block on a lovel work 
surface, crankcase downwards. Use a straight 
edge and a set of feeler blades to measure the 
distortion of the cytoxler head mating surface in 
both planes. If the measurement exceeds the 
specified figures, repair may be possible by 
machining (on petrol engines) - consult your 
dealer for advice. On diesel engines, machining 
the head mating surface is not permissible.
15 Before the engine can be reassembled, 
the cylinder bores must be honed. This 
process involves using an abrasive tool to 
produce a fine, cross-hatch pattern on the 
inner surface of the bore. This has the effect of 
seating the piston rings, resulting in a good 
seal between the piston and cylinder. There 
are two types of honing tool available to the 
home mechanic, both are driven by a rotary 
power tool, such as a drill. The bottle brush 
hone is a stiff, cylindrical brush with abrasive 
stones bonded to its bristles. The more 
conventional surfacing hone has abrasive 
stones mounted on spring-loaded legs. For 
the inexperienced home mechanic, 
satisfactory results will be achieved more 
easily using the bottle brush hone. Note: If you 
are unwilling to tackle cylinder bore honing, an 
engineering workshop w ill be able to carry out 
the job for you at a reasonable cost.
16 Carry out the honing as follows; you will 
need one of the honing tools described 
above, a power drill/air wrench, a supply of 
clean rags, some honing oil and a pair of 
safety glasses.
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*7 Fit the honing tool in the drill chuck. 
..bricate the cylinder bores with honing oil 
v>d insert the honing tool into the first bore. 
:o<npressing the stones to allow it to fit. Turn 
: r  the drill and as the tool rotates, move it up 
ard down in the bore at a rate that produces a 
v>e cross-hatch pattern on tho surface. The 
res of the pattern should ideally cross at 

ssout 50 to 60°. although some piston ring 
—anufacturers may quote a different angle; 
;r>eck the literature supplied with the new 
- ;s  (see illustration).

A
 W arning: Woar safety glasses to 

p ro te c t your oyes from  debris 
fly ing o ff the honing tool.

*3 Use plenty of oil during the honing 
r'ocess. Do not removo any more material 
-a n  is necessary to produce the required 
V<sh. When removing the hone tool from the 
:o^e. do not pull it out whilst it is still rotating: 
- a  ntain the up/down movement until the 
chuck has stopped, then withdraw the tool 
whilst rotating the chuck by hand, in the 
-ormal direction of rotation.
'9  Wipe out the oil and swarf with a rag and 
nroceod to the next boro. When all four bores 
\sve been honed, thoroughly clean the whole 
render block in hot soapy water to remove
* i traces of honing oil and debris. The block is 
-<an when a clean rag. moistened with new 
•ngine oil does not pick up any grey residue 
■nen wiped along the bore.
20 Apply a light coating of engine oil to the 
-■jting surfaces and cylinder bores to prevent 
-.st forming. Wrap tho block in a plastic bag 
_-U reassembly,

9 Main and big-end bearings -
inspection and selection ^

*
ispection

1 Even though the main and big-end bearings 
vo u ld  be renewed during the engine 
:serhaul. the old bearings should be retained 
lor close examination, as they may revoal
• a uable information about the condition of 
~e engine (see illustration).
2 Bearing failure can occur due to lack of 
i^rication, the presence of dirt or other 
‘ i'e ign  particles, overloading the engine, or 
corrosion. Regardless of tho cause of beanng 
•»:ure, the cause must be corrected before 
r e  engine is reassembled, to prevent it from 
-appening again.
3 When examining the bearing shells, remove 
~«m from the cylinder block/crankcase, the 
-ain bearing caps, the connecting rods and the 
connecting rod big-end bearing caps. Lay them 
:-jt on a clean surface in the same general 
rosition as their location in the engine. This win 
*rab»e you to match any bearing problems with 
- e  corresponding crankshaft journal. Do not 
:uch any shell’s internal bearing surface with 

your fingers while checking it. or the delicate 
sorface may be scratched.

8.17 Cylinder bore honing pattern

4 Dirt and other foreign matter gets into the 
engine in a variety of ways. It may be left in 
the engine during assembly, or it may pass 
through filters or the crankcase ventilation 
system. It may get into the oil. and from there 
into the bearings. Metal chips from machining 
operations and normal engine wear are often 
prosont. Abrasives are sometimes left in 
engine components after reconditioning, 
especially when parts are not thoroughly 
cleaned using the proper cleaning methods. 
Whatever the source, these foreign objects 
often end up embedded in the soft bearing 
material, and are easily recognised. Largo 
particles will not embed in the bearing, but will 
score or gouge the bearing and journal. The 
best prevention for this cause of bearing 
failure is to clean all parts thoroughly, and 
keep everything spotlessly-clean during 
engine assembly. Frequont and regular engino
oil and filter changes are also recommended.
5 Lack of lubrication (or lubrication 
breakdown) has a number of interrelated 
causes. Excessivo heat (which thins the oil), 
overloading (which squeezes the oil from the

9.1 Typical bearing failuros

FATIGUE FAILURE IMPROPER SEATING

SCRATCHED BY DIRT LACK OF OIL

CRATtRS o n  POCXCTS

bearing face) and oil leakage (from excessive 
bearing clearances, worn oil pump or high 
engine speeds) all contribute to lubrication 
breakdown. Blocked oil passages, which 
usually are the result of misaligned oil holes in 
a bearing shell, will also oil-starve a bearing, 
and destroy it. When lack of lubrication is the 
cause of bearing failure, the bearing material 
is wiped or extruded from the steel backing of 
the boaring. Temperatures may increase to 
tho point where the steel backing turns blue 
from overheating.
6 Driving habits can have a definite effect on 
bearing life. Full-throttle. low-speed operation 
(labouring 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.
7 Short distance driving loads 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 sludgo. As 
the oil is carried to the engine bearings, the 
acid attacks and corrodes the bearing 
material.
8 Incorrect boaring 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.
9 Do not touch any shell’s internal bearing 
surface with your fingers during reassembly: 
there is a risk of scratching the delicato 
surface, or of depositing particles of dirt on it.
10 As mentioned at the beginning of this 
Section, the bearing shells should be renewed 
as a matter of course during engine overhaul: 
to do otherwise is false economy.

Selection
11 Main and big-end bearings for the engines 
described in this Chapter are available in 
standard sizes and a range ot undersizes to 
suit reground crankshafts • refer to 
Specifications for details.
12 The running clearances will need to be 
checked when the crankshaft is refitted with 
its new bearings (see Section 11).

10 Engine overhaul -
reassembly sequence

1 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



2 0 2 2  Engine removal and overhaul procedures

11.3 Bearing shells correctly refitted 11.7 Lay a piece of

A Recess in boaring B Lug on bearing shell
saddle C O il hole

materials, thread-locking compound will be 
needed. A suitable tube of liquid sealant will 
also be required for the joint faces that are 
without gaskets. It is recommended that the 
manufacturer's own products are used, which 
are specially formulated for this purpose; the 
relevant product names are quoted in the text 
of each Section where they are required.
2 In order to save time and avoid problems, 
engine reassembly should ideally bo carried 
out in the following order
a) Crankshaft (not engine codes AER and ALL).
b) Piston/connecting rod assemblies.
c) O il pump (see Chapter 2A or B).
d) Sump (see Chapter 2A o r B).
e) Flywheel/driveplate (see Chapter 2A or B).
f) Cylinder head and gasket (see Chapter 2A 

or B).
g) rim ing belt tensioner. sprockets and 

timing belt (see Chapter 2A or B).
h) Engine external components and 

ancillaries.
i) Auxiliary drivebelts, pulleys and tensioners 

(see Chapter 2A or B).
3 At this stage, all engine components should 
be absolutely clean and dry, with all faults 
repaired. The components should be laid out 
(or in individual containers) on a completely 
dean work surface.

11.8 Fit the new lower half main bearing 
shells to  the main bearing caps

11 Crankshaft-
refitting and running ^
clearance check ^

Note: This Section does not apply to engines 
which have an aluminium cylinder block 
(engine codes AER and ALL). On these 
engines, the crankshaft must not be removed, 
nor even the main beanng cap bolts loosened, 
due to the danger o f d istorting the cylinder 
block. Measuring the main bearing running 
clearances is not possible w ith normal 
workshop tools on these engines.
1 Crankshaft refitting is the first stage of 
engine reassembly following overhaul. At this 
point, It is assumed that the crankshaft, 
cylinder block/crankcase and bearings have 
been cleaned, inspected and reconditioned or 
renewed.
2 Place the cylinder block on a clean, level 
work surface, with the crankcase facing 
upwards. Unbolt the bearing caps and 
carefully release them from the crankcase; lay 
them out in order to ensure correct 
reassembly. If they are still in place, remove 
tho bearing shells from tho caps and the 
crankcase, and wipe out the inner surfaces 
with a clean rag - they must be kept spotlessly 
clean.
3 Clean the rear surface of the new bearing 
shells with a rag. and lay them on the bearing 
saddles. Ensure that the orientation lugs on 
the shells engage with the recesses in the 
saddles, and that the oil holes are correctly 
aligned (see illustration). Do not hammer or 
otherwise force the bearing shells into place. 
It is critically important that the surfaces of the 
bearings are kept free from damage and 
contamination.
4 Give the nowty-fitted beanng shells and the 
crankshaft journals a final clean with a rag. 
Check that the oil holes in the crankshaft are 
free from dirt, as any left hero will become

Plastigaugo on each journal, in line w ith the 
crankshaft axis

embedded in the new bearings when tt-* 
engine is first started.
5 Carefully lay the crankshaft in the 
crankcase, taking care not to dislodge tne 
bearing shells.

Running clearance check
6 When the crankshaft and bearings are 
refitted, a dearanco must exist between ther- 
to allow lubricant to circulate. This dearance 
is impossible to check using feeler blades, so 
Plastigauge is used. This is a thin strip of sof: 
plastic that is crushed between the bearinc 
shells and journals when the bearing caps are 
tightened up. The change in its width then 
indicates tho size of the dearanco gap.
7 Cut off five pieces of Plastigauge. jus: 
shorter than the length of the crankshaft 
journal. Lay a piece on each journal, in line 
with its axis (see illustration).
8 Wipe off the rear surfaces of the new lower 
half main bearing shells and fit them to the 
main bearing caps, ensuring the locating lugs 
engage correctly (see illustration).
9 Wipe the front surfaces of the bearing 
shells, and give them a light coating o-' 
silicone release agent - this will prevent the 
Plastigauge from sticking to tho shell. Fit the 
caps in their correct locations on the bearing 
saddles, using the manufacturer's markings 
as a guide. Ensure that they are correct!) 
orientated - the caps should be fitted such 
that the roc esses for the bearing shdl locating 
lugs are on the same side as those in the 
bearing saddle.
10 Working from tho centre bearing cap. 
tighten the bolts one half turn at a time unti 
they are all correctly torqued (on diese 
engines, tighten only to the Stage 1 torque - 
no further). Do not let the crankshaft turn at a' 
whilst the Plastigauge is in place. 
Progressively unbolt the bearing caps and 
remove them, taking care not to dislodge the 
Plastigauge.



0*10 Weekly checks
Introduction
There are some very simplo checks which 
need only take a few minutes to carry out, but 
which could save you a lot of inconvenience 
and expense.

These 'Weekly checks* require no great skill 
or special tools, and the small amount of time 
they take to perform could prove to be very 
well spent, for example:

□  Keeping an eye on tyre condition and 
pressures, will not only help to stop them 
wearing out prematurely, but could also save 
your life.

□  Many breakdowns are caused by electrical 
problems. Battery-related faults are particularly 
common, and a quick check on a regular basis 
will often prevent the majority of these.

□  If your car develops a brake fluid leak, the 
first time you might know about it is when 
your brakes don't work properly. Checking 
the level regularly will give advance warning of 
this kind of problem.

□  If the oil or coolant levels run low. the cost 
of repairing any engine damage will be far 
greater than fixing the leak, for example.

Underbonnet check points
4 1.4 litre petrol
A  Engine o il level dipstick 

B Engine o il filler cap 

C  Coolant expansion tank 

D Brake fluid reservoir 

E  Power steering fluid reservoir 

F Screen washer fluid reservoir 

G  Battery

4 1.9 litre diesel
A Engine o il level dipstick 

B Engine o il fille r cap 

Q  Coolant expansion tank 

D  Brake flu id reservoir 

E  Power stoering flu id reservoir 

P  Screen washer fluid reservoir 

G  Battery
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11.11 Measure the width of the crushed
Plastigauge using the scale provided

* 1 The width of tho crushed Plastigaugo can 
-ow bo measured, using the scale provided 
see illustration). Use the correct scale, as 

50th imperial and metric are printed. This 
reasuroment indicates the running clearance
• compare it with that listed in Specifications.
- ’.he dearanco is outside the tolerance, it 
-\ay be due to dirt or debris trapped under the 
searing surface; try cleaning them again and 
•speat tho clearance check. If the results aro 
st i unacceptable, re-check the journal 
jam eters and the bearing sizes. If tho 
^stigauge is thicker at ono end, the journals 
-iay be tapered, and will roquiro regrinding.
12 When you are satisfied that the 
:«arances are correct, carefully remove the 
•emains of the Plastigauge from the journals 
and bearings faces. Use a soft, plastic or 
«ooden scraper as anything metallic is likely 
»  damage the surfaces.

Crankshaft - final refitting
*3 Lift the crankshaft out of the crankcase. 
A'ipe off tho surfaces of the bearings in the 
crankcase and tho bearing caps. Fit the thrust 
searings either side of the No 3 bearing saddle, 
retween cylinders No 2 and 3. Use a small 
suantity of grease to hold them in place: ensure 
ra t  they are seated correctly in the machined 
•ecesses, with the oil grooves fadng outwards.
14 Liberally coat the boaring shells in tho 
;-ankcase with clean engine oil of the 
appropriate grade.

Lower tho crankshaft into position so that 
So 2 and 3 cylinder crankpins are at TDC; No 1 
and 4 cylinder crankpins will then be at BDC. 
-eady for fitting No 1 piston.

23 Carry out a check of the crankshaft 
endfloat as described at the beginning of 
Section 6. If the thrust surfaces of tho 
crankshaft have been checked and new thrust 
bearings have been fitted, then the ondfloat 
should be within specification.

12 Pistons and piston rings -
assembly

11.16 Fitting the thrustwashers to No 3 
bearing cap

16 Lubricate the lower boaring shells In the 
main bearing caps with dean engine oil. then fit 
the thrustwashors to either side of bearing cap 
No 3. noting that the lugs protruding from the 
washers engage tho recesses in tho side of the 
boaring cap (soo illustration). Make sure that 
the locating lugs on the shells aro still engaged 
with the corresponding recesses in the caps.
17 Fit the main bearing caps in tho corroct 
order and orientation - No 1 bearing cap must 
be at the timing belt end of the engine, and 
the bearing shell locating recesses in the 
bearing saddles and caps must be adjacent to 
each other (see illustration). Insert the 
bearing cap bolts (new bolts on diesel 
engines) and hand-tighten them only.
Petrol engines
18 Working from the centre bearing cap 
outwards, tighten tho rotaining bolts to tho 
specified torque.
Diesel engines
19 Working from tho centre bearing cap 
outwards, tighten the retaining bolts to the 
specified Stage 1 torque (see illustration).
20 Working in the same sequence, tighten 
the bolts further to the specified Stage 2 
angle. Use an angle-measuring gauge, if 
available, to ensure accuracy.
All engines
21 Refit tho crankshaft rear oil seal housing, 
together with a new oil seal: refer to Part A or
8 (as applicable) of this Chaptor for details.
22 Check that the crankshaft rotates freely by 
turning it manually. If resistance is fett, re-check 
the running clearances, as described above.

1 At this point, it is assumed that the pistons 
have been correctly assembled to their 
respective connecting rods, and that the 
piston ring-to-groove clearances have boon 
checked. If not. refer to the end of Section 5.
2 Before tho rings can be fitted to the pistons, 
the end gaps must be checked with the rings 
fitted into tho cylinder bores.
3 Lay out tho piston assemblies and the new 
ring sets on a clean work surface so that tho 
components are kept together in their groups 
during and after eod gap checking. Place the 
crankcase on the work surface on its side, 
allowing access to the top and bottom of the 
bores.
4 Take the No 1 piston top ring and insert it 
into the top of the bore. Using the No 1 piston 
as a ram. push the ring close to the bottom of 
the bore, at tho lowest point of the piston 
travel. Ensure that it is perfectly square in the 
bore by pushing firmly against the piston 
crown.
5 Use a set of feeler blades to measure the 
gap between the ends of the piston ring: the 
correct blade will just pass through the gap 
with a minimal amount of resistance (see 
illustration). Compare this measurement with 
the wear limit listed in the Specifications. 
Check that you have the correct ring before 
deciding that a gap is incorrect. Repeat the 
operation for all rings.
6 If new rings are being fitted, it is unlikely 
that the end gaps will be too small. If a 
measurement is found to be undersize, it must 
be corrected or there is the risk that the ends 
of tho ring may contact each other during 
operation, possibly resulting In engine 
damage. Ensure that the ring has been fitted 
in its correct location, and consult your parts 
supplier if the ring end gap is still too small.
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12.7 Piston ring TOP marking

7 When all the piston ring end gaps have 
boon verified, they can be fitted to tho pistons. 
Work from tho lowest ring groove (oil control 
ring) upwards. Note that the oil control ring 
comprises two Side rails separated by a 
oxpander ring. Note also that the two 
compression rings aro different in cross- 
section, and so must be fitted in the correct 
groovo and the right way up. using a piston 
ring fitting tool. Both of the compression rings 
have marks stamped on one side to indicate 
the top facing surface (see illustration). 
Ensure that these marks face up when the 
rings are fitted.
8 Distribute the end gaps around the piston, 
spaced at 120* intervals to the each other. 
Note: If the piston ring manufacturer supplies 
specific fitting  instructions with the rings, 
follow these exclusively.

13 Piston and connecting rod 
assemblies - refitting and big- ^  
end bearing clearance check ^

Big-end running clearance 
check
Note: A t this point, it is assumed that tho 
crankshaft is fitted to the engine, as described 
in Section 11.
1 As with the main bearings (Section 11). a 
running clearance must exist between the big- 
end crankpin and its bearing shells to allow oil 
to circulate. There are two methods of 
checking the size of the running clearance, as 
described m tho following paragraphs.
2 Place the cylinder block on a clean, level 
work surface, with the crankcase facing 
upwards. Position the crankshaft such that 
crankpins No 1 and 4 are at BDC.
3 The first method is tho least accurate and 
involves bolting bearing caps to the big-ends. 
away from the crankshaft, with the bearing 
shells in place. Note: Correct orientation o f 
the bearing caps is critical: refer to the notes 
in Section 5. The internal diameter formed by 
the assembled big-end is then measured 
using internal vernier calipers. The diameter of 
the respective crankpin is then subtracted 
from this measurement and the result is the 
running clearance.

4 The second method of carrying out this 
check involves the use of Plastigauge. in the 
same manner as the main bearing running 
clearance check (sec Section 11) and is much 
more accurate than the previous method. 
Clean all four crankpins with a clean rag. With 
crankpins No 1 and 4 at BDC initially, place a 
strand of Plastigauge on each crankpin 
journal.
5 Fit the upper big-end bearing shells to the 
connecting rods, ensuring that the locating 
lugs and recesses engage correctly. 
Temporarily refit the piston/connecting rod 
assemblies to the crankshaft; refit the big-end 
bearing caps, using the manufacturer's 
markings to ensure that they are fitted the 
correct way around - refer to Final refitting lor 
details.
6 Tighten the bearing cap nuts/bolts to the 
specified Stage 1 torque only - no further. 
Take care not to disturb the Plastigauge or 
rotate the connecting rod during the 
tightening process.
7 Dismantle the assemblies without rotating 
the connecting rods. Use tho scale printed on 
the Plastigauge envelope to determine the 
big-end bearing running clearance and 
compare it with the figures listed in 
Specifications.
8 If the clearance is significantly different 
from that expected, the bearing shells may be 
the wrong size (or excessively worn, if the 
original shells are being re-used). Make sure 
that no dirt or oil was trapped between tho 
bearing shells and the caps or connecting 
rods when the clearance was measured. Re­
check the diameters of the crankpins. Note 
that if the Plastigauge was wider at one end 
than at the other, the crankpins may be 
tapered. Whon the problem is identified, fit 
new bearing shells or have the crankpins 
reground to a listed undersize, as appropriate.
9 Upon completion, carefully scrape away all 
traces of the Plastigauge material from the 
crankshaft and bearing shells. Use a plastic or 
wooden scraper, which will be soft enough to 
prevent scoring of the bearing surfaces.

Bearing shell pre-tension check
- petrol engines
10 Using internal and external vernier 
calipers, measure the internal diameter of the 
assembled connecting rod and big-end 
bearing cap. and the diameter of its bearing 
shells, as shown (see illustration). Subtract 
the connecting rod internal diameter from the 
shell diameter to obtain the shell pre-tension. 
If the figure obtained is less than the specified 
minimum, new shells should bo fitted.

Piston and connecting rod 
assemblies - final refitting
11 Note that the following proceduro 
assumes that the crankshaft main bearing 
caps are in place (see Section 11).
12 Ensure that the bearing shells are correctly 
fitted, as described at the beginning of this 
Section. If new shells are being fitted, ensure

that all traces of the protective grease are 
cleaned off using paraffin. Wipe dry the she: s 
and connecting rods with a lint-free doth.
13 Lubricate the cylinder bores, the pistons 
and piston rings with clean engine oil. Lay our 
each ptston/connecting rod assembly in order 
on a work surface. On engine code AEV. frt 
the new bolts to the connecting rods wit- 
short sections of rubber hose or tape over the 
bolt threads, to protect the cylinder bores anc 
crankshaft journals during reassembly.
14 Start with piston/connecting rod 
assembly No 1. Make sure that the piston 
rings are still spaced as desenbed in Section
12. then clamp them in position with a pistor 
ring compressor.
15 Insert the piston/connecting rod assemb:, 
into the top of cylinder No 1. Lower the big- 
end in first, guiding it to protect the cylinder 
bores.
16 Ensure that the orientation of tho piston in 
its cylindor is correct - the piston crown, 
connecting rods and big-end bearing caps 
have markings, which must point towards the 
timing belt end of the engine when the piston 
is installed in the bore - refer to Section 5 for 
dotails.
17 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 tho cylinder.
18 Ensure that the bearing shell is still 
correctly installed. Liberally lubricate the 
crankpin and both bearing shells with clean 
engine oil. Taking care not to mark the 
cylinder bores, tap the piston/connecting rod 
assembly down the bore and onto the 
crankpin. Refit the big-end bearing cap. 
tightening its new retaining nuts/bolts finger- 
tight at first. Note that the orientation of the 
bearing cap with respect to the connecting 
rod must bo correct when the two 
components are reassembled. The 
connecting rod and its corresponding bearing 
cap both have markings machined into them, 
close to their mating surfaces - these must 
both face in the same direction as the arrow 
on the piston crown fie towards the timing belt 
end of the engine) when correctly installed - 
refer to Section 5 for details.

end bearing shell pre-tension
a Connecting rod internal diameter 
b Beanng shell diameter
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13.19 Piston orientation and fitting order 
(diesel engine code AHG, AKU or AGO)

13.21 Tightening the big-end boaring cap bolts to the Stago 1

^9 On diesel engines except code AEF 
direct injection diesel engines), tho piston 

crowns are specially shaped. Because of this, 
pistons 1 and 2 aro different to pistons 3 and 

When correctly fitted, the larger inlet valve 
mambers on pistons 1 and 2 must lace tho 
'ywhoel end ol the engine, and the larger inlet 
.alve chambers on pistons 3 and 4 must lace 
">e timing belt end of the ongino (see 
ilustration). New pistons havo number 

markings on their crowns to indicate their type
- 1/2 denotes piston 1 or 2. 3/4 indicates 
p>ston 3 or 4.
20 On engine code AEV. remove the hose or 
tape from the connecting rod bolt threads.
21 Oil tho threads and contact faces ot tho 
->ew retaining nuts/bolts with dean engine oil. 
Tighten the nuts/bolts half a tum at a time to 
the specified Stage 1 torque (see illustration).
22 Now tighten the nuts/bolts lurther to the 
specified Stage 2 angle. Use an angle- 
measuring gauge, if available, to ensure 
accuracy (see illustration).
23 Refit the remaining three piston/ 
connecting rod assembiios in the same way.
24 Rotate the crankshatt by hand. Check that 
t turns freely: some stiffness is fo be 
expected if new parts have been fitted, but 
r« re  should be no binding or tight spots. 
Diesel engines
25 II new pistons are to be fitted, or if a new 
short engine is to be installed, the projection 
of the piston crowns above the cylinder head 
3? TDC must be measured, to determine the 
type of head gasket that should be fitted.
26 Tum tho cylinder block over (so that the 
crankcase is lacing downwards) and rest it on 
a stand or wooden blocks. Anchor a DTI 
gauge to the cylinder block, and zero it on the 
-ead gasket mating surface. Rest tho gaugo 
probo on No 1 piston crown and turn the 
crankshaft slowly by hand so that the piston 
reaches and then passes through TDC. 
Measure and record the maximum deflection 
at TDC.

27 Repeat the measurement at piston No 4, 
then tum the crankshaft through 180* and 
take measurements at pistons Nos 2 and 3.
28 II the measurements diller from piston to 
piston, take the highest figure and use this to 
determine the head gasket type that must be 
used - refer to the Specifications lor details.
29 Note that if the original pistons have been 
refitted, then a new head gasket of the same 
type as the original item must be fitted; refer 
to Chapter 2B for details of how to identify 
different head gasket types.

14 Engine -
initial start-up after overhaul 
and reassembly

1 Refit the remainder of the engine 
components in the order listed in Section 10. 
referring to Part A or B where necessary. Refit 
the engine (and transmission) to tho vehicle as 
described in Section 2. Double-check the 
engine oil and coolant levels and make a final 
check that everything has been reconnected. 
Make sure that there are no tools or rags left 
in tho engine compartment.

Petrol models
2 Romove the spark plugs, referring to 
Chapter 1A for details.

13.22 . . .  and Stage 2 torque settings

3 The engine must be immobilised such that 
it can be turned over using the starter motor, 
without starting - disable the luol pump by 
unplugging the fuel pump power relay from 
the relay board; refer to the relevant Part of 
Chapter 4 for dotails. Alternatively, identify 
and remove the luol pump (use.
C aution: On vehicles w ith  a ca ta ly tic  
converter. It Is p o te n tia lly  dam aging to 
im m obilise the engine by d isab ling  the 
Ignition system w ithout firs t d isabling the 
fue l system , as unburn t fu e l cou ld  be 
supplied to the catalyst. When the engine 
is la te r sta rted , the unbum t fue l in  the 
converte r may ig n ite  and irreparab ly 
damage the converter.
4 Tum the engine using the starter motor until 
tho oil pressure warning light goes out. It the 
light fails to extinguish after several seconds 
of cranking, check tho engine oil level and that 
the oil filter is secure. Assuming these aro 
correct, check the security ot the oil pressure 
switch wiring - do not progress any further 
until you are satisfied that oil is being pumped 
around the engine at sufficient pressure.
5 Refit the spark plugs, and reconnect the 
fuel pump rolay (or rofit tho fuel pump fuse).

Diesel models
6 Disconnect the electrical wiring from the 
fuel cut-off valve (stop solonoid) at the fuel 
injection pump - refer to Chapter 4C for 
details.
7 Tum the engine using the starter motor until 
the oil pressure warning light goos out.
8 II the light tails to extinguish after several 
seconds of cranking, check the engine oil 
level and that the oil filter is secure. Assuming 
these are correct, check the security of the oil 
pressure switch wiring - do not progress any 
further until you are satisfied that oil is being 
pumped around the engine at sufficient 
pressure.
9 Reconnect the fuel cut-off valve wiring.
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All models
10 Start the engine, but be aware that as fuel 
system components have been disturbed, the 
cranking time may be a little longer than usual
11 While the engine is idling, check for fuel, 
water and oH leaks. Don't be alarmed if there 
are some odd smells and the occasional 
plume of smoke as components heat up and 
bum off oil deposits.
12 The hydraulic tappets may initially run

noisily, but the engine should quieten down 
after a few seconds' running.
13 Assuming all is well, keep the engine 
idling until hot water is felt circulating through 
the top hose.
14 On diesel models, check the fuel injection 
pump timing and engine idle speed, as 
described in Chapter 4C and/or Chapter 1B.
15 After a few minutes, recheck the oil and 
coolant levels, and top-up as necessary.
16 On all the engines described in this

Chapter, there is no need to re-tighten the 
cylinder head bolts once the engine has bee-' 
run following reassembly.
17 If new pistons, rings or cranksha*- 
bearings have been fitted, the engine must fc* 
treated as new. and run-in for the first 602 
miles (1000 km). Do not operate the engine a* 
full-throttte, or allow it to labour at low engine 
speeds in any gear. It is recommended that 
the engine oil and filter are changed at the end 
of this period.
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Cooling, heating and ventilation systems
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Easy, suitable for ^  
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Difficult, suitable for 
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Coolant pump bracket bolts (diesel engine models) .............................. 25 18
Coolant pump mounting bolts:
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Petrol engine models ............................................................................ 20 15

Coolant pump pulley bolts (diesel engine models on ly).........................  25 18
Radiator cooling fan bracket b o tts ........................................................... 10
Radiator cooling fan retaining nu ts ........................................................... 10
Radiator cooling fan thermostatic sw itch ................................................  35 26
Ftadiator mounting b o lts ...........................................................................  10
Thermostat cover bolts (diesel engine models) ......................................  10
Thermostat housing botts (petrol engine models) .................................. 10
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1 General information and 
precautions

General information
The cooling system is of pressurised type, 

comprising a pump, an aluminium crossflow 
radiator, an electric cooling fan, and a 
thermostat. The system functions as follows. 
Cold coolant from the radiator passes through 
the hose to the coolant pump, where it is 
pumped around the cylinder block and head 
passages. After cooling the cylinder bores, 
combustion surfaces and valve seats, the 
coolant reaches the underside of the 
thermostat, which is initia#y dosed. The coolant 
passes through the heater and is returned 
through the cylinder block to the coolant pump.

When the engine is cold, the coolant 
circulates only through the cylinder block, 
cylinder head, expansion tank and heater. 
When the coolant reaches a predetermined 
temperature, the thermostat opens and the 
coolant passes through to the radiator. As the 
coolant circulates through the radiator it is 
cooled by the inrush of air when the car is in 
forward motion. Airflow is supplemented by 
the action of the electric cooling fan when 
necessary. Upon reaching the radiator, tho 
coolant is now cooled and the cycle is 
repeated.

On petrol engine modds. the coolant pump 
is driven by the timing belt, while on diesel 
engine models, the pump is mounted 
externally, and is driven by tho auxiliary 
drivebelt.

Coolant temperature information for the 
gauge mounted in the instrument panel, and for 
the fuel system, is provided by a single 
temperature sensor, mounted in the thermostat 
housing on petrol engine models, and in the 
coolant outlet elbow on the front of the cylinder 
head on diesel engine models. A coolant level 
switch is fitted to the expansion tank.

The electric cooling fan mounted on the 
rear of the radiator is controlled by a 
thermostatic switch. At a preset coolant 
temperature, the switch actuates the fan.

Refer to Section 11 for information on the 
air conditioning system.

2.3 Disconnecting the bottom hose from the 
thermostat housing (diesel engine model)

Precautions

A
 W arning: Do n o t a tte m p t to 

remove the expansion tank fille r 
cap o r d is tu rb  any p a rt o f the 
cooling system w hile the engine 

is hot, as there is a high risk o f scalding. It 
the expansion tank fille r  cap m ust be 
rem oved before  the engine and ra d ia to r 
have fu lly  cooled (even though th is is NOT 
recommended) the pressure in the cooling 
system  m ust firs t be re lieved. Cover the 
cap w ith  a th ick  laye r o f c lo th , to  avo id  
scalding, and slow ly unscrew the fille r cap 
u n til a hissing sound can be heard. When 
the hissing has stopped, ind icating tha t the 
pressure has reduced, slow ly unscrew the 
fille r cap u n til it  can be rem oved; i f  m ore 
h issing sounds are heard, w a it u n til they 
have stopped before unscrew ing the cap 
com plete ly. A t a ll tim es keep w e ll away 
from  the fille r cap opening. Be aware that, 
In ce rta in  circum stances, rem oving the 
fille r cap w ith  the system ho t can resu lt in 
a sudden rush o f ho t coo lan t (no t ju s t 
steam ) em erging from  the system.

Do n o t a llow  antifreeze to  com e in to  
contact w ith  skin o r painted surfaces o f the 
vehicle. R inse o ff sp ills  im m ediate ly w ith  
p lenty o f water. Never leave antifreeze lying 
around in an open container o r in a puddle 
in  the drivew ay o r on the garage floor. 
Children and pets aro a ttracted  by its  sweet 
smell. Antifreeze can be fa ta l if  ingested.

I f  the engine is  hot, the e lectric  cooling 
fan may s ta rt ro ta ting  even i f  the engine is 
no t running, so be ca re fu l to  keep hands, 
h a ir and loose c lo th in g  w e ll c lea r when 
w orking in  the engine com partm ent.

R efer to Section 11 fo r precautions to be 
observed when w orking on models w ith  a ir 
conditioning.

2 Cooling system hoses -
disconnection and renewal

Note: Refer to the warnings given in Section 1 
o f this Chapter before proceeding.
1 If the checks described in Chapter 1 reveal 
a faulty hose, it must be renewed as follows.
2 First drain the cooling system (see 
Chapter 1). If the coolant is not due for 
renewal, it may be re-used if it is collected in a 
clean container.
3 To disconnect a hose, release its retaining 
clips, then move them along the hose, clear of 
the relevant inlet/outlet union. Carefully worfc 
the hose free (see illustration). While the 
hoses can be removed with relative ease when 
new or hot. do not attempt to disconnect any 
part of the system while it is still hot.
4 Note that the radiator inlet and outlet 
unions are fragile; do not use excessive force 
when attempting to remove the hoses. If a 
hose proves to be difficult to remove, try to 
release it by rotating the hose ends before 
attempting to free it.

I f  a ll else fa ils, cu t the hose 
w ith  a sharp knife, then s lit it 
so tha t it  can be peeled o ff in 
tw o pieces. A lthough th is 

m ay prove expensive i f  the  hose Is 
otherw ise undamaged, it  is preferable 
to  buying a new radiator.

5 When fitting a hose, first slide the clips onto 
the hose, then work the hose into position. If 
damp type clips were originally fitted, it is a 
good idea to replace them with screw type 
d ips  when refitting the hose. If the hose is 
stiff, use a little soapy water as a lubricant, or 
soften the hose by soaking it in hot water.
6 Work the hose into position, checking that it 
is correctly routed, then slide each clip along 
the hose until it passes over the flared end c‘ 
the relevant inlet/outlet union, before securing 
it in position with the retaining clip. If spring- 
type clips are used to secure the cooling 
system hoses, note that these can lose the* 
ability to seal the hose ends and prevent leaks 
over time. It is common practice to replace 
spring-type clips with the more commonly 
used worm-drive clips when replacing a 
coolant hose.
7 Refill the cooling system (see Chapter 1).
8 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system.

3 Radiator -

1removal, inspection
and refitting

I f  leakage Is the  reason to r 
w anting to  rem ove the ra d ­
ia tor, bear in m ind tha t m inor 
leaks can o ften  be cured 

using a rad ia to r sealant w hich is added 
to  the coolant w ith  the rad ia to r in situ .

Removal
1 Disconnect the battery negative lead. Note: 
If the vehicle has a security-coded radio, 
check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your VW dealer if in doubt.

3.4 Disconnecting the radiator top hose

HAYNES

H I N T

HAYNES
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3 5 Disconnecting the radiator cooling fan 
switch wiring plug

:  Drain the cooling system (see Chapter 1).
3 Remove the radiator grille as described in 
Chapter 11.
4 Release tho retaining dips and disconnect 
-•? coolant hoses from the radiator (see 
•ustration).
5 Disconnect the wiring connector from the 
cooling fan switch on the left-hand end of the 
ad ator (soo illustration).
6 Unbolt and remove the support arm for the 

-net lock (see illustrations)
* On models equipped with air conditioning. 
H order to gain the clearance required to 
rtm,owe the radiator carry out the following. 
S*‘erring to Chapter 11. remove the front 
g r ip e r  and lower skirt where necessary for 
access to the condenser lower mounting 
softs. Release the refrigerant linos from all the 
le v a n t retaining clips, then undo the 
staining bolts and move the condenser 
\y.va/ds as far as possible, taking great care 

to place any excess strain on the 
-*'-:gerant lines. Do not disconnect the 
V '  gerant lines from the condenser (refer to 
r «  warnings given in Section 11). Once the 
•ad ator has been removed, secure or support 

condenser so that the refrigerant lines are 
-et under strain.
$ On all models, slacken and remove the four 
-•taining bolts from the rear of the radiator. 
r>en manoeuvre the radiator out from the front 
r 1 •.-to vehicle (see illustrations).

inspection
9 if the radiator has been removed due to 
inspected blockage, reverse-flush it as 
aescribed in Chapter 1. Clean dirt and debris 

the radiator fins, using an air line (in 
■ r  ch case, wear eye protection) or a soft 
c<ush. Be careful, as the fins are sharp and 
sssdy damaged.

If necessary, a radiator specialist can 
je-form a flow tost on the radiator, to 
establish whether an internal blockage exists.
‘ 1 A leaking radiator must be referred to a 
specialist for permanent repair. Oo not 
irom pt to weld or solder a leaking radiator, 
as damage may result.
•2 In an emergency, minor leaks from the 
-aoator can be cured using a suitable radiator

1 7
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3.6a Remove the bonnet lock support arm 
securing b o lt. . .

3.8a Loosen and remove the radiator 
rotaining b o lts . . .

3.8b . . .  then withdraw tho radiator from 
the front

sealant in accordance with the manufacturers 
instructions with the radiator in situ.
13 If the radiator is to be sent for repair or 
renewed, remove the cooling fan switch from 
its left-hand end.

Refitting
14 Manoeuvre the radiator into position and 
refit its retaining bolts, tightening them to the 
specified torque setting.
15 On modds with air conditioning, seat tho 
condenser in position and securely tighten its 
retaining bolts. Refit the front bumper and 
skirt (where removed), and ensure that all 
refrigerant lines aro retained by all tho relevant 
clips.
16 Tho remainder of refitting is a reversal of 
removal. On completion, refer to Chapter 1 
and refill the coding system.

4 Thermostat -
removal, testing and refitting

Removal
1 Disconnect the battery negative load. Note: 
If the vehicle has a security-coded radio, 
check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your VW dealer if  in doubt.
2 Drain the coding system (see Chapter 1). 
Petrol engine models
3 On these modds. the thermostat housing is 
on the loft-hand end of tho cylinder head.
4 Release the retaining clip and disconnect 
the coolant hose from the thermostat housing 
(see illustrations).

4.4a Using a suitable pair of pliers, 4.4b . . .  and disconnect the hose from tho
compress and release the hose clip . . .  thermostat housing

3.6b . . .  then unhook the arm from the 
lock carrier, and remove it
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4.5a Loosen and remove the thermostat 
cover botts . . .

5 Slacken and remove the two bolts and 
remove the thermostat housing cover (see 
illustrations). Take care that the thermostat 
does not (all out.
6 Recover the sealing ring and withdraw the 
thermostat, noting its fitted position. The 
thermostat is unusual in that the operating 
unit can be separated from the spring housing
- note which way round it is fitted (soo 
illustrations). The thermostat appears only to 
be available as an assembled unit, however. 
Discard the sealing ring: a new one should be 
used on refitting.
Diesel engine models
7 On these models, the thermostat is in the 
base of the coolant pump housing which is on 
the front, right-hand end of the engine.
8 Release the retaining clip and disconnect 
the coolant hose from the thermostat cover.
9 Slacken and remove the two retaining bolts 
and remove the thermostat cover from the 
coolant pump housing (see illustration).
10 Recover tho sealing ring and withdraw the 
thermostat, noting its fitted position. Discard 
the sealing ring: a new one should be used on 
refitting.

Testing
11 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 - the thermostat must open 
by the time the water boils. If not, renew it.

4.5b . . .  and carefully remove the 
thermostat cover

12 If a thermometer is available, the precise 
opening temperature of the thermostat may 
be determined, and compared with the figures 
given in the Specifications. The opening 
temperature is also marked on the thermostat.
13 A thermostat which fails to close as the 
water cools must also be renewed.

Refitting
Petrol engine models
14 Refitting is a reversal of removal, beanng 
in mind the following points:
a) Ensure that the thermostat is correctly 

located in the housing. On early models 
with engine codes ADX. AEA or AEV, the 
thermostat bridge support locates in a 
recess in tho cover (see illustration).

b) Fit a new sealing ring, then fit the 
thermostat cover and tighten the bolts 
securely.

c) On completion re fill the cooling system as 
described in Chapter 1A.

Diesel engine models
15 Refitting is the reverse of the removal 
sequence, noting the following points:
a) Ensure that the thermostat is correctly 

located in the housing, and fit the new 
sealing ring.

b) Tighten the cover bolts to the specified 
torque setting.

c) On completion refill the cooling system as 
described in Chapter 1B.

4.6a Withdraw the thermostat from the 
housing

5 Electric cooling fan -
testing, removal and refitting

Testing
1 The cooling fan is supplied with curren: 
through the ignition switch, cooling fan control 
unit (mounted on the left-hand inner wing), the 
relay(s) and fuses/fusible link (see Chapter 
12). The circuit is completed by the cooling 
fan thermostatic switch, which is mounted r 
the left-hand end of the radiator. The cooling 
fan has two speed settings: the thermostatic 
switch actually contains two switches, one for 
the stage 1 fan speed setting and another for 
the stage 2 fan speed setting. Testing of the 
cooling fan circuit is as follows, noting that the 
following check should be carried out on bo;r 
the stage 1 speed circuit and stage 2 speec 
circuit (refer to the wiring diagrams at the enc 
of Chapter 12).
2 If the fan does not appear to work, firs* 
check the fuses/fusible links. If they are good, 
run the engine until normal operating 
temperature is reached, then allow it to idle. I* 
the fan does not cut in within a few minutes, 
or before the temperature gauge approaches 
the 110 mark or the red ond of the scale, 
switch off the ignition and disconnect the 
wiring plug from the cooling fan switch. 
Bridge the relevant two contacts in tho wiring 
plug using a length of spare wire, and switch

4.6b The thermostat can be separated 
from its spring housing

4.9 Thermostat cover and retaining bolts 
(arrowed) seen from below - 

diosel engine models

4.14 Thermostat installation dotails 
engine codes ADX, AEA and AEV

Thermostat bridge support locates in 
recess in thermostat cover (arrowed)
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5.5 Disconnect the cooling (an motor 
wiring connector

on the ignition. If the fan now operates, the 
switch is probably faulty and should be 
renewed.
3 If the switch appears to work, the motor 
can bo chocked by disconnecting the motor 
wiring connector and connecting a 12 volt 
supply directly to the motor terminals. If the 
motor is faulty, it must bo ronowod. as no 
spares aro available.
4 If the fan still fails to operate, check the 
cooling fan circuit wiring (Chapter 12). Check 
each wiro for continuity, and ensure all 
connections are dean and free of corrosion.

Removal
5 Disconnect the wiring connector from the 
cooling fan motor, and unclip tho wiring 
-amess from the fan mounting brackot (sc© 
illustration).
6 Unscrow and remove the three nuts 
securing the cooling fan motor mounting 
bracket, and remove the cooling fan assembly 
to the rear (see illustrations). No spare parts 
are available for the motor, and if the unit is 
faulty, it must be renewed.

Refitting
7 Refitting is a reversal of removal, tightening 
the cooling fan retaining nuts to the specified 
torque.
8 Start the englno and run it until it reaches 
r.ormal operating temperature. Continue to 
am the engine and check that tho cooling fan 
cuts in and functions correctly.

6 Cooling system electrical ^  
switches - testing, removal 
and refitting ^

Radiator cooling fan 
thermostatic switch
Testing
1 Testing of the switch is described In 
Section 5, as part of the electric cooling fan 
test procedure.
Removal
2 The switch is located ui the left-hand sido 
of the radiator. The engine and radiator should 
be coW before removing the switch.

5.6a Unscrew the mounting nuts . . .

3 Disconnect the battery negative lead. Note: 
If the vehicle has a security-coded radio, 
check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your VW dealer if in doubt.
4 Either drain the cooling system to botow the 
level of the switch (as described in Chapter 1), 
or have ready a suitable plug which can be 
used to plug the switch aperture In the 
radiator whilst the switch is removed. If a 
plug is used, take great care not to damage 
the radiator, and do not use anything 
which will allow foreign matter to enter the 
radiator.
5 Disconnect tho wiring plug from the switch.
6 Carefully unscrew the switch from the 
radiator.
R efitting
7 Refitting is a reversal of removal, applying a 
smear of suitable sealant to the threads of the 
switch and tightening it to the specified torque 
setting. On completion, refill the cooling 
system as descnbed in Chapter 1, or top-up 
as described in Weekly checks.
8 Start the engine and run it until it roaches 
normal operating temperaturo, then continue 
to run the engino and check that the cooling 
fan cuts in and functions correctly.

Coolant temperature gauge 
sensor
Testing
9 The coolant temperature gaugo. mounted 
in the instrument panel, is fed with a stabilised 
voltage supply from the instrument panel feed

5.6b . . .  then remove the fan motor and its 
mounting brackot from tho roar of the 

radiator
(through the ignition switch and a fuse), and 
its earth is controlled by the sensor.
10 Tho sensor unit is clipped into the base of 
the thermostat housing on petrol engine 
models, and is clipped into the coolant outlet 
elbow on the front of tho cylinder head on diesel 
engine models (see illustrations) The sensor 
contains a thermistor, which consists of an 
electronic component whoso electrical 
resistance decreases at a predetermined rate 
as its temperaturo rises. When the coolant is 
cold, the sensor resistanco is high, current flow 
through the gauge is reduced, and the gauge 
noedlo points towards the cotd end of tho scale. 
If the sensor is faulty, it must be renewed.
11 If the gauge develops a fault, first check 
the other instruments: if they do not work at 
all, check the instrument panel electrical feed. 
If the readings are erratic, there may be a fault 
in the instrument panel assembly. If the fault 
lies In the temperaturo gauge alone, check it 
as foflows.
12 If the gauge needle remains at the cold 
end of the scale, disconnect tho wiring 
connector from the sensor unit, and earth the 
temperature gauge wiro (see Wiring diagrams 
for details) to the cylinder head. If the needle 
then deflects when the ignition is switched on. 
tho sensor unit is proved faulty, and should be 
renewed. If the needlo still does not move, 
remove the Instrument panel (Chapter 12) and 
check the continuity of the wiring between the 
sensor unit and tho gauge, and the feed to the 
gauge unit. If continuity is shown, and the 
fault still exists, then the gauge is faulty and 
should be renewed.

6.10a Coolant temperature sensor 6.10b Coolant temperature sensor
(arrowed) - petrol engine models (arrowed) - diesel ongine models
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6.22 Disconnect the wiring plug from the 
coolant level sensor

6.23 Release the securing clips using a 
suitable pair of pliers, then disconnect the 

expansion tank hoses

6.24 Unclip the plastic cover next to the 
expansion tank, for access to the 

mounting nuts (arrowed)
13 If the gauge needle remains at the hot end 
of the scale, disconnect the sensor wire. If the 
needle then returns to the cold end of tho 
scale when the ignition is switched on. the 
sensor unit is proved faulty and should be 
renewed. If the needle still does not move, 
check the remainder of the circuit as 
described previously.
Removal
14 Either partially drain the cooling system to 
just below tho level of the sensor (as 
described in Chapter 1), or have roady a 
suitable plug which can be used to plug the 
sensor aperture whilst it is removed. If a plug 
is used, take great care not to damage the 
sensor unit aperture, and do not use anything 
which will allow foreign matter to enter the 
cooling system.
15 Disconnect the battery negative lead - 
refer to tho note in paragraph 3.
16 Disconnect the wiring from tho sensor.
17 Depress the sensor unit and slide out its 
retaining clip. Withdraw the sensor from tho 
coolant elbow and recover its sealing ring.
Refitting
18 Fit a new sealing ring to the sensor unit. 
Push tho sensor fully into position and secure 
it in place with the retaining cbp.
19 Reconnect the wiring connector, then refill 
the cooling system as described in Chapter 1 
or top-up as described in Weekly checks.

Fuel system coolant 
tem perature sensor
20 On all models, the sensor is combined

with the coolant temperature gauge sensor 
(see above). Testing of the sensor should bo 
entrusted to a VW dealer.

Coolant level switch
21 The switch is incorporated into the expan­
sion tank, and cannot be renewed separately.
22 To remove the expansion tank, 
disconnect the wiring plug for the level switch 
at the top of the tank (see illustration).
23 Either drain the cooling system as 
desenbed in Chapter 1, or use pipe clamps to 
seal off the coolant hoses to the tank, beforo 
disconnecting them (see illustration).
24 Pull off the plastic cover (see illustration), 
then remove the two mounting nuts and lift the 
tank away, noting the locating lug on its base.
25 Refitting is a reversal of removal.

7 Coolant pump -
removal and refitting ^

Removal
Petrol engine models
1 Drain tho cooling system as described in 
Chapter 1A.
2 Remove the timing belt as described in 
Chapter 2A.
3 Unscrew the two bolts securing the coolant 
pump and its timing belt guard, and withdraw 
the coolant pump and guard from the cylinder 
block (see illustrations).

4 Discard the sealing ring - a new one shouc 
be used on refitting. Noto it is not possibi* 
to overhaul the pump. If it is faulty, the unr 
must be renewed.
Diesel engine models
Note: New coolant pomp/thermostat h o u s ir :  
bracket retaining studs/bolts w ill be requirec 
on refitting.
5 Drain the cooling system as described n 
Chapter 1B.
6 Remove the alternator as described '  
Chapter 5A.
7 On models equipped with power steering, 
remove the power stoering pump as describee 
in Chapter 10.
8 On models equipped with air conditioning 
unbolt tho compressor from its mounting 
bracket and position it clear of tho engine. Note: 
Do not disconnect the refrigerant lines from the 
compressor (see Warnings in Section 11).
9 Slacken and remove the retaining bolts, 
and remove the pulley from the coolant pump
10 Release the retaining clips and disconnect 
the coolant hoses from the back of the 
coolant pump housing and the thermostat 
housing.
11 Unscrew the retaining studs/bolts (as 
applicable) securing the coolant pump mounting 
bracket to the block and remove the bracket 
from tho engine (see illustration). Noto: On 
some engines it win be necessary to unscrew the 
bolt(s) that secure the timing belt cover to the 
bracket. Recover the sealing ring which is fined 
between the brackot and block and discard it; a 
new one should be used on refitting.



Weekly checks on
Engine oil level
Before you start
✓ Make sure that your car is on level ground.
✓ Check the oil level before the car is driven, 
or at least 5 minutes after the engine has been 
switched off.

I f  the o il is  checked 
im m ediately a fto r driving the 
vehicle, somo o t the o il w ill 
rem ain In  tho upper engine 

components, resu lting In an inaccurate 
reading on the d ipstick!

HAYNES

The correct oil
Modem engines place great demands on their 
oil. It is very Important that the correct o il for 
your car is used (See ’ Lubricants, fluids and 
tyre pressures’).

Car Care
•  If you have to add oil frequently, you should 
check whether you have any oil leaks. Place 
some clean paper under the car overnight, 
and chock for stains in the morning. If there 
are no leaks, tho engine may be burning oil.
•  Always maintain the level between the 
upper and tower dipstick marks (see photo 3). 
If the level is too tow severe engine damage 
may occur. Oil seal failure may result if the 
engine is overfilled by adding too much oil.

Note tho oil level on tho end of tho 
dipstick, which should be within the 
hatched area marked. If the oil level is at 

the bottom of, or below, the hatched area, 
topping-up is required.

Oil is added through the filler cap. 
Unscrew the cap and top-up the level; a 
funnel may help to reduce spillage. Add 

the oil slowty, checking the level on the dipstick 
often. Don’t overfill (see "Car Care’  left).

Coolant level

A
W arning: DO NOT a ttem p t to 
rem ove the expansion tank 
pressure cap when the engine 
Is hot, as there Is a very great 
risk  o f sca ld ing. Do n o t leave 
open con ta iners o f coo lant 
about, as it  is poisonous.

Car Care
•  With a sealed-type cooling system, adding 
coolant should not be necessary on a regular 
basis. If frequent topping-up is required, it is 
likely there is a leak. Check the radiator, all 
hoses and joint faces for signs of staining or 
wetness, and rectify as necessary.
•  It is important that antifreeze is used in the 
cooling system all year round, not just during 
the winter months. Don't top-up with water

If

alone, as the antifreeze will become too 
diluted.

•  Tho manufacturer states that if the coolant 
In the expansion tank is red in colour (VW 
G12 coolant) or blue in colour (VW G11 
coolant), on no account should this be mixed 
with any other type of coolant, even the 
small amounts likely to be required for 
topping-up. Refer to your VW dealer for the 
latest advice.

2 If topping up is necessary, wait until tho 
engino is cold. Slowly unscrew the 
expansion tank cap. to release any 

pressure present in the cooling system, and 
remove It.

Add coolant to the oxpanston tank until 
the level is halfway between the level 
marks. Refit the cap and tighten it 
securely.

I The dipstick top is often brightly coloured 
for easy identification (see Underbonnet 
check points on pages 0*10 lo r exact 

location). Withdraw tho dipstick.

2 Using a clean rag or paper towel remove 
all oil from the dipstick. Insert the clean 
dipstick into the tube as far as it wiD go. 

then withdraw it again.

I The coolant level varies with engine 
tomperature. When cold, the coolant 
level should be between the "MAX" and 

"MIN" marks. When the engine is hot. the 
level may rise slightly above the "MAX” mark.
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7.11 Coolant pump, thermostat housing and mounting bracket - diesel engine models

J Pulley bolts 4
2 Auxiliary drivebelt pulley S
3 Coolant pump mounting 6

(and thermostat cover) bolts 7

Coolant pump
O-ring
Bolt
Mounting bracket

8 Mounting bracket bolt
9 Thermostat
10 Thermostat cover

12 With the assembly on a bench, unscrew 
**e retaining bolts and remove the pump from 
the brackot. Discard the O-ring - a new one 
-u s t be used on refitting. Note it is not 
sos&ble to overhaul the pump. If it is faulty.

unit must be renewed.

Refitting
Petrol engine models
13 Fit a new sealing ring to the rear of the 
c jm p (soo Illustration), then locate tho pump 
in the cylinder block.
14 Fit the timing bolt guard in place, then 
rsert the guard/pump mounting bolts and 

tghten them to the specified torque.
15 Refit and tension the timing belt as 
described in Chapter 2A.
16 On completion, refill the cooling system 
as described in Chapter 1A.
Diesel engine models
17 Ensure that the pump and bracket mating 
surfaces are clean and dry.
13 Fit the coolant pump to the brackot, using

7.13 Fit a new O-ring to the coolant pump

a new O-ring, and evenly tighten its retaining 
bolts to the specified torque setting.
19 Fit the new sealing ring to the housing 
assembly recess, and refit the housing to the 
cylinder block. Fit the retaining bolts and 
tighten them to the specified torque in tho 
sequence shown (see illustration).
20 Connect the coolant hoses to the housing 
and securely tighten their retaining clips.
21 Refit the pulley to the coolant pump and 
tighten its retaining bolts to the specified 
torque sotting (this can bo done once the 
drivebelt is refitted and tensioned).
22 Where necessary, refit the power steering 
pump as described in Chapter 10 and the air 
conditioning compressor.
23 Refit the alternator as described in 
Chapter 5A.
24 On completion refill the cooling system as 
described in Chapter 1B.

tightening sequence

8 Heating and ventilation 
system -
general information

1 The heating/ventilation system consists of a 
four-speed blower motor (housed in the 
passenger compartment), face-level vents in 
the centre and at each end of the facia, and 
air ducts to the front and rear footweUs.
2 The control unit is located in the facia, and 
the controls operate flap valves to deflect and 
mix the air flowing through the various parts of 
the heating/ventilation system. The flap valves 
are contained in the air distribution housing, 
which acts as a central distribution unit, 
passing air to the various ducts and vonts.
3 Cold air enters the system through the grille 
at tho roar of the engine compartment. A 
pollen filter is fitted to the ventilation inlet to 
filter out dust. soot, pollen and spores from 
the air entering the vehicle.
4 The airflow, which can be boosted by the 
blower, then flows through the various ducts, 
according to the settings of the controls. Stale 
air is expelled through ducts at the roar of the 
car. If warm air is required, the cold air is 
passed through tho hcator matrix, which is 
supplied with coolant from the engine cooling 
system.
5 If necessary, the outside air supply can be 
closed off. allowing the air inside tho vehicle 
to be recirculated. This can be useful to 
provont unpleasant odours entering from 
outside the vehicle, but should only be used 
briefly, as the recirculated air inside the 
vehicle will soon deteriorate.
6 Models for certain export markets may be 
fitted with heated front seats. Tho heat is 
produced by eloctrically-heated mats in the 
seat and backrest cushions (see Chapter 12). 
The temperature is regulated automatically by 
a thermostat, and cannot be adjusted.

9 Heater/ventilation 
components -
removal and refitting ^

Models without a ir conditioning
Heater/ventilation control panel
1 Disconnect the battery negative lead. Note: 
If the vehicle has a security-coded radio, 
check that you have a copy o f the code 
number before disconnecting tho battery. 
Refer to your VW dealer if in doubt.
2 Carefully unclip the surround from tho 
heater controls, and remove the four heater 
control panel retaining screws beneath (see 
illustrations).
3 Remove the retaining screws, then poll out 
the switch panel/shelf below tho heater control 
panel (see illustrations). There is no need to 
disconnect the wiring from the switches.
4 Pull the heater control panel forwards out of 
the facia panel (see illustration).
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9.2a Unclip the heater control 
surround. . .

5 Disconnect the wiring plugs for the heater 
fan and the panel illumination.
6 Note the fitted locations of the heater 
control cables, attaching labels to identify 
them if necessary. The cables are colour- 
coded. to aid identification.
7 Release the retaining clips and disconnect 
each outer cable from the panel, and each 
inner cable from its operating lever (sec 
illustration). Remove tho control panel from 
the facia.
8 If required, the panel iBumination bulb can be 
renewed by unclipping the plastic cover behind 
tho central control knob (see illustrations).
9 The illumination bulb can then be pulled out 
of its holder, and renewed (see illustration).
10 Refitting is a reversal of removal. Ensure 
that the control cables and/or the illumination 
bulb are operating correctly before refitting 
the control panel.

9.2b . . .  fo r access to  tho four retaining 
screws beneath (arrowed)

Heater/ventilation control panel 
surround
11 Remove tho heater control panel as 
described above.
12 Remove the radio/cassette player as 
described in Chapter 12.
13 Working through the radio/cassette player 
aperture, press out the switch panel to the 
right of the central ventilation grilles.
14 Disconnect the wiring plugs from the rear 
of tho switches, noting their fitted positions.
15 Referring to Chapter 11. loosen the fixings 
for the centre console, and move the console 
sufficiently to gain access to and remove the 
three screws below the ashtray.
16 Using thin-nosed pliers, pull out the 
ventilation grilles above the radio aperture. 
Remove the two screws now exposed at the 
top of the central vent surround, and pull the 
surround out from the facia.

9.3a Unscrew the two switch panol 
screws (arrowed). . .

17 Refitting is reversal of removal. 
Heater/ventilation control cables
18 Remove the heater/ventilation control 
panel from the facia as described above in 
paragraphs 1 to 7, detaching the relevant 
cable from the control unit.
19 Working in the front passenger footwe!. 
release the rotaining clips and remove the 
cover from underneath tho a* 
distnbution/blower motor housing.
20 Follow the run of the cable bohind the 
facia, taking note of its routing, and 
disconnect the cable from the lever on the ar 
distribution/blower motor housing. Note that 
the method of fastening is the same as thar 
used at tho control unit.
21 Fit the new cable, ensuring that it is 
correctly routed and free from kinks anc 
obstructions.

9.3b . . .  and withdraw tho panel from the 
facia

9.4 Pull the heater control panel out, and 
disconnect the wiring plugs for the heater 

fan and panel illumination (arrowed)
9.7 Disconnecting a heater control cable 

inner from Its operating lever

9.8a Using a small screwdriver, release 9.8b . . .  then remove the cover from the 9.9 The wedge-typo bulb Is simply pulled 
the cover retaining lugs . . .  rear of the heater control panel from its holder
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f t

9.26a Using pliers, release the hose 
c lip s . . .

j 22 Conned the cable to the control unit and 
[*<■ distribution/blower motor housing, making 
[sure the outer cable is clipped securely in 
■position.
f 23 Check the operation of the control knob, 
jr .e n  refit the control panel as described 
[previously in this Section. Finally refit the 
cover below the air distribution/blower motor 

[housing.
Heater matrix
24 Unscrew the expansion tank cap (refernng 
to the Warning note in Section 1) to release

[ any prossure present In the cooling system, 
n securely refit the cap.

25 Clamp both heater hoses as close to the 
cuikhead as possible to minimise coolant 
oss. Alternatively, drain the cooling system as 
cescribed in Chapter 1.
26 Release the retaining clips and disconnect

9.26b . . .  and pull off the hoses from the 
heater matrix unions (arrowed) at the 

engine compartment bulkhead
both hoses from the heater matrix unions 
which are located in the centre of the engine 
compartment bulkhead (see illustrations).
27 Remove the facia panel as described in 
Chapter 12.
28 Disconnect the front and rear footwell
supply duct from the base of the air
distribution housing (seo illustration).
29 Remove tho screw securing the clutch
footrest to the heater housing (seo
illustration).
30 Disconnect tho earth strap from the left- 
hand front door pillar (see illustration).
31 Release the wiring harness from any 
retaining clips securing it to the facia frame.
32 Disconnect the wiring plugs from the air
distribution housing, and those connected to 
the blower motor and resistor (see
illustrations).

9.28 Removing the footwell supply duct 
from the air distribution housing

33 Slacken and remove the four nuts on the 
engine compartment bulkhead securing the air 
distribution/blower motor housing in position 
(see illustration). Note: The nuts may be 
hidden behind tho engine compartment 
bulkhead sound insulation material; if  tho 
insulation material is examined closely it w ill be 
seen that access holes are provided.
34 From inside the vehicle, manoeuvre the air 
distribution/blower motor housing assembly 
out of position (see Illustration). Note: Keep 
the matrix unions uppermost as the matrix is 
removed, to prevent coolant spillage. Mop up 
any sp ilt coolant immediately, and wipe the 
affected area with a damp cloth to prevent 
staining.
35 Recovor the seal which is fitted between 
the matrix union and bulkhead; the seal 
should be renewed whenever it is disturbed.

&

9.29 Removing the screw securing the 
clutch footrest to the air distribution 

housing

9.32b . . .  and from the blower motor

9.30 Remove the nut and disconnect the 
earth strap

9.33 Two of tho four air distribution 
retaining nuts (arrowed) on the engine 

compartment bulkhead

9.32a Disconnect the wiring plugs from 
the air distribution housing . . .

9.34 Removing the air distribution housing
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9.36a Release the retaining clips . . .

36 Release the retaining clips and withdraw 
the matrix from the air distribution housing 
(seo illustrations)
37 Refitting is a reversal of removal, beanng 
in mind the following points:
a) Ensure that tho matrix is clipped securely 

into the air distribution housing. If the clips 
aro no longer effective, the matrix should 
be located with self-tapping screws. Take 
groat care that the matrix is not punctured 
if  screws are required to locate it.

b) Prior to refitting, make sure the foam seals 
on the top o f the housings aro in good 
condition. These foam seals should be 
glued in place, to form an airtight seal 
with no gaps. Fit a new seal to tho matrix 
unions.

c) When tightening the air distribution/ 
blower m otor housing retaining nuts, have 
an assistant hold the assembly fully 
upwards to ensure an airtight seal 
between the housings and bulkhead.

d) On completion, re fill tho cooling system 
as described in Chapter 1.

Heater blower motor
38 Disconnect the battery negative lead • 
refer to tho note in paragraph 1.
39 Working in tho front passenger footwell. 
reloase the retaining clips and fold back the 
carpet from the footwell. Withdraw the cover 
underneath the air distribution/blower motor 
housing (see illustrations).
40 Disconnect the motor supply wiring 
connector, and the earth lead from the left- 
hand side of the footwell (see illustrations). If

required, remove the passenger side 
glovebox as described in Chapter 11 for 
Improved access.
41 Twist the motor assembly to release it, 
and lower it out from the base of the housing 
(see illustration).
42 Refitting is a reversal of the removal 
procedure, making sure the motor is correctly 
clipped into the housing, and that it sits 
correctly in tho under-dash cover.
Heater blower motor resistor
43 Carry out the operations described in 
paragraphs 29 and 30.
44 Disconnect the wiring connectors from 
the resistor then release the side retaining 
clips and withdraw the resistor from the 
housing.
45 Refitting is the reverse of removal. 

Models with a ir conditioning 

Heater control unit
46 Refer to the information given in 
paragraphs 1 to 8. As the control panel is 
removed, the wiring plug for the air 
conditioning switch must also be 
disconnected. The switch is released from the 
control panel by depressing four retaining 
tabs.
Heater matrix
47 On models equipped with air 
conditioning, it is not possible to remove the 
heater matrix without opening the refrigerant 
circuit (see Section 11). Therefore this task 
must be entrusted to a VW dealer.

9.36b . . .  and withdraw the heater matrix 
from the air distribution housing

9.39a Fold back the carpet from the 
passenger fo o tw e ll. . .

9.39b . . .  and withdraw the foam cover 
below the blower motor

Heater blower motor
48 Disconnect the battery negative leac 
refer to the note in paragraph 1.
49 Referring to Chapter 11 or 12. remove 
glovebox or passenger airbag unit, as 
applicable.
50 Disconnect the wiring connector from :-<« 
motor then undo fivo rotaining screws a-c 
lower the motor assembly out of position.
51 Refitting is the reverse of removal.
Heater blower motor resistor
52 Carry out the operations described d 
paragraphs 39 and 40.
53 Disconnect the wiring connector th*T 
undo the retaining screw and remove 
resistor from the housing.
54 Refitting is the reverse of removal. The 
resistor should be sealed into position in I--* 
air duct, us.ng a suitable sealant.

9.40a Disconnect tho blower motor supply 9.40b . . .  and the earth lead from the left- 9.41 Twist the blower motor to  release I t  
w iring plug . , ,  hand side of the footwell (seen through the and lower it out of the housing

glovebox aperture)
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10 Heater/ventilation vents 
and housings -
removal and refitting

Driver’s side facia vent housing
t  Remove the bghting switch as described in 
>apter 12.
2 Jnclip the vent housing from the facia (two

at the top. one at the bottom).
3 Do not try to remove the vent gnlle from its 
"lapsing, as it is a one-piece unit.
« Refitting is the reverse of removal.

Passenger’s side facia vent 
•sousing
S Jnclip the vent housing from the facia (two 
30$ at the top. one at the bottom).
•  3o not try to romovo the vent gnlle from its 
x»js*ng. as it is a one-piece unit.
• sefttting is the reverse of removal.

Central facia vent housing
a The two ventilation grilles can be pulled out 
jung thin-nosed pliers.
•  To remove the central vent housing, refer to 
W  procedure in Section 9. paragraphs 2 to 6. 
*0 Refitting is the reverse of removal.

11 Air conditioning system -
general information and 
precautions

General information
An air conditioning system is available on 

n models. It enables the temperature of

incoming air to be lowered, and dehumidifies 
the air. which makes for 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 and passes into a condenser 
mounted in front of the radiator, where it loses 
heat and becomes liquid. The liquid passes 
through an expansion valve to an evaporator, 
where it changes from liquid under high 
pressure to gas under low pressure. This 
change is accompanied by a drop in 
temperature, which cools the evaporator. The 
refrigerant returns to the compressor and the 
cycle begins again.

Air blown through the evaporator passes to 
the air distribution unit, where it is mixed with 
hot air blown through the heater matrix to 
achiovo the desired temperature in the 
passenger compartment.

The heating side of the system works in the 
same way as on models without air 
conditioning (see Section 8).

The operation of the system is controlled 
electronically by coolant temperature switches 
(see Section 5). and pressure switches which 
are screwed into the compressor high- 
pressure hne. Any problems with the system 
should be referred to a VW dealer.

Precautions

A
 W arning: The re frige ra tion

c irc u it conta ins a liq u id  
re frig e ra n t (Froon) and it  is 
therefore dangerous to 

disconnect any pa rt o f the system w ithout 
specialised knowledge and equipment. The 
re frig e ra n t Is p o te n tia lly  dangerous and

should only bo handled by qua lified  
persons. I f  it  is splashed onto the skin it  
can cause frostb ite . It Is no t Its e lf 
poisonous, but In tho presence o f a naked 
flam o (includ ing a c igare tte ) i t  form s a 
poisonous gas. U ncontro lled discharging 
o f the ro frlge ran t is dangerous and 
potentia lly damaging to the environment. 
Do not operate the a ir conditioning system 
If it  is known to bo short o f refrigerant, as 
this may damage the compressor.

When an air conditioning system is fitted, it 
is necessary to observe special precautions 
whenever dealing with any pari of the system, 
its associated components and any items 
which requiro disconnection of the system. If 
for any reason the system must be 
disconnected, entrust this task to your VW 
dealer or a refrigeration engineer.

12 Air conditioning system ijK
components - jS,
removal and refitting ^

A
 W arning: Do no t a ttem p t to 

open the re frige ran t c ircu it. 
Refer to the precautions given in 
Section 11.

1 The only operation which can be carried out 
easily without discharging the refrigerant is 
the renewal of the compressor drivebelt. 
which is covered in Chapter 1. All other 
operations must be referred to a VW dealer or 
an air conditioning specialist.
2 If necessary the compressor can be 
unbolted and moved aside, without 
disconnecting its flexible hoses, after 
removing the drivebelt.
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Specifications
S ys te m  ty p e *
=-.;me code AEV ....................................................................................... Bosch Mono-Motronlc 1.2.3
=-■; ^e codes ADX and A E A ......................................................................  Bosch Mono-Motronic 1.3

Fue l s y s te m  d a ta
pump typ e ...........................................................................................  Electric, immersed in fuel tank

-.e l pump delivery rate ............................................................................  1000 cm3 /  min (battery voltage of 12.5 V)
-- jj ia te d  fuel pressure ............................................................................  0.8 to 1.2 bar
Engine idle sp e e d ....................................................................................... 750 to 850 rpm (non-adjustable, electronically controlled)
c-e CO content...........................................................................................  0.5% (non-adjustable)
U iiim um  engine sp e e d ............................................................................  6300 rpm (governed electronically)
•vector electrical resistance...................................................................... 1.2 to 1.6 ohms at 15 to 30°C

R e c o m m e n d e d  fu e l
w 'imum octane rating (all m ode ls).........................................................  95 RON unleaded

-  ie t m a n ifo ld  h e a te r  re s is ta n c e  ............................................  0.25 to 0.5 ohms (engine cold)

T o rq u e  w re n c h  s e t t in g s  Nm ibf ft
cleaner housing nuts/bolts .................................................................. 10 7

I-soie/hose guide peg b o lt ........................................................................  15 11
: je< pump/gauge sender unit securing r in g ............................................. 75 55
- je i tank filler neck screws ......................................................................  4 3
: j»  tank mounting bolts ..........................................................................  25 18
->ector cap/inlet air temperature sensor housing s c re w .......................  5 4
ne t manifold heater retaining screws .....................................................  10 7

manifold retaining nuts/bolts ...........................................................  25 18
_»mbda sensor...........................................................................................  50 37
“ --ottle body mounting flange-to-inlet manifold nuts ............................ 10 7
_*'ottle valve positioning module screws ............................................... 6 4
•- r 'e r  to Chapter 2A for engine code listings.

e x p e r t 2 2  f l / i n  h t t p : / / r u t r a c k e r . o r g
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1 General information and 
precautions

General information
The Bosch Mono-Motronic system is a self- 

contained engine management system, whtch 
controls both the fuel injection and ignition 
(see illustration). This Chapter deals with the 
fuel injection system components only - refer 
to Chapter SB for details of the ignition 
system components.

The fuel injection system comprises a fuel 
tank, an electric fuol pump, a fuel filter, fuel

supply and return lines, a throttle body with an 
integral electronic fuel injector, and an 
Electronic Control Unit (ECU) together with its 
associated sensors, actuators and wiring.

The fuel pump delivers a constant supply of 
fuel through a cartridge filter to the throttlo 
body, at a slightly higher pressure than 
required - the fuel pressure regulator (integral 
with the throttle body) maintains a constant 
fuel pressure at tho fuol injector, and returns 
excess fuel to the tank via the return line. This 
constant flow system also helps to reduce fuel 
temperature and prevents vaporisation.

Tho fuel injector is opened and closed by 
an Electronic Control Unit (ECU), which 
calculates the injection timing and duration

1.1 Bosch Mono-Motronic engine management system component locations

1 Charcoal filter solenoid 
valve

2 Knock sensor - engine 
codes ADX and AEA only

3 Infection unit/throttle body
4 Inlet air temperature 

vacuum switch
5 ECU
6 Throttle valve positioning 

modulo and idle switch

7 Inlet air temperature 
sensor connector

8 Fuel pressure regulator
9 Fuel injector and inlet air 

temperature sensor
10 Throttle valve 

potentiometer
111gnition coil
12 Distributor
13 Lambda sensor connector

14 Mam wrnng harness 
connector

15 Coolant temperaturo 
sender

16 Earth connection
17 Sparkplug
18 A ir cleaner and air inlet 

trunking
19 Charcoal canister

according to engine speed, throttle pos . 
and rate of opening, inlet air tempera: - » 
coolant temperature, road speed and e x '; - *  
gas oxygen content information, rece'wc 
from sensors mounted on the engine.

Inlet air is drawn into the engine throug" 
air cleanor. which contains a renewable pao* 
filter elemenl. The inlet air temperate* s 
regulated by a vacuum-operated 
mounted In the air cleaner inlet trunk-.j 
which blends air at ambient temperature 
hot air, drawn from over the exhaust manage 
Vacuum supply to the valve is regulated by t 
temperature switch mounted in the m  
cleaner.

The temperature of the air entering r »  
throttlo body Is measured by a sensor 
mounted directly above the injector. 
information is used by the ECU to fine-:^-*  
the fuelling requirements for differs* 
operating temperatures.

Idle speed control is achieved partly by ar 
electronic throttle positioning m od-*, 
mounted on the side of tho throttle body are 
partly by the ignition system, which gives frm 
control of the idle speed by altering r *  
ignition timing. As a result, manual ad juster- 
of the engine idle speed is not necessar, »  
possible.

To improve cold starting and idling (and "jb  
economy), an electric heating elemen: a 
mounted on tho underside of the i- * *  
manifold; this prevents fuel va po<r
condensation when the engine is cold. P o*»  
is supplied to the heater by a relay, which 4 m 
turn controlled by the ECU. The heater •  
sometimes known as the 'hedgehog', due »  
its appearance.

The exhaust gas oxygen content •  
constantly monitored by the ECU via 
Lambda sensor, which is mounted in 
exhaust pipe. The ECU then uses xrm 
information to modify the injection timing are 
duration to maintain the optimum air/fuel rate
- a result of this is that manual adjustmer: r  
the idle exhaust CO content is not necessary. 
All models are fitted with a catalytic convert
- see Chapter 40 for details.

In addition, the ECU controls the operato- 
of the activated charcoal filter evapora: -1*  
loss system - refer to Chapter 40 for fu r r ^  
details.

It should be noted that fault diagnosis of 
Bosch Mono-Motronic system is oo*j 
possible with dedicated electronic tee 
equipment. Problems with the system i  
operation should therefore be referred : :  i 
VW dealer for assessment. Once tho fault r-*s 
been identified, tho removat/refitt 
sequences detailed in the following Sectors 
will then allow the appropriate component.* 
to be renewed as required.

Precautions

A
 W arning: P etro l is extrem e/ 

flammable - great care must 11 
taken when working on any p*~ 
o f the fue l system.
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2.1a Release the air filter cover clips . . . 2.2a Removo the air cleaner housing 
securing nuts around the top of the throttle 

body (arrowed). . .

Do no t smoko, o r a llow  any naked flames 
.v uncovored lig h t bulbs near tho w ork 
x'oa. N ote th a t gas pow ered dom estic 
ico liances  w ith  p ilo t flam es, such as 
**a te rs  bo ile rs and tum ble-dryers, also 
sresent a fire  hazard • bear th is in  m ind If 
■ c j  are w orking  in  an area w here such 
tcp iiances are present. A lw ays keep a 
s  table fire  extinguisher close to the work 
*-»3, and fam ilia rise  yo u rse lf w ith  its  
zceratlon boforo s ta rtin g  w ork. Wear eye 
protection when w orking on fue l systems, 
t r d  wash o ff any fu e l s p ilt on bare skin  
.—■vodiately w ith  soap and w ater. Note 
z-3 i fu e l vapour Is ju s t as dangerous as 
k - jid  fuo l - possibly more so; a vessel that 
-.as been em ptied  o f liq u id  fu e l w ill s till 
zcntain vapour, and can be p o te n tia lly  
ciptos/ve.

Vfany o f the operations described in th is 
Z "3pter involve the disconnection o f fue l 
»res, which may cause an am ount o f fue l 
iCrilage. Before com m encing work, re fe r to 
Sae above W arning and the in form ation in 
l i 'e t y  firs t! a t the beg inn ing  o f th is  

tual.
Residual fu e l pressure always rem ain in 

■« fue l system , long a fte r the engine has 
sw itched o ff. This pressuro m ust bo 

re eved In a co n tro lle d  m anner before 
work can commence on any com ponent in 
t '- i  fu e l system  - re fe r to  S ection 9 fo r 
m a ils .

When w orking  w ith  fu e l system

com ponents, pay p a rtic u la r a tte n tio n  to  
cleanliness - d irt entering the fu o l system 
m ay cause blockagos, w hich w ill load  to 
poor running.

In the in te res ts  o f personal sa fe ty and 
equipm ent p ro tec tion , m any o f the 
procedures in th is Chapter suggest tha t the 
negative lead be rem oved from  the battery 
term ina l. This firs tly  e lim inates the 
possib ility o f accidental short-c ircu its being 
caused as tho vehicle is  be ing w orked 
upon, and secondly prevents dam age to 
e lectron ic  com ponents (eg sensors, 
actua tors, ECUs) w hich are p a rticu la rly  
sensitive  to  the pow er surges caused by 
disconnection o r reconnection o f the w iring 
harness w hilst they are s till live.

It shou ld  be noted, how ever, th a t tho 
engine m anagement systems described in 
th is  C hapter (and C hapter SB) have a 
learning capability, tha t allows the system 
to  adapt to  the eng ine ’s runn ing  
cha racte ris tics  as it  wears w ith  use. This 
leam t inform ation is lost when the battery 
is  disconnected, and the system  w ill then 
take a short period o f tim e to  re-loam  tho 
ong ine ’s ch a racte ris tics  - th is  m ay bo 
m anifested  (tem porarily) as rough Id ling , 
roducod th ro ttlo  rosponso and possib ly a 
s lig h t incroase in  fu e l consum ption, u n til 
the  system  re-adapts. The re -adapta tion  
tim e w ill depend on how often the vehicle 
is  used and tho d riv in g  cond itions 
encountered.

Air cleaner and inlet 
system components - 
removal and refitting I

Removal
1 Release the over-centre wiro clips around 
the air cleaner top cover, and lift off the top 
cover. Where applicable, unclip the vacuum 
hose from the cover (see illustrations).
2 Lift out the air cleaner element, then 
unscrew and remove the three central nuts 
and three Allen bolts which secure the air 
cleaner housing to the throttle body (see 
illustrations).
3 Lift out the insulated earth strap leading to 
the ignition coil, which is hooked into a d ip  on 
the right-hand side of the air cleaner housing 
(see illustration).
4 Slacken the retaining screw and disconnect 
the air ducting from the air cleaner housing 
(see illustration)
5 Unclip the vacuum hose from the front 
underside of the housing, and the charcoal 
canister hose from the rear of the housing 
(sec illustrations).
6 Lift the housing away from the throttle body 
slightly, then disconnect the vacuum pipes 
underneath leading to the throttle body and 
the air inlet temperature control valve housing 
(see illustration). Label the pipes if necessary 
for accurate refitting.

2.1b . . .  then lift o ff tho cover and unclip 
the vacuum hose (arrowed)

2.2b . . .  and the Allen bolts around the 2.3 Unhook the ignition coil earth strap 2.4 Slacken the cross-head screw and
outsldo of tho housing (arrowed) from the side of the air cleaner housing detach the inlet duct from the housing
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2.5a Unclip the vacuum hose (arrowed) from the fro n t. . .

7 Pull off the crankcase breather pipe from 
the base of the housing (see illustration).
8 The air cleaner housing can now be 
removed from tho engine compartment (soe 
illustration).
9 The removal of the rest of the air inlet 
trunking is fairly self-evident. The trunking is 
secured to the air inlet temperature valve 
housing by a single screw at each end, and 
the valve housing itself is mounted to the inner 
wing by a single bolt. The air inlet trumpet is 
attached to the inner wing by a further bolt; 
once removed, it can then be pulled from the 
aperture in the inner wing. The duct to the

exhaust manifold warm-air collector plate is 
simply pulled off the pipe stubs (see 
illustrations).

Refitting
10 Refit the air cleaner and air inlet system 
components by following the removal 
procedure in reverse. Make sure that the 
vacuum connections to the throttle body and 
air inlet temperature valve housing are 
correctly and securely made. The air cleaner 
housing must be correctly mounted on the 
throttle body, to ensure there is no air 
leakage.

3 Inlet air temperature 
vacuum switch -
removal and refitting ^

Removal
1 Romove the air cleaner housing ■  
described in Section 2.
2 Using a small ftat-bladed screwdriver, prm  
off the retaining plate from below the v a a ir -  
switch. The plate will probably be quite st*. 
but work carefully, to avoid damaging the oc» 
stubs.

2.6 Lift up the housing, and disconnect tho 
vacuum pipes from the base of tho air 

temperature vacuum switch
2.7 Pull off the crankcase breather hose 

from the base of the housing

2.5b . . .  and the charcoal canister hose (arrowed) from the rear *  
the housing

2.9a Removing the screw securing the 
duct to  tho air temperature control valve 

housing
2.9b Air temperaturo control valve housing 

mounting bolt on inner wing

2.8 Withdraw the air cleaner housing fror­
tho engine compartmont

2.9c Pulling o ff the warm-air duct from th* 
temperature control valve housing



o.i2 Weekly checks
Brake fluid level

Warning:
•  Brake flu id  can harm  your 
eyes and damage pa in ted  
surfaces, so use extrem o 
caution when handling and 
pouring i t
•  Do n o t use flu id  th a t has 
been stand ing  open fo r some 
tim e, as It absorbs m oisture 
from  the air, which can cause a 
dangerous loss o f braking 
effectiveness.

Safety First!
•  If the reservoir requires repeated topping- 
up this is an indication of a fluid leak 
somewhero in the system, which should be 
investigated immediately.

•  If a leak is suspected, tho car should not be 
driven until the braking system has been 
checked. Never tako any risks where brakes 
aro concerned.

I The brake fluid reservoir is locatcd on the 
right-hand side of the engine 
compartment, next to the suspension 

strut top mounting.

2 The MAX and MIN marks are indicated on 
the front of the reservoir. The fluid level 
must be kept betwoen the marks at all 

times. If topping-up is necessary, first wipe 
clean the area around the filler cap to prevent 
dirt entering the hydraulic system.

• Make sure tha t your car is 
on level ground.
• The flu id  leve l in  tho 
reservoir w ill drop sligh tly  as

the brake pads wear down, bu t the flu id  
leve l m ust never be a llow ed to  drop 
below the “M IN " mark.

HAYNES

3 Unscrew tho reservoir cap and carefully lift 
it out of position, talong care not to damage 
the level switch float. Place tho cap and 

float on a piece of clean rag. Inspect the 
reservoir if the fluid is dirty, the hydraulic system 
should be draried and refilled (see Chapter 1).

Screen washer fluid level*
‘On m odels w ith  a head ligh t w asher 
system , the screon wash Is also used to  
clean tho hoad ligh ts. The underbonnet 
reservoir also serves the ta ilgate washer.

Screenwash additives not only keep the 
winscreen dean dunng foul weather, they also 
prevent the washer systom freezing in cold 
weather - which is when you aro likely to need it 
most. Don’t top up using plain water as the

screenwash will become too diluted, and will 
freeze during cold weather. On no account use 
coolant antifreeze in  the washer system  - 
this could discolour o r damage paintwork.

4 Carefully add fluid, taking care not to spill 
it onto the surrounding components. Use 
only the specified fluid; mixing different 

types can cause damage to the system. After 
topping-up to the correct level, securely refit 
tho cap and wipe off any spilt fluid.

I The screen washer fluid reservoir is O  The screen washer level can be seen O  When topping-up the reservoir, add a
located in the left-hand rear comer of the ^  through the reservoir body. If topping-up O  screenwash additive in the quantities
engine compartment, behind the battery. is necessary, open the cap. recommended on the additive bottle.
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2.9d Air cleaner housing and inlet system components

1 A ir cleaner housing
2 Mounting nut/boil
3 Inlet air temperature 

vacuum switch
4 Seal

5 Retaining plate
6 Warm-air inlet duct
7 A ir inlet temperature 

control valve housing
8 Vacuum hose
9 A ir inlet trunking

10 To throttle body 
connection

11 Grommet
12 Non-retum valve for 

crankcase breather 
pipe

3 =«move the vacuum switch from the air 
m arer housing, and recover the seal.

s*fitting
« Refit the vacuum switch by following the 
«r~-:val procedure in reverse. If the seal is 
anaged or deteriorated, fit a new one when 
■assembling. Press the retaining plate firmly 
n z  position over the pipe stubs.

-emoval
t =emove the air cleaner housing as 
aescnbed in Section 2.
2 At the throttle body, disconnect the 
jec^erator cable inner from tho throttle valve 
*xxj'.o plate by pulling on the cable Inner and 
aaaching the cable end fitting.
3 Remove the adjustment d ip  and extract the 
u :  •? outer from the mounting brackot (see 
lustration).
*  =*fer to Chapter 11 and remove the facia 
*—  panels from underneath the steering 
column.
S Working under the facia, depress tho accel­
erator pedal slightly, then undip the accelerator 
zsoe end from the pedal extension lever.
: the point where the cable passes
trough the bulkhead, unscrew tho cap from 
T *  two-piece grommet so that the cable can 
snove freely.
*  Release the cable from its clips and guide it 
: through the bulkhead grommet.

Refitting
8 Refit the accelerator cable by following the 
-»-K>val procedure in reverse.

Adjustment
i  At the throttle body, fix the position of the 
uo le  outer in its mounting bracket by 
rserting the metal clip in one of tho locating
- sts (soo illustration), such that when the 
accelerator is depressed fully, tho throttle 
.a ve is just held wide open to its end stop.

5 Bosch Mono-Motronic 
system components -
removal and refitting ^

vote: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Throttle body 
Removal
1 Refer to Section 2 and remove the air 
reaner housing.
2 Refer to Section 9 and deprossurise the fuel 
system, then disconnect the battery negative 
«3d and position it away from the terminal. 
Sote: If tho vehicle has a security-coded

radio, check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your VW dealer if  in doubt.
3 Disconnect the fuel supply and return 
hoses from the ports on the side of the throttlo

4.3 Removing tho accolorator cable from 
the mounting bracket

body. Note the arrows that denote the 
direction of fuel flow, and mark the hoses 
accordingly (seo Illustrations). The fuel 
supply hose is colour-coded white, and the 
return hose has blue markings.

4.9 Adjust tho accelerator cable by 
inserting the metal clip into one of the 

slots in the cable outer



4A*6 Fuel system - single-point petrol injection

5.3a Throttle body fuel supply 
connection. . .

5.6 Throttlo body through-bolts (A), fuel 
pressure regulator screws (B) and injector 

socuring screw (C)

5.4 Disconnecting the fuel injector w im ? 
plug

4 Unplug the wiring harness from the th-r-*» j 
body at the connectors, labelling them to i 
correct refitting later (see illustration).
5 Refer to Section 4 and disconnect t 
accelerator cable from the throttle body.
6 Loosen and remove the four through-M 
which secure the throttle body to the 
manifold (see illustration). Lift the throttle: 
away from the inlet manifold, recovering 1 
gaskot (where applicable). Unless t 
required, it is not recommended that the t 
and lower halves of the throttle bod) 
separated - these are held together by two i 
through-bolts. If the two halves are split, a i 
gasket must be used on reassembly.
Refitting
7 Refitting is a reversal of removal: renew i 
gaskets where appropriate. Tighten 
through-bolts securely. On completion, i 
and if necessary adjust the accelerator cao

Fuel injector
Removal
8 Refer to Section 2 and remove : r T 
cleaner housing.
9 Refer to Section 9 and depressurise the * 
system, then disconnect tho battery i 
lead and position it away from the tecm M - 
refer to the note in paragraph 2.
10 Unplug the wiring harness from 
injector at the connectors), labelling ther- 1 
aid correct refitting later.
11 Remove the screw and lift off the injec 
retaining cap/inlet air temperature 
housing (see illustration). Recover the
12 Release the securing washer, then t t  I 
injector out of the throttlo body, reco.«r» *  
the O-ring seals (see illustration).
13 Check the injector electrical re s is ts ** 
using a multimeter and compare the 
with the Specifications.
Refitting
14 Refit the injector by following the re— 
procedure in reverso. renewing all C -*H  
seals and gaskets. Apply a suitable s e a i"  *  
the screw threads, then insert and tighter tb  
retaining screw to the specified torque.

In let a ir tem perature sensor
15 The Inlet air temperature sensor a w 
integral part of the injector retaining ue.

5.12 Upper half of throttle 
body, showing injector fitting 

details

5.3b . . .  and fuel return connection

5.11 Removing the injector securing 
screw

1 Throttle body upper
section

2 Fuel pressure
regulator

3 O-ring
4 Securing washer
5 Gasket
6 Injectorlair inlet

temperature sensor
securing screw

7 Air inlet temperature
sensor

8 Fuel injector
9 Fuel supply

connection
10 Upper-to lower

section gasket
11 Fuel return connection
12 Seal
13 Fuel hose connection 

stub

8

9

10
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■̂“-oval is as described In the previous sub- 
Section.

A m / pressure regulator 
=<»moval
i f  the operation of the fuel pressure 
-*<5-  ator is in question, dismantle tho unit as 
awenbed below, then check the cleanliness 
*-e integrity of the internal components, 
•c te : The fuel pressure regulator components 
n  natched to the upper part o f the throttle 
aocy during manufacture. If the pressure 
*-r. ator is defective. VW state that the upper 
- j  -f o f the throttle  body m ust be renewed 
zz—piete. Consult your parts supplier for the 

advice.
* Remove the air cleaner housing, with 

■mnr«nce to Section 2.
13 Refer to Section 9 and depressurise the 
feel system, then disconnect the battery 
-^a tiv e  lead and position it away from the 
* r -  nal - refer to the note in paragraph 2.
* i  With reference to the relevant sub- 
Secson, remove the screw and lift off the inlet 
m  temperature sensor/injector cap.
SO Slacken and withdraw the three Torx 
aee&ning screws and lift off the fuel pressure 
•^u ia tor retaining frame, 
t f  Lift out the upper cover, spring and 
rembrano.
Z2 Clean all the components thoroughly, 

inspect the membrane for cracks or
X«$.
be fitting
22 Reassemble the pressure regulator by 
■oiowing the removal procedure in reverse.

Throttle valve positioning 
module
=emoval
2* Disconnect the battery negative lead and 
jcsition it away from the terminal - rotor to 
paragraph 2. Remove the air cleaner housing.
•  tn reference to Section 2.
25 Refer to Section 4 and disconnect the 
jeee'erator cablo from the throttlo body.
26 Unplug the connector from the side of the 
tro ttle  valve positioning module.
"  Remove the retaining screws (see 
lustration) and lift the module, together with 
ne  accelerator cablo outer mounting bracket, 
i «ay from the throttle body.
R efitting
28 Refitting is a reversal of removal. Note 
T a t if a new module has been fittod. the 
adjustment ot the idle switch will need to be 
rrecked • refer to a VW dealer for advice as 
•r s operation requires access to dedicated 
*est equipment.

Throttle valve potentiom eter
29 Refer to the relevant sub-Section and 
-emove the throttle body. The throttle valve 
cctentiometer is an Integral part of the lower 
section of the throttle body, and cannot be 
-enewed separately.

Idle switch
30 Refer to the relevant sub-Section and 
remove the throttle valve positioning module. 
The idle switch is an integral part of the 
module, and cannot be renewed separately.
31 Where a new throttle valvo positioning 
module has been fitted, the adjustment of the 
idle switch will need to be checked - refer to a 
VW dealer for advice as this operation 
requires access to dedicated test equipment.

Lambda sensor
Removal
32 The lambda sensor is threaded into the 
exhaust pipe, ahead of the catalytic converter 
(see illustration). Refer to Chapter 40 for 
details.
33 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
note in paragraph 2. Unplug the wiring 
harness from the lambda sensor at the 
connector, which is located in a bracket 
mounted on the transmission.
34 Note: As a flying load remains connected 
to the sensor after it has been disconnected, if 
the correct-size spanner is not available, a 
slotted socket w ill be required to remove the 
sensor. Working under the vehicle, slacken 
and withdraw the sensor, taking care to avoid 
damaging the sensor probe as it is removed. 
Refitting
35 Apply a little anti-seize grease to the 
sensor threads only - keep the probe tip dean.
36 Refit the sensor to its housing, tightening 
it to the correct torque. Restore the harness 
connection. Noto that the type of lambda

5.32 Lambda sensor - seen from below

sensor fitted depends on vohide specification
- the sensor may not be interchangeable with 
one obtained from another model.

Coolant temperature sensor
37 Refer to Chapter 3, Section 6.

In let manifold heater
38 Refer to Section 11.

Road speed sensor
39 The road speed sensor is mounted on the 
transmission - refer to Chapter 7A.

Electronic control unit (ECU)
40 The ECU is located centrally behind the 
engine compartment bulkhead, under one of 
the windscreen cowl panels. To remove the 
cowl panels, refer to Chapter 12. Section 13. 
The unit is coded, and should not be removed 
without consulting a VW dealer, otherwise it 
may not function correctly when tho multi­
plug is reconnected.

6 Fuel filte r -
renewal

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Refer to Chapter 1A. Section 28.

7 Fuel pump and gauge 
sender unit -
removal and refitting

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

A
 W arning: A void  d ire c t skin 

con tact w ith  fu e l - w ear 
p ro te c tive  c lo th in g  and gloves 
when hand ling  fu e l system  

components. Ensure tha t the work area Is 
w e ll-ven tila ted  to  prevent the bu ild -up  o f 
fue l vapour.

General information
1 The fuel pump and gauge sender unit are 
combined in one assembly, which is mounted 
on the top of tho fuel tank. Access is via a 
hatch provided in the load space floor. The 
unit protrudes into the fuel tank, and its 
removal involves exposing tho contents of the 
tank to the atmosphere.

Removal
2 Depressurise the fuel system (Section 9).
3 Ensure that the vehicle is parked on a level 
surface, then disconnect the battery negative 
lead and position it away from the terminal.
4 Fold (he rear seat forwards, and remove the 
trim from the load space floor.
5 Slacken and withdraw the access hatch 
screws, and lift the hatch away from the 
floorpan.

5.27 Throttlo valve positioning module 
securing screws
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7.6 Fuel pump/fuel gauge sender unit 
location - note alignment mark and arrow

1 Wiring connector
2 Fuel supply hose to engine (colour- 

coded black)
3 Fuel return hose (colour-coded blue)

6 Unplug the wiring harness connector from 
the pump/sender unit (see Illustration).
7 Pad the area around the supply and return 
fuel hoses with rags to absorb any spilt fuel, 
then slacken the hose clips and remove them 
from the ports at the sender unit. Observe the 
supply and return arrows markings on the 
ports - label the fuel hoses accordingly to 
ensure correct refitting later.
8 Unscrew the plastic securing ring and lift it 
out. Use a pair of water pump pliers to grip 
and rotate the plastic securing ring. Recover 
the flango and seal.
9 Turn tho pump/sender unit to the loft to 
release it from its bayonet fitting and lift it out. 
holding it above the level of the fuel in the tank 
until the excess fuel has drained out.
10 Remove the pump/sender unit from the 
vehiclo and lay it on an absorbent card or rag. 
Inspect the float at the end of the sender unit 
swinging arm for punctures and fuel ingress - 
renew tho unit if it appears damaged.
11 The fuel pick-up Incorporated In tho 
assembly is spring-loaded to ensure that it

8.4 Fuel pump/sortdor unit pipes and 
wiring to be disconnected for fuel tank 

removal
1 Fuel return hose
2 Wiring connector
3 Fuel supply hose to tank
4 Breather pipe

always draws fuel from tho lowest part of the 
tank. Check that the pick-up is free to move 
under spring tension with rospect to the 
sender unit body.
12 Inspect the rubber seal from the fuel tank 
aperture for signs of fatigue - renew it if 
necessary.
13 Inspect the sender unit wiper and track; 
clean off any dirt and debris that may have 
accumulated, and look for breaks in the track.

Refitting
14 Refit tho sender unit by following tho 
removal procedure in reverse, noting the 
following points:
a) Take care not to bond the float arm as the 

unit is refitted.
b) When correctly installed, the 

pump/sender unit float arm must point 
towards the fuel Mer pipe.

c) Smear the tank aperture rubber seal with 
clean fuel before fitting it in position.

d) The arrow markings on the sender unit 
body and the fuel tank must be aligned.

e) Reconnect the fuel hoses to the correct 
ports - observe the direction-of-flow 
arrow markings.

8 Fuel tank -
removal and refitting

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Removal
1 Before the tank can bo removed, it must be 
drained of as much fuel as possible. As no 
drain plug is provided, it is preferable to carry 
out this operation with the tank almost empty.
2 Disconnect the battery negative lead and 
position It away from the terminal. Noto: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt. Using a hand pump or 
syphon, remove any remaining fuel from the 
bottom of the tank.
3 Gain access to the top of the fuel 
pump/sender unit as described in Section 7, 
and disconnect the wiring harness from the 
top of the pump sender unit at the multiway 
connector.
4 Disconnect the fuel return hose (colour- 
coded blue) from the pump/sender unit, along 
with the fuel supply and breather pipes (see 
illustration). Label the pipes to ensure 
accurate refitting.
5 Loosen the right-hand rear wheel bolts, 
then jack up the rear of the car and remove 
the right-hand rear wheel.
6 Position a trolley jack under the centre of 
the tank. Insert a block of wood between the 
jack head and the tank to prevent damage to 
the tank surface. Raise the jack until it just 
takes the weight of the tank.

7 Loosen and remove the two retaimrv; ' a . 
then detach the tank support bracket fror- m  
body (see Illustration). Note that this 
doubles as an exhaust support - be rear 
support the exhaust system as the n^-.i i 
removed. If wished, the remaining twe i  
can also be removed, and the t r»-< 
removed completely.
8 Unhook all the rear exhaust mountings 
the body, then lower the exhaust s ,s  
sufficiently to allow the fuel tank to 
lowered. Do not allow the exhaust to 
down unsupported - tie it loosely to the oc^r 
with wire, or position suitable s u p c o *  
underneath It. to just take its weight.
9 Working inside the rear right-hand 
arch, slacken and withdraw the screws 
secure the tank filler neck inside of the 
arch. Open tho fuel filler flap and pea* 
rubber sealing flango away from the bo
10 Loosen and remove the retaining bo~r 
the front odge and around the tank, k< 
one hand on the tank to steady it as c m 
released from its mountings.
11 Lower the jack and tank away from 
undorside of the vehicle; detach the 
pipes and the outlet pipe from tho fuel fiter 
tho tank is lowered. Disconnect the charcatf 
canister vent pipe from the port on the Si 
neck as it is exposed. Locate the ea rM  
strap and disconnect it from tho terming 
the filler neck.
12 If the tank is contaminated with sedirr^r; 
water, remove the fuel pump/sender unit v 
Section 7) and swill the tank out with clear, fa 
The tank is injection-moulded from a synr«!*c 
material, and if damaged, it should be rene-^ac 
However, in certain cases it may be poss.E»e« 
have small leaks or minor damage repafic. 
Seek the advico of a suitable specialist 
attempting to repair the fuel tank.

Refitting
13 Refitting is the reverse of the re r r ;.»  
procedure, noting the following points;
a) When lifting the tank back into position, 

make sure tlie mounting rubbers are 
correctly positioned, and take care to 
ensure none of the hoses get trapped 
between the tank and vehicle body.

b) Ensure that all pipes and hoses are 
correctly routed, aro not kinked, and are
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securely held in position with their 
retaining clips.

: Reconnect the earth strap to its terminal 
on the filler neck.

3) Tighten the tank retaining bolts to the 
specified torque.

11 On completion, refill the tank with fuel, and 
exhaustively check for signs o f leakage 
prior to taking the vehide out on the road.

5 Fuel injection system -
depressurisation

mete: Observe the precautions In Section 1 
working on any component in the fuel 

wwem.

A
 W arning: The fo llow ing

procedure w ill m erely relieve the 
pressure In the  fu e l system  - 
rem em ber th a t fu e l w ill s till be 

n t in  the system  com ponents and 
p recau tions accord ing ly before 
necting any o f them.

The fuel system referred to in this Section is 
as the tank-mounted fuel pump, tho 

filter. tho fuol injector, the throttle body- 
-:ed fuel pressure regulator, and tho metal 

p c *s  and flexible hosos of the fuel lines 
ar-*een these components. All these contain 
feel, which will be under pressure while tho 
•rc-rte is running and/or while the ignition is 
■■•tched on. The pressure will remain for 
i.; -'? time after the ignition has been switched 
3#. and must be relieved before any of these 
sy-oonents are disturbed for servicing wort*.

y, the engine should be allowod to cool 
=mpi©toty before work commences.
2 erring to Chapter 12, locate and remove 
r e  .̂iei pump relay. Alternatively, identify and 
••-eve  the fuel pump fuse from the fusebox.
3 With the fuel pump disabled, crank the 
trg re  for about ten seconds. The engine may 
V» and run to r a while, but let it continue 
■tmng until it stops. The fuel injector should

opened enough times during cranking to 
cens derably reduce the lino fuel pressure, 
tr c  reduce the risk of fuel spraying out when 
t  \<e) line is disturbed.
« disconnect the battery negative terminal, 
note: If the vehicle has a security-coded 
•Kfc. check that you have a copy o f the code 
- , - ’6er before disconnecting the battery.

to your VW dealer if  in doubt.
5 -  ace a suitable container beneath the 
-r*van t connection/union to be 
^connected, and have a large rag ready to 

up any escaping fuel not being caught 
r- the container.
i  SJowty loosen the connection or union nut 
is  applicable) to avoid a sudden release of 
: '« $ u re . and position tho rag around the 
e re c t io n  to catch any fuel spray which may 
:■? expelled. Once the pressure has been 
-veased. disconnect the fuol line. Insert plugs 
c -sifiimise fuel loss and prevent the entry of 
: r. into the fuel system.

10 Inlet manifold - 3^
removal and refitting

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Removal
1 Disconnect the battery negative load and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
2 Refer to Chapter 1A and drain the coolant 
from tho engine.
3 With reference to Section 5. romovo the 
throttle body from the inlet manifold. Recover 
and discard the gasket, where applicable.
4 Slacken the clips and remove the coolant 
hoses from the inlet manifold.

5 Refer to Chapter 9 and disconnect 
brako servo vacuum hose from the port or 
inlet manifold.
6 Disconnect the wiring for the inlet man 
heater at the connector.
7 To allow the manifold to be withdrawn 
cable/hose guido must be removed. Th 
secured to the inlet manifold by two spre. 
pins, and by one of the air cleaner hou 
peg bolts. The spreader pins mayjusipuD 
or it may be necessary to thread a s 
tapping screw into the pin to gain grei 
purchase. If the pins are damaged 
removal, obtain new ones for re fitting .' 
peg bolt may be unscrewed using a paii 
self-locking pliers. Lift the cable/hose gu 
out of position.
8 Progressively slacken and remove the ii 
manifold retaining nuts and bolts, then loo-, 
the manifold from the cylinder head (t 
illustration). Note that the retaining botts 
of different lengths - to make refitting oas 
note tho location of each bolt as it is remov

10.8 Inlet manifold and related fuel system components
i A ir cleaner housing 10 Fuel infection ECU 21 Lambda sensor wiring
2 Housing securing nuts 11 ECU mounting bracket connector

and Allen bolts 12 Inlet air duct 22 Inlet manifold gasket
3 A ir temperature vacuum 13 Warm-air inlet 23 Inlet manifold securing

switch 14 Spreader pins bolts
4 Retaining d ip 15 A ir temperature control 24 Inlet manifold
5 Thermostat housing valve 25 Vacuum connection to
6 O-ring 16 Peg bolt brake servo
7 Coolant temperature 17 Fuel supply hose 26 Coolant hose to

sender 18 Fuel return hose thermostat housing
8 Connector 19 Lambda sensor 27 Throttle body
9 ECU multi-plug 20 Cable guide
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9 Make a final check to ensure that nothing 
remains connected to the manifold, then 
manoeuvre it out of the engine bay and 
recover the gaskot. If required, the throttle 
body mounting flange can be removod by 
unscrewing the retaining nuts and lifting it 
from the inlet manifold.

Refitting
10 Refitting is the reverse of the removal 
procedure, noting the following points:
a) Ensure that the manifold and cylinder 

head mating surfaces are clean and dry. 
Install the manifold with a new gasket, 
and tighten its retaining nuts and bolts to 
the specified torque setting.

b) Install the cable/hose guide using new 
spreader pins if  necessary. Ensure that 
the fuel hoses are not kinked o r pinched.

c) Ensure that all relevant hoses are 
reconnected to their original positions and 
are securely held (where necessary) by 
their retaining clips.

d) Refit the throttle body as descnbed in 
SectionS.

e) On completion, refill the cooling system 
as descnbed in Chapter I A.

11 Inlet manifold heater - ^
testing, removal and refitting

Testing
1 If the heater is suspected of having failed, 
first check for a supply to the heater element - 
refer to  the wiring diagrams at the end of 
Chapter 12, and check that the wiring is not 
damaged, and that tho fuse has not blown. 
Disconnect the wiring plug for the heater 
element, and using a suitable multi-meter, 
check tho resistance between the plug and a 
good earth. Compare the result with the 
specified value.
2 ft is not advisable to check for operation by 
feeling under the element - if the heater is 
working normally, it will quickly get extremely 
hot.

Removal
3 Tho inlet manifold heater is secured to the 
underside of the inlet manifold by three 
screws (see illustration). With the air cleaner 
housing and air inlet trunking removed as 
descnbed in Section 2. it should be possible 
to access these screws to allow tho heater to 
be removed, but it may be necessary to 
remove the inlet manifold as described in 
Section 10.
4 Disconnect the wiring plug for the heater 
element, and remove the heater from the 
engine compartment.

Refitting
5 Refitting is a reversal of removal, tightening 
the retaining screws to the specified torque.

12 Fuel injection system - ;jK
testing and adjustment ^

1 If a fault appears in the fuel injection system, 
first ensure that all the system wiring 
connectors aro securely connected and free of 
corrosion. Then ensure that the fault is not due 
to poor maintenance: ie. check that the air 
cleaner fitter element is dean, tho spark plugs 
are in good condition and correctly gapped, the 
cylinder compression pressures are correct, the 
ignition timing is correct and the engine 
breather hoses are clear and undamaged, 
referring to Chapters 1A. 2A. 4D (Section 3) and 
Chapter 58 for further information.
2 If these checks fail to reveal the cause of 
the problem, the vehicle should be taken to a 
suitably-equipped VW dealer for tosting. A 
diagnostic connector is incorporated in the 
engine management system wiring harness, 
into which a dedicated electronic test 
equipment can be plugged. The test 
equipment is capable of 'interrogating' the 
engine management system ECU 
dectronically and accessing its internal fault 
log. In this manner, faults can be pinpointed 
quickly and simply, even if their occurrence is 
intermittent. Testing all the system 
components individually in an attempt to 
locate the fault by elimination is a time- 
consuming operation that is unlikely to be 
fruitful (particularly if the fault occurs 
dynamically) and carries high risk of damage 
to the ECU's internal components.

3 Experienced home mechanics equip p m  
with an accurate tachometer and a care'Jy- 
calibrated exhaust gas analyser may be as«i 
to check the exhaust gas CO content anc rw  
engine idle speed: if these are found to be 
of specification, then the vehicle must 
taken to a suitably-equipped VW dealer *ar  
assessment. Neither the air/fuel 
(exhaust gas CO content) nor the engine dw  
speed are manually adjustable: incorrect *.ear 
results indicate a fault within the fuol injec'.cr: 
system.

13 Unleaded petrol -
general information and usage

Note: The Information given In this Chapte- m 
correct at the time o f writing, and applies cm  
to petrols currently available in the UK. Crxc* 
with a VW dealer, as more up-to-oa *  
inform ation may be available. If travel' 
abroad consult one o f the moterwtfh 
organisations (or a similar authority) for adsc* 
on the petrols available and their suitability 
your vehicle.
1 The fuel recommended by VW is given *» 
the Specifications of this Chapter.
2 RON and MON are different tes'. * : 
standards: RON stands for Research Oc'a*< 
Number (also written as RM), while MC** 
stands for Motor Octane Number (also wntt«r 
as MM).

11.3 Inlet manifold hoater and 
related components

Bolt
Bracket
Throttle body
intermediate flange
Inlet manifold
O-ring
Gasket
Inlet manifold heater 
Connector

1
2
3

4
5
6
7
8
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Degrees of difficulty
Easy, suitable for 
-ovicewrth little 
experience I

Fairly easy, suitable &> 
for beginner with 
some experience ^

Fairly difficult,
suitable for competent 4^ 
DIYmechanic ^

Difficult, suitable for ^  
experienced DIY ^  
mechanic ^

Very difficult, ^
suitable for expert DIY <  
or professional ^

Specifications
S y s te m  ty p e *
£--gme codes AER, ALL. AEX, AKV. ANX and A P Q ................................ Bosch Motronic 9.0
E-gine code AEE ....................................................................................... Magneti-Marelli 1AV

=uel s y s te m  d a ta
: .el pump ty p e ...........................................................................................  Electric, immersed in fuel tank
r .^ l pump delivery rate ............................................................................  1100 cm3 /  min (battery voltage of 12.5 V)
=sgulated fuel pressure............................................................................  2.5 bar
E'-gine idle speed (non-adjustable. electronically controlled):

Engine codes AER and A L L .................................................................. 660 to 740 rpm
Engine codes AEX, AKV, ANX and APQ:

Manual transmission models:
Control unit 030 906 027A ...........................................................  600 to 700 rpm
Control unit 030 906 027K ...........................................................  770 to 970 rpm

Automatic transmission m o d e ls .......................................................  750 to 850 rpm
Engine code AEE:

Manual transmission models ...........................................................  830 to 930 rpm
Automatic transmission models:

Control unit 032 906 030A ...........................................................  750 to 850 rpm
Control unit 032 906 030J.............................................................  630 to 730 rpm

c e  CO content (non-adjustable, electronically controlled)...................  0.5 % max
-  ector electrical resistance...................................................................... 14 to 17 ohms

R e c o m m e n d e d  fu e l
Minimum octane rating (all m ode ls).........................................................  95 RON unleaded

T o rq u e  w re n c h  s e t t in g s  Nm ib ff t
ECU mounting bracket n u ts ......................................................................  10 7
cuel rail mounting bolts ............................................................................  10 7
-let manifold to cylinder h e a d .................................................................. 20 15
_3mbda sensor...........................................................................................  55 41
Throttle body earth strap b o lt .................................................................... 10 7
"Refer to Chapter 2A for engine code listings.
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1 General information and 
precautions

General information
The Bosch Motronic and Magneti-Marelli 

1AV systems aro solf-contained engine 
management systoms, which control both the 
fuel injection and ignition (see illustration). 
This Chapter doals with the fuel system 
components only • seo Chapter 58 for details 
of the ignition system.

The fuol injection system comprises a fuol 
tank, an electric fuel pump, a fuel filter, fuel 
supply and return lines, a throttlo body, a fuel 
rail, a fuol pressure regulator, tour electronic 
fuel injectors, and an Electronic Control Unit

(ECU) together with its associated sensors, 
actuators and wiring. The two systems used 
aro essentially very similar - the only 
significant differences lie within the ECUs.

Tho fuel pump delivers a constant supply of 
fuel through a cartridge filter to the fuel rail, at 
a slightly higher pressure than required - the 
fuel pressure regulator maintains a constant 
fuel pressure to the fuel injectors, and returns 
excess fuel to tho tank via the return line. This 
constant flow system also helps to reduce fuel 
temperaturo. and prevents vaporisation.

The fuel injectors are opened and closed by 
an Electronic Control Unit (ECU), which 
calculates the injection timing and duration 
according to engine speed, crankshaft 
position, throttlo position and rate of opening, 
inlet manifold depression, inlet air 
temperature, coolant temperature, road

1.1 Bosch Motronic/Magneti-Marelli 1AV engine management system component locations
1 Lambda sensor connector 6 Throttle body
2 Lambda sensor
3 Charcoal filter solenoid 

valve
4 ECU
5 Inlet manifold pressure 

and inlet air temperature 
sensor

7 Knock sensor
8 Ignition coil
9 Fuel rail
10 Fuel pressure regulator
11 Distributor
12 Main wiring harness 

connector

13 Earth connection
14 Coolant temperature 

sender
15 Air cleaner housing
16 Fuel injector
17 Spark plug
18 OH pressure switch
19 Charcoal canister

speed and exhaust gas oxygen corner* 
information, received from sensors mountec 
on and around the engine.

Inlet air is drawn into the engine through r -  
air cleaner, which contains a renewable paper 
filter element. The inlet air temperature 3 
regulated by a valve mounted in the ar 
cleanor inlet trunking, which blends air 
ambient temperature with hot air, drawn fro~ 
over the exhaust manifold.

The temperaturo of the air entering 
throttle body is measured by a 
mounted on the right-hand side of the 
manifold. This sensor also monitors 
prossure in the inlet manifold. This infi 
Is used by the ECU to fine-tune tho fui 
requirements for different opera' 
conditions.

Idle speed control is achieved partly by 
oloctronic throttle valvo positioning m 
on the rear of the throttle body and partly 
the ignition system, which gives fme contra 
the idle speed by altering the ignition 
As a result, manual adjustment of the 
idle speed is not necessary or possible.

The exhaust gas oxygen content 
constantly monitored by the ECU via :r *  
Lambda sensor, which is mounted in 
exhaust pipo. The ECU then uses f  ■ 
information to modify the injection timing 
duration to maintain the optimum air/fuel
- a result of this is that manual adjustment 
the idle exhaust CO content is not necessjry 
or possible. All models aro fitted witn a 
catalytic converter - seo Chapter 4D.

Where fitted, tho ECU controls :*« 
operation of tho activated charcoal f^ter 
evaporative loss system - refer to Chapter - -  
for further details.

It should be noted that fault diagnosis of 
tho engine management systems describee 
this Chapter is only possible with dedica'.ec 
electronic tost equipment. Problems with the 
systems operation should therefore D* 
referred to a VW dealer for assessment. One* 
the fault has been identified. 
removal/refitting sequences detailed in rr« 
following Sections will then allow f *  
appropriate component(s) to be renewed as 
requirod.

Precautions

A
 W arning: P etro l is extrem es 

flammable - great care m ust be 
taken when working on any pan 
o f the fuel system.

Do not smoko, or allow  any naked flames 
o r uncovered lig h t bulbs near the w ort 
area. Note tha t gas pow ered domestic 
appliances w ith  p ilo t flames, such as 
heaters boilers and tum ble-dryers, a ls: 
present a tire  hazard • bear this in m ind e 
you are w orking in  an area where sue? 
appliances are present. Always keep t  
suitable fire  extinguisher close to the wort 
area, and fam ilia rise yourse lf w ith  its 
operation before starting  work. Wear eye 
protection when working on fue l systems.
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2.2 Top view of air cleaner, showing the
four screws which secure the air cleaner 

housing (arrowed)

tr.d  wash o ff any fu e l s p lit on b a n  skin 
r-m o d ia to ly  w ith  soap and w ator. N oto 
tr.a t fu e l vapour Is ju s t as dangerous as 
bquid fue l - possibly m ore so; a vessel that 
~3s been em ptied  o f liq u id  fu e l w ill s till 
contain vapour, and can be p o te n tia lly  
explosive.

Many o f the operations described in  this 
Chapter involve the disconnection o f fue l 
h r os, w hich may cause an am ount o f fue l 
iCnllage. Before com m encing work, re fe r to 
f ie  above W arning and the in form ation In 
Safety firs t! a t the beg inn ing o f th is 
-manual.

Residual fuo l pressure always rem ains in 
t*5o fue l system, long a fte r the engine has 
M en sw itched o ff. This pressure m ust be 
-tHoved In a co n tro lle d  m anner beforo 
work can commence on any com ponent in 
the fu e l system  - re fe r to  S ection 9 fo r 
details.

When w orking w ith  fu e l system  
com ponents, pay p a rtic u la r a tte n tio n  to  
M anliness - d irt entering the fue l system  
•nay cause blockages, w hich w ill load to 
poor running.

In  the In to rests  o f pe rsona l sa fe ty and 
equipm ent p ro te c tio n , m any o f the 
procedures In  th is  C hapter suggest th a t 
the negative lead be rom oved from  the 
ta tte ry  term inal. This firs tly  elim inates the 
p oss ib ility  o f acc iden ta l sh o rt-c ircu its  
p *ing  caused as the vehicle is  being 
w orked upon, and secondly prevents

2.3 Romoving the air cleaner element (not 
essential, If just the housing Is to  be 

removed)

damage to  e lec tro n ic  com ponents (eg 
sensors, actua to rs, ECUs) w hich a n  
p a rticu la rly  sensitive to  the pow er surges 
caused by disconnection o r nco n n e ctlo n  
o f the w iring  harness w h ils t they a n  s till 
live.

I t  shou ld  be noted, how ever, th a t the 
engine management systems described in  
th is  C hapter (and C hapter 5B) hove a 
learning capability, tha t allow s tho system 
to  adapt to  the eng ine ’s runn ing  
c h a n c te rls tic s  as It wears w ith  uso. This 
learn t Inform ation Is los t when the battery 
Is disconnected, and the system  w ill then 
take a short period  o f tim e to re-learn the 
eng ine ’s c h a n c te ris tic s  - th is  m ay be 
m an ifested  (tem porarily) as rough id ling , 
reduced th ro ttle  nsponse  and possib ly a 
s lig h t Increase In fu e l consum ption, u n til 
tho  system  ro-adapts. The re -adapta tion  
tim e w ill depend on how often the vehicle 
is  used and the d riv in g  cond itions 
oncountend.

Air cleaner and inlet system
- removal and refitting

Removal
1 On 1.0 litre models, refer to Chapter 2A and 
remove the engine top cover.
2 Thero are eight screws visible on the air 
cleaner top cover, and four of them are

2.4 Slackening the air ducting retaining 
screw

marked 1 to 4 on the top cover - these four 
screws secure the housing to the inlet 
manifold (see illustration). The remaining four 
screws secure the air cleaner top cover to tho 
air cleaner housing, and need only bo 
removed if the filter element is to be renewed. 
If all eight screws are removed, note that they 
are of different lengths, so note their locations 
as they are removed.
3 If all eight screws have boon removed, lift 
off the air cleaner top cover, and take out the 
filter element (see illustration).
4 Slacken the retaining screw and disconnect 
the air ducting from the air cleaner housing 
(see illustration).
5 Unclip the vacuum pipe and charcoal 
canister hose from the air cleaner housing. 
Unhook the insulated earth strap leading to 
tho ignition coil, which is hookod into a clip on 
the right-hand side of the housing (see 
illustration).
6 Lift up the air cleaner housing, and 
disconnect the crankcase breather pipe from 
the stub. Check the pipe for signs of 
hardening or splitting, and fit a new pipe if 
necessary. Pull off the vacuum pipes from the 
base of the air temperature vacuum switch, 
noting their locations and colour-coding for 
use when refitting (see illustrations).
7 The air cleaner housing can now be 
removed from tho engine compartment. 
Recover the sealing washer from the base of 
the housing - it may still be on the throttlo 
body. Examine the soal condition, and renew 
if it provides a less-than-airtight fit.

2.5 Unhooking the ignition coil earth strap 2.6a Disconnecting the crankcase breather 2.6b The air temperature vacuum switch 
from the side of tho housing pipe from the base of the air cleaner hose fittings are colour-coded
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3 Inlet air temperature 
control system -
general information

2.8c Air cleanor housing and inlet system components

1 A ir cleaner top cover A Seal 7 Warm-air duct
2 A ir filter element S Crankcase breather hose 8 A ir inlet temperature valve
3 A ir cleaner housing 6 A ir Inlet trunking housing

General information

Removal

2.8a Remove the retaining scrows and 
disconnect the sections of air ducting

8 The removal of the rest of the air inlet 
trunking is fairly self-evident. The trunking is 
secured to the air inlet temperature valve 
housing by a single screw at each end. and 
the valve housing itself is mounted to the innor 
wing by a single bolt. The air inlet trumpet is 
attached to the inner wing by a further bolt; 
once removed, it can then be pulled from the 
aperture in the inner wing. The duct to the 
exhaust manifold warm-air collector plate may

2.8b The warm-air duct is simply pulled off 
the collector plate stub

have a worm-drive clip securing one end: 
once this is loosened, the duct is simply 
pulled off the pipe stubs (see Illustrations).

Refitting
9 Refit the air cleaner by following the 
removal procedure in reverse. The air cleaner 
housing must be correctly mounted on the 
throttle body, to ensure there is no air 
leakage.

1 The Inlet air temperature control systurn 
consists of a temperature-controlled 4tc  
valve, mounted in its own housing in the ar 
cleaner inlet trunking, and a duct to the wa—- 
air collector plate over the exhaust manifo-c
2 The temperature sensor in the flap va .*  
housing senses the temperature of the mM 
air. and opens the valve when a preset k ^ - r  
limit is reached. As the flap valve opens, wa— 
air drawn from around the exhaust man 
blends with the inlet air.
3 As the tomperature of the inlet air rises. M j 
sensor closes the flap progressively, until M  
warm-air supply from the exhaust manifc*3 •  
completely closed off. and only air at a m b ^ t 
temperature is admitted to the air cleaner.
4 With the ducting removed from :-•* 
temperature control flap valve housing. :*-t 
sensor is visible (see illustration). i‘ i  
hairdryer and suitable freeze spray s 
available, the action of the sensor can e*  
tested.

4 Accelerator cable -
removal, refitting i
and adjustment ^

Note: Observe the precautions in S ectior * 
before working on any component in the f-jet 
system.

1 Remove the air cleaner housing as 
described in Section 2.
2 Remove tho metal clip and extract tr *  
cable outer from the mounting bracket (see 
illustration).
3 At the throttle body, disconnect the 
accelerator cable inner from tho throttlo valve 
spindle (see illustration).
4 Refer to Chapter 11 and remove the facia 
trim panels from undorneath the steering 
column.

3.4 Air inlet temperature control flap valve 
(1) 8nd temperature sensor (2)



Weekly checks 0*13
Power steering fluid level
Before you start:
✓ Park the vehicle on level ground.
✓ Set the steering wheel straight-ahead.
✓ If the system is cold, the fluid level should 

be checked with the engine switched off.
✓ If the system is at operating temperature, 

the fluid level should be checked with the 
engine running.

HAYNES

HiCjLj
For the check to  be 
accurate, the steering m ust 
no t bo tu rned  once the 
engine has been stopped.

The reservoir is located in the front left- 
hand side of tho engine compartment, 
behind the lock carrier panel.

Safety First!
•  The need for frequent topping-up indicates 
a leak, which should be investigated 
immediately.

2 Wipe clean the area around the reservoir 
filler neck and unscrew the filler 
cap/dipstick from the reservoir, using a 

flat-bladed screwdriver in the slot provided on 
the reservoir cap.

3 Wipo tho fluid dipstick attachod to the 
cap clean with a clean non-fluffy rag. 
then screw the cap fully back into 

position, hand-tight. Unscrew the cap once 
more, and note the reading on the dipstick. 
When the system is cold, the fluid level should 
be up to the MIN mark; when hot, it should be 
between the MAX and MIN marks.

4 When topping-up, uso the specified type 
of fluid and do not overfill the reservoir. 
Note that all models require special VW 

hydraulic oil in the system. When the level is 
correct, socurdy refit the cap.

Wiper blades

1 Check the condition of the wiper blades; 
if they are cracked or show any signs of 
deterioration, or if the glass swept area is 

smeared, renew them. Wiper blades should 
be renewed annually.

2 To remove a windscreen wiper blade, pull 
tho arm fully away from the screen until It 
locks. Swivol the blade through 90°, 

press tho locking tab with your fingers and 
slide the blade out of the arm's hooked end.

3 Don’t forget to check the tailgate wipor 
blade as well. To remove the blade, 
simply slide the blade out of the hooked 

end of the arm.
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O  Extract the metal adjustment clip and 
cull the cable outer from the mounting 

bracket

S Depress the accelerator pedal slightly, then 
_rc<!p the accelerator cable end from the 
5#cai extension lever.
I  At the point where the cable passes 
Trough the bulkhead, unscrew the cap from 
r *  two-piece grommet so that the cable can 
-eve freely.
* Release the cable from its securing clips 
tr c  guide It out through the bulkhead 
yommet.

Refitting
1 Refit the accelerator cable by following the 
-irioval procedure in reverse.

Adjustment
9 At the throttle body, fix the position of the 
cable outor in its mounting bracket by 
-sorting the metal clip In one of the locating 
: ots (see illustration), such that when the

4.3 Disconnect the cable inner from the 
throttlo spindle

accelerator is depressed fully, tho throttle 
valve is just touching its end stop.

5 Engine management
system components - ^
removal and refitting ^

Note: Observe tho precautions in Section 1 
before working on any component in the fuel 
system.

Throttle body 
R em oval
1 Remove the air cleaner housing as 
descnbed in Section 2.
2 Refer to Section 4 and detach tho 
accelerator cable from tho throttlo valvo lover.
3 Disconnect the battery negative lead, and

4.9 Adjust the accelerator cable, then fix 
the cable using the metal clip in one of the 

slots
position it away from the terminal. Noto: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if in doubt.
4 Unplug the wiring connectors from the 
throttle potentiometer and from the inlet 
manifold pressure/air temperature sensor 
(see illustrations).
5 Disconnect the hose for tho charcoal 
canister from the port on the throttle body 
(see illustration).
6 Slacken and withdraw the through-bolts. 
then lift the throttle body away from the inlet 
manifold. Recover and discard the gasket. 
Note that one of tho bolts secures the throttlo 
body earth strap (see Illustrations).
7 If required, refer to the relevant sub-Section 
and remove the throttle potentiometer.

5.4a Disconnect the throttle potentiometer 5.4b . . .  and the inlet air 5.5 Disconnect the charcoal canister hose
wiring plug . . .  pressure/temperature sonsor plug from the stub on the throttle body

5.6b . . .  remove the b o lt and move the 5.6c Remove tho remaining through-
strap to one side bolts . . .

5.6a One of the throttle body through- 
bolts also secures the earth strap . . .



4B*6 Fuel system - multi-point petrol injection

5.6d . . .  lift away the throttle body. . .  

R e fitting
8 Refitting is a reversal of removal, noting tho 
following:
a) Use a new throttle body-to-inlet manifold 

gasket.
b) Tighten the throttle body through-bolts 

securely, to prevent air leaks. A tightening 
torque for these bolts is not specified by 
the manufacturers.

c) Ensure that all hoses and electrical 
connectors are refitted securely.

d) With reference to Section 4. check and if 
necessary adjust the accelerator cable.

Fuel injectors and fuel rail 
Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system. If a faulty injector is suspected, before 
removing the injectors, it Is worth trying the 
effect o f one o f the proprietary in jector-

5.6e . . .  and recover the base gasket

cleaning treatments. These can be added to 
the petro l In the tank, and are intended to 
dean the injectors as you drive.
R em oval
9 Disconnect the battery negative lead, and 
position it away from the terminal - refer to the 
note in paragraph 3.
10 Unplug the injector harness connectors, 
labelling them to aid correct refitting later. 
Unclip the wiring harness clips from the top of 
the fuel rail, and lay the harness to one side 
(see illustrations).
11 Refer to Section 9 and depressurise tho 
fuel system.
12 Disconnect the vacuum hose from the 
port on the bottom of the fuel pressure 
regulator.
13 Slacken the clips and disconnect the fuel 
supply and return hoses from the end of the 
fuel rail. Carefully note the fitted positions of

5.10a Disconnect the injector wiring 
p lugs. . .

the hosos - the supply hose is marked w r  a ; 
black or white arrow, and the return hose •  
marked with a blue arrow (see illustratior
14 Slacken and withdraw the fuel -»  j 
mounting bolts, then carefully hft the rail 3 * I 
from the inlet manifold, together with ~ » I  
injectors. Recover the injector lower O-'rngl 
seals as they emerge from the manifold ( * • * !  
illustrations).
15 The injectors can be removed indivkS-alf 
from the fuel rail by extracting the re’e .sM l 
metal clip and easing the injector out of 7 *1  
rail. Recover the injector upper O-ring $ « M  
(see illustrations).
16 If required, remove the fuel press- • ]  
regulator, referring to the relevant sub-Secto» 1 
for guidance.
17 Check the electrical resistance of 9 » l  
injector using a multimeter and compar* *  " 
with the Specifications.

5.10b . . .  then unclip the harness retaining 5.13 Fuel supply and return connections at
clips, and move the wiring harness to one the fuel rail - note direction-of-flow arrows

side and colour-coding

T O .  /
5.14b . . .  and recovor the injector lower 5.15a Using a suitable screwdriver, prise 

O-ring seals (arrowed) out the injector securing clip . . .
5.15b . . .  and remove it from the fuel rai
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=<efttting
4  Refit the injectors and fuel rail by following 
t>e removal procedure in reverse, noting the 
tricwing points:
t  Renew the injector O-ring seals it  they 

appear worn or damaged, 
t t  Ensure that the injector retaining clips are 

securely sea fed. 
g  Check that the fuel supply and return 

hoses are reconnected correctly - refer to 
the colour coding desenbed in Removal.

C$ Check that a ll vacuum and electrical 
connections are remade correctly and 
securely.

t t  On completion, check exhaustively for 
fuel leaks before bringing tho vehicle back 
into service.

Fuel pressure regulator 
note: Observe the precautions in Section 1 
ze'ore working on any component in the fuel 
system.
Removal
*9 Disconnect the battery negative lead, and 
position it away from tho terminal - refer to tho 
"C'.e In paragraph 3.
20 Refer to Section 9 and depressurise tho 
l>el system.
21 Disconnect the vacuum hose from tho 
son on the bottom of the fuel pressure 
•'egulator.
22 Slacken tho clip and disconnect the fuel 
supply hose from the end of the fuel rail. This 
»-1 allow tho majority of fuel in the regulator to 
yain out. Be prepared for an amount of fuel 
oss - position a small container and some old 
rags underneath the fuel regulator housing. 
Note: The supply hose is marked with a black 
y  white arrow.
23 Extract the retaining clip from the top of 
ne  regulator housing and lift out the regulator 
oody, recovering tho O-ring seals (see 
-lustrations)
Refitting
24 Refit the fuel pressure regulator by 
Allowing the removal procedure in reverse, 
-toting the following points:
a) Renew the O-ring seals if they appear 

worn or damaged.

b) Ensure that the regulator retaining clip is 
securely seated.

c) Refit the regulator vacuum hose securely.

Throttle valve potentiom eter
Note: The potentiom eter is matched to the 
throttle body during manufacture, and is not 
available separately - if  defective, a complete 
throttle body assembly w ill be required. 
R em oval
25 Disconnect the battery negative lead, and 
position it away from the terminal - refer to the 
note in paragraph 3.
26 Unplug the harness connector from the 
potentiometer.
27 Remove the retaining screws and lift the 
potentiometer away from tho throttle body. 
Recover the gasket.
Refitting
28 Refitting is a reversal of removal, noting 
the following:
a) Renew the gasket if  H is damaged.
b) Ensure that the potentiometer drive 

engages correctly with the throttle spindle 
extension.

c) On vehicles with automatic transmission, 
the potentiometer must bo matched fo 
the automatic transmission Electronic 
Control Unit (ECU) - this operation 
requires access to dedicated electronic 
tost equipment, refer to a VW dealer for 
advice.

In let manifold temperature  
sensor
R em oval
29 The sensor is attached to the right-hand 
side ot the inlet manifold.
30 Disconnect the battery negative lead, and 
position it away from the terminal - refer to tho 
note in paragraph 3. Unplug the harness 
connector from the sensor.
31 Remove the two securing screws, and pull 
the sensor from the manifold. Recover the O- 
ring seal.
Refitting
32 Refitting is a reversal of removal, renewing 
the O-ring seal if necessary, and tightening 
the securing screws securely.

£ 15c Ease out the injector, and recover 
the upper O-ring seal (arrowed)

5.23a The fuel pressuro regulator is 
mounted in the end of the fuel rail 

(arrowed)

5.23b To remove the pressuro regulator, 
prise out the retaining clip and withdraw it 

from the fuel rail

Road speed sensor
33 The road speed sensor is mounted on the 
transmission - refer to Chapter 7A.

Coolant tem perature sensor
34 Refer to Chapter 3. Section 6.

Lambda sensor 
Removal
35 The lambda sensor is threaded into the 
exhaust downpipo. ahead of the catalytic 
convertor (see illustration). Refer to Chapter 
4D for details.
36 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
note in paragraph 3. Unplug the wiring 
harness from the lambda sensor at the 
connector, located on the right-hand side of 
the engine rear mounting.
37 On oarly models, the sensor is only 
accessible from below - later models have the 
sensor situated higher up the downpipe. and 
it can be accessed from above. Slacken and 
withdraw 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 is has been disconnected, it  
the correct-size sf>anner is not availablo. a 
slotted socket w ill be required to remove the 
sensor.

5.35 On later models, the lambda sensor is 
situated at the top of the exhaust 

downpipo • on earlier models, the sensor 
is further down
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6 Fuel filte r -
renewal

7 Fuel pump and gauge 
sender unit -
removal and refitting5.40 The fuel injection ECU is situated 

under the windscreen cowl panels

Note: Observe the precautions In Section 1 
before working on any component in tho fuel 
system.

Refer to Chapter 1 A, Section 28.

Refitting
38 Apply a little anti-seize grease to the 
sensor threads • avoid contaminating the 
probe tip.
39 Refit the sensor to its housing, tightening 
it to tho correct torque. Restore the harness 
connection.

Electronic control unit (ECU)
40 The ECU is located centrally behind the 
engine compartment bulkhead, under one of 
the windscreen cowl panels (see illustration). 
Remove the cowl panel as described in 
Chapter 12. Section 13. The unit is coded, 
and should not be removed without 
consulting a VW dealer, otherwise it may not 
function correctly when the multi-plug is 
reconnected.

10.7a Unscrew the inlet manifold b o lts . . .

Note: Observe the precautions in Section 1 
before working on any component in tho fuel 
system.

Refer to the information in Chapter 4A. 
Section 7.

Note: Observe the precautions In Section 1 
before working on any component in the fuel 
system.

Refer to the Information in Chapter 4A. 
Section 8.

Note: Obsorve tho precautions in Section 1 
before working on any component in the fuel 
system.

Removal
1 Refer to Section 9 and depressurise the ‘ j t  
system, then disconnect the battery neg3V«* 
lead and position it away from the term 
Note: If the vehicle has a secu rity -ccx-:' 
radio, check that you have a copy o f the e we 
number before disconnecting the bat 
Refer to your VW dealer if in doubt.
2 Refer to Section 2 and remove the ar 
cleaner housing.
3 Refer to Section 5 and remove the thr«t*> 
body from tho inlet manifold.
4 Unplug the wiring harness from the - «  
manifold air temperature/pressure sensor sec 
Section 5).
5 Disconnect the brake servo vacuum ros*> 
from the port on the side of the inlet m an ioc 
Also disconnect the fuel pressure regu l a r  
vacuum hose, next to the brake servo vac j j~ 
hose.
6 Rotor to Section 5 and remove the fue t  
and fuel injectors. Note: The fuel rail may M  
moved to one side, leaving the fuel i  • «  
connected fo it. but take care to avsC 
straining them.
7 Progressively slacken and remove the 
manifold-to-cylinder head bolts. Move f *  
manifokJ away from the head, and recove- '*< 
O-ring seals (see illustrations)
8 Unclip the fuol supply and return hcs^r: 
from underneath the manifold (see 
Illustration). If the hoses arc d isconnec t: 
note their locations and colour-cod*-® 
identification for refitting. The manifold CM 
now be removod from the eng-.** 
compartment.

Refitting
9 Refit the inlet manifold by following thJ 
removal procedure in roverso. noting th j  
following points:
a) Use new manifold O-ring seals (see 

illustration).
b) Tighten the manifold-to-cytinder head 

bolts to the specified torque.
c) Check that all vacuum, electrical and tu * 

system connections are remade correctff 
and securely.

d) On completion, check exhaustively for 
fuel leaks before bringing the vehicle bac* 
into service.

8 Fuel tank -
removal and refitting

9 Fuel injection system -
depressurisation

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Refer to the information in Chapter 4A. 
Section 9.

10 Inlet manifold - ^
removal and refitting ^

10.7b . . .  and withdraw the manifold (and 
fuel rail) from the cylinder head

10.8 Unclip the fuel hoses from the base 
of the manifold, and remove the manifold 

from the engine compartment

10.9 When refitting the inlet manifold, use 
new O-ring seals
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11 Fuel injection system - ^
testing and adjustment ^

1 If a fault appears in the fuel injection system, 
--st ensure that all the system wiring 
:c<~r>ectors are securely connected and free of 
r^rosion. Then ensure that the fault is not due
io poor maintenance; ie. check that the air 
reaner fitter element is clean, the spark plugs 
re  m good condition and correctly gapped, the 
r.' nder compression pressures are correct, the 
coition timing is correct and the engine 
r-eather hoses are clear and undamaged, 
--‘erring to Chapters 1A, 2A, 4D (Section 3) 
and 5B.
I  if these checks fail to reveal the cause of 
r e  problem, the vehicle should be taken to a 
suitably-equipped VW dealer for testing. A 
;  agnostic connector is incorporated in the 
?-,gine management system wiring harness, 
-to  which a dedicated electronic test 
equipment can be plugged. The test

equipment is capable of ‘ interrogating' the 
engine management system ECU 
electronically and accessing its internal fault 
log. In this manner, faults can be pinpointed 
quickly and simply, even if their occurrence is 
intermittent. Testing all the system 
components individually in an attempt to 
locate the fault by elimination is a time- 
consuming operation that is unlikely to be 
fruitful (particularly if the fault occurs 
dynamically), and carries high risk of damage 
to the ECU's internal components.
3 Experienced home mechanics equipped 
with an accurate tachometer and a carefully- 
calibrated exhaust gas analyser may be able 
to check the exhaust gas CO content and the 
engine idle speed; if these are found to be out 
of specification, then the vehicle must be 
taken to a suitably-equipped VW dealer for 
assessment. Neither the air/fuel mixture 
(exhaust gas CO content) nor the engine idle 
speed are manually adjustable; incorrect test 
results indicate a fault within the fuel injection 
system.

12 Unleaded petrol -
general information and usage

Note: The information given in this Chapter is 
correct at the time o f writing, and applies only 
to petrols currently available in the UK. Check 
w ith a VW dealer as more up to date 
inform ation may be available. 11 travelling 
abroad, consult one o f the m otoring 
organisations (or a sim ilar authority) for advice 
on the petrols available and their suitability for 
your vehicle.
1 The fuel recommended by VW is given in 
the Specifications of this Chapter.
2 RON and MON are different testing 
standards; RON stands for Research Octane 
Number (also written as RM), while MON 
stands for Motor Octane Number (also written 
as MM).
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Easy, suitable for 
novice with little 
experience

Fairly easy, suitable ^  
for beginner with 
some experience ^

Fairly difficult,
suitable for competent 
D(Y mechanic ^

Difficult, suitable for ^  
experienced DIY 5 ;  
mechanic ^

Very dfficult, ^
suitable for expert DIY «  
or prcfessonaJ ^

Specifications
General

Torque wrench settings

1-3-4-2
5050 *1 0 0  rpm
940 1 20 rpm
1050 *  50 rpm

Nm Ib fft
40 30
4 3
25 18
10 7
25 18
25 18
25 18
55 41
25 18
20 15
70 52
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1 General information and 
precautions

General Information 
Engine code  AEF

The fuel system comprises a fuel tank, a 
fuel Injection pump, an engine-bay mounted 
fuel filter with an integral water separator, fuel 
supply and return lines, and four fuel injectors.

The injection pump is driven at half 
crankshaft speed by the camshaft timing belt. 
Fuel is drawn from tho fuel tank, through the 
filter by the injection pump, which thon 
distributes the fuel under very high pressure 
to the injectors via separate delivery pipes.

The injectors are spring-loaded mechanical 
valves, which open when the prossuro of the 
fuel supplied to them exceeds a specific limit. 
Fuel is then sprayed from the injector nozzle 
into the cylinder via a swirl chamber (indirect 
injection). Two-stage injectors aro fitted, 
which open in steps as the supplied fuel 
pressure rises; this improves the engines 
combustion characteristics.

The basic injection timing is set by the 
position of the injection pump on its mounting 
bracket. When the engino is running, the 
injection timing is advanced and retarded 
mechanically by the injection pump itself, and 
is influenced primarily by the accelerator 
position and engino speed.

The engine is stopped by means of a 
solenoid-operated fuel cut-off valve, which 
interrupts the flow ot fuel to the injection 
pump when de-activated.

When starting from cold, the engine idle 
speed is raised by means of a vacuum- 
operated automatic idle boost actuator, 
mounted on the side of the injection pump.

The fuel Injection pump is equipped with an 
electronic self-diagnosis and fault logging 
system. Servicing of this system is only 
possible with dedicated electronic test 
equipment. Problems with tho system's 
operation should therefore be referred to a 
VW dealer for assessment. Once the fault has 
been identified, the removat/refitting 
sequences detailed in the following Sections 
will then allow the appropriate component(s) 
to be renewed as required.
Engine codes AHG, AKU  and AGO

The direct-injection fuelling system is 
controlled electronically by a diosel engine 
management system, comprising an 
Electronic Control Unit (ECU) and its 
associated sensors, actuators and wiring.

Basic injection timing is set mechanically by 
the position of the pump on its mounting 
bracket. Dynamic timing and injection 
duration are controlled by the ECU. and are 
dependent on engino speed, throttle position 
and rate of opening. Inlet air flow . inlet air 
temperature, coolant temperature, and fuel

Precautions
Many of the operations described in this 

Chapter involve the disconnection of fuel 
lines, which may cause an amount ot fuel 
spillage. Before commencing work, refor to 
tho warnings below and the information in 
Safety first! at the beginning of this manual.

A
 W arning: When w orking on any 

p a rt o f the fu e l system , avoid 
d irect contact skin contact w ith 
d iose l fu e l - w oar p ro tective  

c lo th in g  and gloves when hand ling  fu e l 
system components. Ensure tha t the work 
area is w e ll-ven tila ted , to p reven t the 
build-up o f diesel fue l vapour.

Fuel in jectors operate a t extrem ely high 
pressures, and the je t o f fue l produced a t 
the nozzle is capable o f piercing skin, w ith 
po ton tia lly fa ta l results. When w orking w ith 
pressurised in jec to rs , take grea t care to  
avoid exposing any pa rt o t the body to the 
fu e l spray. It is recom m ended th a t any 
pressure to s tin g  o f the fu e l system  
com ponents should  bo ca rried  ou t by a 
diesel fue l systems specia list

U nder no circum stances should  d iese l 
fue l be allow ed to come in to  contact w ith 
coolant hoses - w ipe o ff accidental spillage 
im m ediately. Hoses th a t have been 
contam inated w ith  fu e l fo r an extended 
p e riod  should  be renewed. D iesel fue l 
system s are p a rticu la rly  sensitive  to  
contam ination from  d irt, a ir and water. Pay 
p a rticu la r a tte n tio n  to  cleanliness when 
w orking on any pa rt o f the fue l system, to 
p revent tho ingress o f d irt. Thoroughly 
clean the area around fu e l unions before 
d isconnecting  them . S tore d ism antled  
com ponents in  sealed conta iners, to

1 The air cleaner housing is mounted unc*' 
the right-hand side front wing, and is searec 
in position by two nuts, which are access*: 
from below.
2 Remove the air cleaner element, as 
described in Chaptor 1B.
3 Working in the engine compartme^'- 
compress the legs of the large spring clics 
using pliers, and disconnect the air ir.ee 
trunking from the throttle valve housing v  
inlet manifold cover, as applicable (see 
illustration).
4 Similarly, disconnect the opposite end r 1 
the air trunking from the top of the air c lears 
housing. Pull tho air inlet spout noarost 
inner wing from the top of the housing. a*>3 
remove it from the inner wing aperture at :■* 
top.
5 Working in the right-hand front wheel arc' 
unscrew and remove the two housir-s 
securing nuts, and recover the bushes arc 
grommets. Withdraw the housing from below

Refitting
6 Refitting is a reversal of removal.

3 Accelerator cable
(engine code AEF) - removal, ^  
refitting and adjustment ^

1 This Section only applies to engine code 
AEF; all other engine codes are fitted with an 
electronic accelerator position sensor (see 
Section 12).

Removal
2 Refer to Chapter 11 and remove the fac a 
trim panels from underneath the steering
column.

temperature, received from sensors mounted 
on and around the engine. Closed-loop 
control of tho injection timing is achieved by 
means of an injector needle lift sensor, which 
is fitted to injector No 3.

Two-stage injectors are used, which 
improve the engine’s combustion 
characteristics, leading to quieter running and 
better exhaust emissions.

In addition, the ECU manages the operation 
of the Exhaust Gas Recirculation (EGR) 
emission control system and the glow plug 
control system (Chapter 4D).

It should be noted that fault diagnosis of the 
diesel engino management system fitted to 
engine codes AHG, AKU and AGO is only 
possible with dedicated electronic test 
equipment. Problems with tho system's 
operation should therefore be referred to a 
VW dealer for assessment. Once the fault has 
been identified, the removal/refitting 
sequences detailed in the following Sections 
will then allow the appropriate component(s) 
to be renewed as required.
Note: Throughout this Chapter, vehicles are 
frequently referred to  by their engine code, 
rather than by engine capacity • refer to 
Chapter 2B for engine code listings.

2.3 Disconnecting the air inlet trunking

prevent contam ination and the form atic-- 
o f condensation. Only use lin t-fre e  c lo tr i 
and clean fu o l fo r com ponent c leans in ; 
Avoid using compressed a ir when c le a n s ; 
components in situ.

2 Air cleaner assembly -
removal and refitting 

Removal
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3-5a Unhook the cablo end fitting from the 
injection pum p. . .

3 Depress tho accelerator pedal slightly, then 
^ c lip  the accelerator cable end from the 
Mdal extension lever.
4  At the point where the cable passes 
rrough the bulkhead, unscrew the cap from 
r e  two-piece grommet so that the cablo can 
-rove freely.
5 Working in the engine bay. pull off the end 
o< the accelerator cablo inner from the fuel 
rjection pump lever. Recover the rubber bush 
»hich Tits inside tho cable end fitting (see 
frustrations).
6 Extract the metal securing clip from the 
j'ooved accelerator cablo outer (soe 
^lustration), then disconnect the cable from 
r e  mounting bracket.
'  Release the cable from its securing clips 
and guide it out through the bulkhead 
grommet.

4.5 Slacken the access hatch screws, and 
lift the hatch away from the ftoorpan

4.6 Unplug the wiring harness connector 
from the sender unit

3.5b . . .  and recover the rubber bush

Refitting
8 Refit the accelerator cable by following the 
removal procedure in reverse.

Adjustment
9 At the fuel injection pump, fix tho position of 
the cable outer in its mounting bracket by 
inserting the metal clip in one of the locating 
grooves, such that when the accelerator is 
depressed fully, tho throttle lever just touches 
its end stop.

4 Fuel tank sender unit -
removal and refitting Sk,

1 The fuel tank sender unit is on the top of tho 
fuel tank, and is accessible via a hatch in the 
load space floor. The unit provides a variable 
voltage signal that drives the facia-mounted 
fuel gauge, and also serves as a connection 
point for the fuel supply and return hoses.
2 The unit protrudes into tho fuel tank, and its 
removal involves exposing the contents of the 
tank to the atmosphere.

A
 W arning: A void d irec t skin 

con tact w ith  diesel fu e l - wear 
p ro tective  c lo th ing  and gloves 
when handling fue l system 

components. Ensure that the work area is 
w ell-ventilated, to prevent the build-up o t 
diosel fue l vapour.

4.7 Sfackon the hose clips and remove the 
fuel pipes from the ports at the sender unit

3.6 Using a suitable pair of pliors, pull out 
the metal clip used to set the cable 

adjustment

Removal
3 Ensure that the vehicle is parked on a level 
surface, then disconnect the battery negativo 
lead and position it away from the terminal. 
Note: I f  the vehicle has a security-coded 
radio, check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your \/W dealer if  in doubt.
4 Fold the rear seat forwards, and remove the 
trim from tho load space floor.
5 Slacken and withdraw the access hatch 
screws, and lift the hatch away from the 
floorpan (seo illustration).
6 Unplug the wiring harness connector from 
the sender unit (see illustration).
7 Pad the area around the supply and return 
fuel hoses with rags to absorb any spilt fuel, 
then slacken tho hoso clips and remove them 
from tho ports 3t the sender unit (see 
illustration). Observe the supply and return 
arrows markings on the ports - label the fuel 
hoses accordingly to ensure correct refitting. 
To aid identification, tho fuel supply pipe is 
colour-coded black, and the return pipe is 
blue.
8 Unscrew the plastic securing ring and lift it 
out (see Tool Tip). Where applicable, turn the 
sender unit to the left to release it from its 
bayonet fitting and lift it out. holding it above 
the level of the fuel in the tank until tho excess 
fuel has drained out. Recover the rubbor seal 
(see illustrations).

plastic securing ring

Use a pa ir o f w ater pump pliers to grip 
and ro ta te  tho fu e l tank sender un it



o*i4 Weekly checks
Tyre condition and pressure
It Is very important that tyres are in good 
condition, and at the correct pressure - having 
a tyre failure at any speed is highly dangerous. 
Tyre wear is influenced by driving style - harsh 
braking and acceleration, or fast cornering, 
will all produce more rapid tyre wear. As a 
general rule, the front tyres wear out faster 
than the rears. Interchanging the tyres from 
front to rear ('rotating" the tyres) may result in 
more even woar. However, if this is 
completely effective, you may have the 
expense of replacing all four tyres at once! 
Remove any nails or stones embedded in tho 
tread before they penetrate the tyre to cause 
deflation. If removal of a nail does reveal that

the tyre has been punctured, refit the nail so 
that its point of penetration is marked. Then 
immediately change the wheel, and have the 
tyre repaired by a tyre dealer.
Regularly check the tyres for damage in the 
form of cuts or bulges, especially in the 
sidewalls. Periodically remove the wheels, 
and clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
‘ kerbing* whilst parking; steel wheels may 
also become dented or buckled. A new wheel 
is very often the only way to overcome severo 
damage.

New tyres should bo balanced when they are 
fitted, but it may become necessary to re­
balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 
will the steering and suspension components. 
Wheel imbalance is normally signified by 
vibration, particularly at a certain speed 
(typically around SO mph). If this vibration is 
felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the 
whole car. the rear wheels could be out of 
balance. Wheel balancing should be carried 
out by a tyre dealer or garage.

-j Tread Depth - visual check
The original tyres have tread wear safety 

bands (B). which will appear when the tread 
depth reaches approximately 1.6 mm. The 
band positions are indicated by a triangular 
mark on the tyre sidewall (A).

Tyre tread wear patterns

_____
2  Tread Depth  - manual check

Alternatively, tread wear can be 
monitored with a simple, inexpensive device 
known as a tread depth indicator gauge.

0  Tyre Pressure Check
Check the tyre pressures regularly with 

tho tyres cold. Do not adjust the tyre 
pressures immediately after the vehicle has 
been used, or an inaccurate setting will result.

Shoulder Wear
Underinflation (wear on both sides)
Under-inflation will cause overheating of the 
tyre, because the tyre win flex too much, and 
the tread will not sit correctly on the road 
surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 
sudden tyre failure due to heat build-up. 
Check and adjust pressures 
Incorrect wheel camber (wear on one side) 
Repair or renew suspension parts 
Hard cornering 
Reduce speed!

Centre Wear
Overinflation
Over-inflation will cause rapid wear of the 
centre part of the tyre tread, coupled with 
reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and od/ust pressures

If you sometimes have to inflate your car's 
tyres to the higher pressures specified for 
maximum load or sustained high speed, don't 
forget to reduce the pressures to normal 
afterwards.

Uneven Wear
Front tyres may wear unevenly as a result ot
wheel misalignment. Most tyre dealers and
garages can check and adjust the wheel
alignment (or 'tracking*) for a modest charge.
Incorrect camber or castor
Repair or renew suspension parts
Malfunctioning suspension
Repair o r renew suspension parts
Unbalanced wheel
Balance tyres
Incorrect toe setting
Adjust front wheel alignment
Note: The feathered edge o f the troad which
typifies toe wear is best checked by feel.
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4.12 Look fo r broaks in tho sender unit 
wiper track

5 Fuel tank -
removal and refitting

Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Removal
1 Before the tank can be removed, it must be 
drained of as much fuel as possible. As no 
drain plug is provided, it is preferable to carry 
out this operation with «he tank almost empty.
2 Disconnect tho battery negative lead and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.

5.9 Fuel tank strap securing bolt

4.8a Unscrew the plastic securing ring 
and lift it out

9 Remove the sender unit from the vehicle, 
and lay it on an absorbent card or rag. Inspect 
the float at the end of the swinging arm for 
punctures and fuel ingress - renew the sender 
unit if it appears damaged.
10 The fuel pick-up incorporated in the 
sender unit is spring-loaded to ensure that it 
always draws fuel from the lowest part of the 
tank. Check that the pick-up is free to move 
under spring tension with respect to the 
sender unit body.
11 Recover tho rubber seal from the fuel tank 
aperluro and inspect for signs of fatigue • 
renew it H necessary.
12 Inspect the sender unit wiper and track; 
clean o il any dirt and debris that may have 
accumulated, and look for breaks in the track 
(see illustration). An electrical specification 
for (he sender unit is not quoted by VW, but 
the integrity of the wiper and track may be 
verified by connecting a multimeter, set to the 
resistance function, across tho sender unit 
connector terminals. The resistance should 
vary as the float arm Is moved up and down; 
an open-circuit reading indicates that the 
sender is faulty and should be renewed.

Refitting
13 Refitting is a reversal of removal, noting 
the following points:
a) The arrow markings on the sender unit 

body and the fuel tank must be aligned 
(see illustra tion).

b) Smear tho tank aperture rubber seal with 
clean fuel before fitting it in position.

5.7 Fuel filler neck securing bolts (arrowed) 
- seen from inside the wheel arch

4.8b Lift out the sender u n it . . . 4.8c , . .  and recover the rubber seal

3 Using a hand pump or syphon, remove a r t 
remaining fuel from the bottom of the tank.
4 Refer to Section 4 and carry out tr *  
following:
a) Disconnect tho wiring harness from the 

top o f tho sender unit a t the multiway 
connector.

b) Disconnect the fuel supply and return 
hoses from the sender unit.

5 Loosen the right-hand rear wheel bolts, 
then jack up the rear of the car and rem o.* 
the right-hand rear wheel.
6 Position a trolley jack under the centre 9f 
the tank. Insert a block of wood between r *  
jack head and the tank to prevent damage ts 
the tank surface. Raise the jack until it jusS 
takes the weight of the tank.
7 Working inside the rear right-ha^c 
wheelarch. slacken and withdraw the bo'ts 
that secure the tank filler neck inside of f -  
wheelarch (see illustration). Open the fu«l 
filler flap and peel the rubber sealing flange 
away from the bodywork.
8 Unhook all tho rear exhaust mountings frcri 
the body, then lower the exhaust system 
sufficiently to allow the fuel tank to a# 
lowered. Do not allow the exhaust to ha">; 
down unsupported - tie it loosely to the bo*> 
with wire, or position suitable supports 
underneath it. to just take its weight.
9 Loosen and remove the retaining bo ts 
around the tank, keeping one hand on tn* 
tank to steady it as it is released from ** 
mountings (see illustration). Several of t*-t 
bolts double as retaining bolts for the exha-js: 
heat shield; recover any sections of sh;e :  
which are released as the tank is withdrawn

4.13 Tho arrow marks on tho sonder unit 
body and the fuel tank must be aligned
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*0 Lower the jack and tank away from the 
.'-derslde of the vehicle, detaching the filler 
>pes as the tank is lowered. Locate the 
earthing strap and breather pipe, and 
asconnect them from the filler neck.
* * If the tank is contaminated with sediment 
y  water, remove the sender unit (see Section 
x. and swill the tank out with clean fuel. The 
ank is injection-moulded from a synthetic 
-saterial and if damaged, it should be renewed, 
nowever, in certain cases it may bo possibto to 
- j .e  small leaks or minor damage repaired. 
Seek the advice of a suitable specialist before 
tem pting to repair the fuel tank.

Refitting
•2 Refitting is the reverse of the removal 
jrocedure. noting the following points: 
i  When lilting the tank back into position, 

make sure the heat shield is correctly 
positioned, and take great care to ensure 
that none ot the hoses become trapped 
between the tank and vehicle body,

oi Ensure that an pipes and hoses are 
correctly routed and securely held in 
position with their retaining clips, 

ci Reconnect the earth strap to its terminal 
on the filler neck,

d) Tighten the tank retaining bolts to the 
specified torque,

a) On completion, refill the tank with fuel and 
exhaustively check for signs ot leakage 
prior to taking the vehicle out on the road.

6 Fuel injection pump - ^
removal and refitting

Note 1: On engine code AEF. the injection 
sump tim ing is checked statically, as is 
•ormally the case with diesel engines. The 
-~  ng would normally be checked using a dial 
*s t indicator (DTI) to measure fuel pump lift. 
-owever. the injection pump timing setting is 
expressed as a dimension from the flywheel 
TDC mark to a fixed point on the engine, and 
accurate setting must therefore be carried out 
jsmg dedicated VW equipment.
Kote 2: On engine codes AHG. AKU and AGO. 
Tie injection pump commencement-of-injection 
setting must be checked and if  necessary 
tdjiistod after refitting The commencement ot

6.6 Loosen and remove ONLY the three 
pulley-to-hub bolts (arrowed)

injection is controlled by the fuel injection ECU 
and is influenced by several other engine 
parameters, including coolant temperature, and 
engine speed and position. Although the 
adjustment is a mechanical operation, checking 
can only be carried out by a VW dealer, as 
dedicated electronic test equipment is needed 
to interface with the fuel injection ECU.

Removal
1 Disconnect the battery negative load and 
position it away from the terminal. Noto: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer it  in doubt.
2 Remove the air cleaner inlet trunking as 
described in Section 2.
3 Owing to tho extremely limited working room 
around tho pump, the lock carrier assembly 
must now be removed - refer to Chapter 2C. 
The carrier need not be removed completely, 
just pulled forwards sufficiently to access the 
pump. Accordingly, the coolant hoses need not 
b« disconnected from the radiator, but the 
assembly must bo adequately supported.
4 With reference to Chapter 28. carry out the 
following:
a) Remove the camshaft cover and timing 

belt outer cover.
b) Set the engine to TDC on cylinder No 1.
c) Remove the timing belt from the camshaft 

and fuel injection pump sprockets.
5 The timing belt sprocket must now be 
removed from the injection pump shaft. Tho 
sprocket must bo braced whilst its fixings are 
loosened - a home-made tool can easily bo

6.8 Attach a two-legged puller to the 
injection pump sprocket

fabricated for this purpose: refer to Section 5 
of Chapter 28 for further details.
Engine code AEF
6 Loosen the three bolts and remove the 
sprocket from the pump hub (see illustration). 
Caution: On no account should the nu t 
seen a t tho centre o f the sprocket be 
slackened, as th is w ill a lte r the basic 
in jection tim ing.
Engine codes AHG, AKU and AGD
7 Loosen and removo the nut at tho centre of 
the sprocket. To hold the sprocket as tho nut 
is undone, make up a tool similar to the one 
shown in Chapter 28. Section 5.
8 Attach a two-legged puller to the injection 
pump sprocket, then gradually tighten the 
puller until the sprocket is under firm tension 
(soo illustration).
C aution: To prevent damage to  the 
in jection  pum p shaft, Insert a p iece o f 
scrap m etal between the end o t tho shaft 
and the pu lle r centre b o lt
9 Tap sharply on the puller centre bolt with a 
hammer - this will free the sprocket from the 
tapered shaft. Detach the puller, then fully 
slacken and remove the sprocket fixings, lift 
off the sprocket and recover the Woodruff key 
(see illustrations).
All engines
10 Disconnect the fuol supply and return 
hoses from tho pump, taking caro to minimise 
fuel loss, and labelling them if necessary for 
accurate refitting (see illustration). Also 
disconnect the fuel leak-off hose from the fuol 
return connection.

*
*

6.9a Lift off the pump sprocket. 6.9b . . .  and recover tho Woodruff key 6.10 Fuel supply (top) and return (bottom) 
hosos
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Haynes H int 1: Cut the fingo rtlps from  
an o ld  p a ir o f rubber gloves and secure 
thorn over the fu e l p o rts  w ith  e lastic  
bands

6.11a Slacken the rigid fuel pipe unions at the rear of the injection
pump

6.11b Fuel injector unions (A) and injector leak-off hose 
connection (B)

6.13 Disconnecting the idle speed boost 
actuator var.imm nine - ronncction arrowed

11 Using a pair of spanners (a slotted ring 
spanner may be required), slacken the rigid 
fuel pipe unions on the injection pump and at 
each end of the injectors, then lift the fuel pipe 
assembly away from the engine (soo 
Illustrations).
Caution: Be p repared fo r some fu e l 
leakage during  th is  operation, p o s itio n  a 
sm all con ta in e r under the union to  be 
slackened and pad the area w ith  o ld  rags, 
to  catch any sp ilt diesol. Take great care to

Haynes H int 2r F it a short length o f hose 
over the banjo bo lt (arrowed) so that tho 
d rillin g s  are covered, then thread the 
bo lt back in to  its  in jection pum p po rt

avoid stressing the rig id  fu e l pipes as they 
are removed.
12 Cover the open pipes and ports to 
prevent the ingress of dirt and excess fuel 
leakage (see Haynes Hints 1 and 2).
Engine code AEF
13 Disconnect the vacuum pipe from the idle 
speed boost actuator on the injection pump 
(see illustration).
14 Disconnect tho accelerator cable from the 
injection pump brackot referring to Section 3.

15 Disconnect the wiring plugs frorr 
following components/locations, labelling 1 
plugs to aid refitting:
a) Coolant temperature sender on the 

coolant elbow at the front o f tho < 
head (seo illustration).

b) O il pressure switch on the left-hand t 
o f the cylinder head.

c) Oil temperature!pressure switch on the s 
filter mounting bracket.

d) Glow i>lugs.
e) Speedometer sender on the top o t trie 

transmission.
t) Main harness connector on the left-i 

end o f the cylinder block, and the ear.- 
connection next to it (seo illustra tion) 

Note: New injection pumps are n o t: 
with harness multiway connector I 
the pump is to be renev/ed, then the i 
spade terminal pins must be pushed out of I  
existing connector housing, to allow 
from tho new pump to be inserted; refer tc : 
w iring diagrams in Chapter 12 for deta 
connector pin outs.
16 Before removing the pump, marf 
position of the mounting bolts in 
elongated holes. The pump can then 
refitted in this reference position, to alien* i 
approximate injection timing setting to 
achieved when tho pump is refitted.

6.15a Coolant temperature sender wiring 
_____________ plug (arrowed)_____________

6.15b Main harness wiring connector 
left-hand end of cylinder head, and o a rr 
__________connection (arrowed)

 ̂ |
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•7 Loosen and remove the rear support bolt 
r>d the three mounting bolts at the sprocket
- c  (see illustrations), supporting the pump 
ts  the last is removed. Check that nothing 
■emains connected, then lift the injection 
^--np from the engine bay.
Engine codes AKU, AHG and AGD 
^3 Disconnect all wiring plugs from around 
re  injection pump, as listed below. Label the 
nugs. to aid refitting. Depending on engino 
code, the exact number and location of tho 
ixjgs will differ: 
a> Fuol cut o ff solenoid valve, 
si Commencement-of-injection vatve.
c) Fuel quantity adjuster, 
df Fuel temperature sender.

19 Before removing the pump, mark the 
rcsition of the mounting bolts in their 
«-ongated holes. The pump can then be 
-*• tted in this reference position, to allow an 
approximate injection timing setting to be 
achieved when the pump is refitted.
20 Loosen and remove the three mounting 
-uts/bolts at the sprocket end. and the bolt 
- ;m  the roar support (see illustrations), 
supporting the pump as the mountings are 
lemoved. Check that nothing remains 
connected. then lift the injection pump from 
r e  engine bay.

Refitting
21 Offer up the injection pump to the engine, 
re n  insert the mounting nuts/bolts and
• ;nten to tho specified torque Note: The 
•counting holes are elongated to allow 
adjustment - if  a new pump is being fitted. 
Ten mount it such that the bolts are initially at 
r e  centre o f the holes, to allow the maximum 
•ange o f pum p tim ing adjustment.
-  '.ernatively. if  the existing pum p is being 
-e fit ted. use the markings made during 
•emovaJ for alignment.
Z i Prime the injection pump by fitting a small 
\rnnel to the fuel supply and return pipe 
j^sons. and filling the cavity with clean diesel. 
»ad tho area around the unions with clean dry 
•ags to absorb any spillage.
23 Reconnect the fuel pipes to the injectors 
and injection pump, then tighten the unions to 
r e  correct torque using a pair of spanners.

6.20a Injection pump mounting nuts and 
bolts at the sprocket end . . .

6.17a Injoctlon pump rear support b o lt . . .

24 Reconnect tho fuol supply and return 
pipes to the pump, using now sealing 
washers. Tighten the banjo bolts to tho 
specified torque.
25 Reconnect all wiring plugs to the engine 
and injection pump, as applicable, using the 
labels fitted on disconnection to aid refitting.

Engine code AEF
26 Reconnect the vacuum pipe to tho idlo 
speed boost valve.
27 Referring to Section 3. reconnect and 
adjust the accelerator cable.
28 Offer up the injection pump sprocket, and 
fit the three retaining bolts in tho centre of the 
slotted holes. Hand-tighten the bolts at this 
stage.
29 Lock the injection pump sprocket in 
position by inserting a bar or bolt through its 
alignment hole and into the drilling in the 
pump hub. Ensure that there is minimal play in 
the sprocket, once it has been locked in 
position.
30 Refit and tension the timing belt as 
described in Chapter 2B.
31 The injection pump timing must now be 
checked and if necessary adjusted by a VW 
dealer; refer to Noto 1 at tho start of this 
Section. If a new pump has been fitted, your 
VW dealer will need to match the new pump 
to the electronic immobiliser (where fitted).
32 Check and if necessary adjust the idle

6.20b . . .  and rear support bolt (arrowed) - 
engine codes AKU, AHG and AGD

6.17b . . .  and mounting bolts at the 
sprocket end (arrowed) - engine code AEF

On no account loosen the centre nut (1)

speed as described in Chapter 18. tho 
maximum engine speed (Section 7), and the 
idle speed boost (Section 8).

Engine codes AKU, AHG and AGD
33 Fit the injection pump sprocket to the 
pump shaft, ensuring that the Woodruff key is 
correctly seated. Fit the retaining nut and 
tighten to the specified torque (sec 
illustration).
34 Refit and tension the timing belt as 
described in Chapter 2B.
35 The commencement-of-injection sotting 
must now be dynamically checked and if 
necessary adjusted by a VW dealer; refer to 
Note 2 at tho beginning of this Section. If a 
new pump has been fitted, your VW dealer will 
need to match tho new pump to the electronic 
immobiliser (where fitted).

All engines
36 The rest of the refitting procedure is a 
direct reversal of removal.

6.33 Tightening the fuel injection pump 
sprocket, using a home-made locking tool
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7 Maximum engine speed 
(engine code AEF) - 
checking and adjustment

A  W arning: This operation should 
n o t bo ca rriod  ou t I f  tho 
condition o f tho cam shaft tim ing 
b o lt is  a t a ll questionable. This 

check requ ires th a t tho engine be run a t 
m axim um  speed, w hich places 
considerable strain on the cam shaft tim ing 
bo lt. P rovided the b e lt is  know n to  bo In 
good cond ition , there should be no 
problem , bu t i f  the b e lt breaks, 
considerable engino damage w ould result. 
Note: This Section does not apply to engine 
codes AHG. AKU and AGD. Observe the 
precautions in Section 1 before working on 
any component in the fuel system.
1 Start the engine and lot K warm up to 
normal operating temperature.
2 Ensure that the handbrake is firmly applied 
and the transmission is in neutral, then have 
an assistant depress tho accelerator fully.
3 Using a diesel tachometer, check that the 
maximum engine speed is as quoted in the 
Specifications.
Caution: Do not m aintain maximum engine 
speed fo r more than tw o o r three seconds.
4 If adjustment is necessary, remove the 
locking wire and protective cap from the 
adjusting screw. Adjust the maximum engino 
speed by slackening the lockout and rotating 
the adjusting screw (see illustration).
5 Re-check the setting, then tighten the 
locknut. Refit the locking wiro and protective 
cap.

Idle speed boost 
(engine code AEF) -
checking *

Note: This Section does not apply to engine 
codes AHG. AKU and AGD. Observe the 
precautions in Section 1 before working on 
any component in the fuel system.
1 The idle speed boost valve is mounted on 
the engine compartment bulkhead, next to the 
EGR solenoid valve (seo illustration). It

screw (1) - engino code AEF

operates when the engine is cold, or when a 
load is placed on the engine which would 
normally causo the idle speed to drop (eg 
switching on the headlights, heated rear 
window, etc). The system will not necessarily 
provide a fast idle, such as a choke control 
might on a petrol engine, but is intended 
rather to maintain tho idle speed, regardless 
of ongino temperature or load. If tho system 
does not appear to be operating properly, 
check as follows.
2 With reference to Chapter 1B. check and if 
necessary adjust the idle speed.
3 Start the engine, then switch on as many 
electrical loads as possible. Provided the 
battery and charging system aro in good 
condition, the idle speed should not drop 
significantly.
4 With the engine warm, pull off the vacuum 
hose from the boost valve vacuum capsule. 
The idle speed should rise to the value 
specified at the start of this Chapter.
5 The idle speed boost is not adjustable. If 
the boost valve is not operating correctly, 
check the vacuum hose for splits, and that the 
linkage is not binding. The operating cablo 
should be set so that there is slight play 
between the clamp and the operating lever 
(see illustration). If the valve is faulty, it 
should bo renewed complete.

8.1 Exhaust Gas Recirculation (EGR) 
solenoid valvo (A) and idlo speed boost 

valve (B) on engine compartment bulkhead

8.5 Idle speed boost oporating linkage

1 Operating levor 3 Operating cable
2 Cable damp

9 Fuel injection pump timing -
testing and adjustment

On engine codes AHG. AKU and AGD. r *  
fuel injection pump timing is co n tro M  
electronically by the system ECU, and i r ­
on ly be checked and adjusted us« b 
dedicated test equipment. Refer to a VI 
dealer for advice.

On engino cod© AEF. checking and se”  ' ’? 
the injection pump timing using a dial rec 
indicator (DTI) is not possible, since VW x  
not quote timing figures for use with a DT! - ■ 
special VW setting rig is required to se- ** 
timing with the necessary degree of accuracy___________I

10 Injectors -
general information, 
removal and refitting

A  W arning: Exercise extr» rr*
caution whon w orking on the 
fue l in jectors. Never expose :*» 
hands o r any pa rt o f the body “  

in je c to r spray, as the h igh  worker-; 
pressure can cause the fu e l to  penetm e 
the skin, w ith  possibly fa ta l results. You j r t  
s trong ly advised to  have any w ork w htct 
involves testing  the in jec to rs  uno tr 
pressure ca rried  ou t by a dea ler o r fum 
in je c tio n  specia lis t. R efer to  r*» 
p recautions given in  Section 1 o t thm 
Chapter before proceeding.

General Information
1 Injectors do detoriorato with prolonged jm  
and it is reasonable to expect them to nee® 
reconditioning or renewal after 60 000 m lm  
(100 000 km) or so. Accurate testing, over“* j  
and calibration of the injectors must be le*. *r 
a specialist. A defective injector whic“  *  
causing knocking or smoking can bo locat*c 
without dismantling as follows.
2 Run the engine at a fast idle. G radua l 
slacken each injector union in tum, places 
rag around the union to catch spilt fuel anc 
being careful not to expose the skin to a~» 
spray. When the union on the defect'** 
injector is slackened, the knocking or smo«j*? 
will stop.

Removal
Note: Take great care not to allow dirt into r»  
injectors or fuel pipes during this proceG-^t 
Do not drop the Injectors, nor allow r *  
needles at their tips to become damaged. T>» 
injectors are precision-made to fine limits, arc 
must not be handled roughly.
3 Disconnect tho battery negative lead. Note 
If the vehicle has a security-coded ra&z 
check that you have a copy o t the coot 
number before disconnecting the ba tte ' 
Refer to your VW dealer if  in doubt.
4 Cover the alternator with a clean c lo t' = 
plastic bag. to protcct it if fuel is spilt onto e
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10.7a Romoving an injector from the 
cylinder head

5 Carefully clean around the injectors and 
p p e  union nuts, and disconnect the return 
>pes from the injectors.

16 Wipe clean the pipe unions, then slacken 
r e  union nut securing the relevant injector 
>pes to each injector, and the relevant union 

| -uts securing the pipes to the rear of the 
J njection pump (pipes are removed as one 
| tssembly). As each pump union nut is 
| slackened, retain the adapter with a suitable 

open-ended spanner to prevent it being 
I unscrewed from the pump. With the union 
-suts undone, remove the Injector pipes from 
Tie engine. Cover the injector and pipe unions 
to prevent the entry of dirt into the system.

HAYNES Cut tho fin g e rtip s  from  an 
old rubber glove, and secure 

H I N T  them  ovor the open unions
'----- —-----1 w ith elastic bands to provent
d irt ingross (seo Section 6).

I

11 Fuel cut-off solenoid valve
removal and refitting

Engine code AEF
7 Unscrew each injector using a 27 mm deep 
socket or box spanner, and remove from the 
cylinder head. Recover the heat shield 
washer, and discard it - now washers must bo 
jsed when refitting (see illustrations). If the 
njectors are not being overhauled, label them 
so they can be refitted in their original 
positions.
Engine codes AKU, AHG and AGD
8 Unscrew and remove the retaining nut or 
bolt, and recover the washer, retaining plate 
and mounting collar. Note the fitted position 
of all components, for use when refitting. 
Withdraw tho injector from the cylinder head, 
and recover the heat shield washer - new 
washers must bo obtained for refitting. If the 
injectors are not being overhauled, label them 
so they can be refitted in their original 
positions; injector No 3 uniquely includes the 
needle lift sender.

Refitting 
Engine code AEF
9 Fit a new heat shield washer to tho cylinder 
head, noting that it must be fitted with its 
concavo side facing downwards (towards the 
cylinder head) (see illustration).

•---- ---------- :--------- ,

<1

|

10.7b Recover the heat shield washer

10 Screw the injector into posrtion and tighten 
it to the specified torque (see illustration). 
Engine codes AKU, AHG and AGD
11 Insert the injector into position, using a 
new heat shield washer.
12 Fit the mounting collar and retaining plate, 
and secure in position with the nut and 
washer, tightened to the specified torquo.
All engines
13 Refit the injector pipes, and tighten the 
union nuts to the specified torquo setting. 
Position any clips attached to the pipes as 
noted before removal.
14 Reconnect the rotum pipe to the injector.
15 Restore the battery connection and check 
the running of the engine.

10.9 Cross-section through Injector heat 
shield, to show fitting orientation - 

engine code AEF
Arrow points towards cylinder head

3 Unplug the wiring connector at the top of 
the valve.
4 Slacken and withdraw the valve body from 
the injection pump. Recover the O-ring seal, 
spring and plunger.

Refitting
5 Refitting is a reversal of removal, using a 
new O-ring seal.

12 Diesel engine management 
system - component removal 
and refitting

Note: Observe the precautions in Section 1 
before working on the fuel system.

Removal
1 The fuel cut-off solenoid valve, commonly 
known as the stop solenoid, is located at the 
rear of the injection pump (see illustration).
2 Disconnect the battery negative lead and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f tho code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.

Note: The follow ing procedures apply to 
vehicles with engine codes AHG. AKU and 
AGD only.
Note: Observe the precautions In Section 1 
before working on the fuel system.

Accelerator position sensor
Removal
1 Disconnect the battery negative lead, and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
2 Refer to Chapter 11 and remove the trim 
panels from under the steenng column area of 
the facia, to gain access to tho pedal cluster.
3 Unplug the position sensor from the wiring 
harness at the connector.

10.10 Screw the injector into position and 11.1 Fuel cut-off valve connector
tighten It to the specified torque (arrowed) - engine code AOD

expert22 A-ns http://rutracker.org

http://rutracker.org
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1 Mounting bracket
2 Accelerator position 

sensor

12.4 Accelerator position sensor details

6 Adjustment bolt
7 Accelerator pedal
8 Accelerator pedal spindle

3 Securing screw
4 Cable cam plate
5 Spring washer

unhooked from the accelerator fitting, and 
removed.

4 Remove the two scrcws securing tho 
position sensor mounting txackct. recover the 
nuts and washers, and lift the sensor out of 
the car (see illustration).
5 If wished, the cable cam plate can be

I

12.6 Accelerator position sensor/cable 
cam alignment dimensions

a ■ 22 ± 0.05 mm C To front o f car 
b = 41 ±0.05 mm

R efitting
6 Refitting is a reversal of removal, noting the 
following points:
a) The cable cam plate must be fitted to the 

position sensor spindle according to the 
dimensions shown (see illustration).

b) On completion, the adjustment o f the 
position sensor must be verified electron­
ically, using dedicated test equipment - 
refer to a VW dealer for advice.

Coolant tem perature sensor
7 Refer to Chapter 3. Section 6.

Fuel temperature sensor 
Removal
8 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
note In paragraph 1.
9 Slacken and withdraw the retaining screws 
and lift the top cover from the injection pump. 
Recover the gasket.
10 Remove the screws and lift out the fuel 
temperature sensor.

Refitting
11 Refitting is a reversal of removal. Tigr*.«r 
the pump top cover screws to the spec '  «c 
torque.

In let a ir tem perature sensor
12 The air temperature sensor Is incorpora'^ 
into the diosel engino management systm  
ECU. and is not available separatety.

Engine speed signal sensor
Removal
13 The engino speed sensor is mounted em 
the front cylinder block, adjacent to 
mating surface of the block and transmisscr 
bellhousing.
14 Disconnect the battery negative lead a r: 
position it away from the terminal - refer to r e  
note in paragraph 1.
15 Unplug the harness connector frorr i t i  
sensor.
16 Remove the retaining screw and w ith e r» 
the sensor from the cylinder block.
Refitting
17 Refit the sensor by reversing the remo.a 
procedure.

Throttle valve housing 
Removal
18 Disconnect the battery negative cable im ­
position it away from the terminal - refer to r *  
note in paragraph 1.
19 With reference to Section 2 . loosen r *  
clip and disconnect the air trunking from 
throttle valve housing.
20 Pull the vacuum hose off the base o' tie 
throttle valve housing, and disconnect 
wiring plug (see Illustration).
21 Twist the throttle valve housing to w a 's  
the front of the car to release it from a  
bayonet fitting, and remove it from the engr* 
compartment. Recover the 0-ring seal froo 
the inlet manifold cover.

12.20 Throttle valve housing details

1 Inlet air trunking 5 Wiring plug
2 Throttle valve 6 Vacuum unit

housing 7 Inlet manifold
3 O-ring seal cover
4 Vacuum hose
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pedal/brake light switch (2) 

Refitting
22 Refitting is a reversal of removal. Renew 
r e  O-ring seal if it appears damaged.

Clutch and brake pedal switches
Removal
23 The clutch and brake pedal switches are
- <pped to mounting brackets directly above 
r e  f  respective pedals (see illustration)
24 The brake pedal switch operates as a 
iafety device, in the event of a problem with 
:--e accelerator position sensor. If the brake 
Dedal switch is depressed while the 
accelerator is held at a constant position, the 
e ^ in e  speed will drop to idle. Thus, a faulty 
M  incorrectly-adjusted brake pedal switch 
-a y  result in a running problem.
25 The clutch pedal switch operation causes 
r>e Injection pump to momentarily rcduco its 
: jtp u t while the clutch Is disengaged, to 
refmit smoother gear changing.

26 To remove either switch, refer to Chapter
11 and remove the trim panels from under the 
steering column area of the facia, to gain 
access to the pedal cluster.
27 The switches can be removed by 
unclipping them from their mountings and 
disconnecting the wiring plugs.
R efitting
28 Refitting is a reversal of removal. On 
completion, the adjustment of the switches 
must be verified electronically, using 
dedicated test equipment - refer to a VW 
dealer for advice.

Electronic control unit (ECU)
29 The ECU is located centrally behind the 
engine compartment bulkhead, under one of 
the windscreen cowl panels. To remove the 
cowl panels, refer to Chapter 12. Section 13. 
The unit is coded, and should not be removed 
without consulting a VW dealer, otherwise it 
may not function correctly when the multi­
plug is reconnected.

13 Inlet manifold cover, air inlet §%> 
pipes and inlet manifold -
removal and refitting

Removal
1 Loosen and remove the five inlet manifold 
cover retaining bolts (see illustration).
2 Pull the breather hose out of the camshaft 
cover (see illustra tion), or release the 
retaining clip and pull the breather hose from 
the inlet manifold cover.

3 Release the retaining clip and disconnect 
the air inlet trunking from the inlet manifold 
cover (refer to illustration 2.3).
4 Lift away the inlet manifold cover, tipping it 
towards the rear of the engine compartment 
(see illustration). The cover cannot be 
removed until the air inlet pipes and inlet 
manifold have been removed. Check the 
condition of the rubber seal, and fit a new one 
if necessary.
5 Loosen and remove the bolts securing the 
air Inlet pipes • these bolts also secure the 
manifold • and lift the pipes and manifold from 
the rear of the cylinder head, along with the 
manifold cover. Recover the manifold gasket.

Refitting
6 Refitting is a reversal of removal, using a 
new manifold gasket. Check the breather 
hose for blockages or signs of splitting, and 
clean or renew it if necessary.

13.1 Remove the five inlet manifold cover 
retaining bolts (arrowed)

13.2 Pull tho breather hose out of the 
camshaft cover

13.4 Inlet manifold cover moved aside for 
access to  air inlet pipes and inlet manifold 

- check the condition of the rubber seal 
(arrowed)



Chapter 4 Part D:
Emission control and exhaust systems
Contents
Paralytic converter - general information and precautions...............  7
:.'ar>Xcase emission system - general inform ation...........................  3
r.aporative loss emission control system - information and 

component renewal.........................................................................  2

Degrees of difficulty

Exhaust Gas Recirculation (EGR) system - general information and
component removal.........................................................................  4

Exhaust manifold - removal and refitting............................................  5
Exhaust system - general information and component renewal-----  6
General information.............................................................................. 1

Fairfy easy, suitable Fartydfficult, D iffia it, suitable for Very difficult.
for beginner with suitable for competent ^ experienced DIY suitable for expert DIY <
some experience CXYmecharoc mechanic or professional

Easy, suitable for 
novice with little 
experience

Specifications
"orque wrench settings

Exhaust rubber mounting bracket-to-body botts:

Nm Ib ftt
10 7
25 18
25 18
25 18
15 11

20 15
Angle-tighten a further 90* 
25 18

1 General information

Emission control systems
All petrol-engined models use unleaded 

*jel, and are controlled by engine 
-anagement systems that are tuned to give 
the best compromise between driveability, 
.el consumption and exhaust emission 

rroduction. In addition, a number of systems 
ire fitted that help to minimise other harmful 
emissions. All models are fitted with a 
crankcase emission-control system that 
•educos the release of pollutants from the 
engine’s lubrication system, and a catalytic 
converter that reduces exhaust gas 
sollutants. Petrol engine models have an 
evaporative loss emission control system that 
•educes the release of gaseous hydrocarbons 
*om the fuel tank.

All diesel-engined models also have a 
crankcase emission control system. In 
addition, all models are fitted with a catalytic 
converter and an Exhaust Gas Recirculation 
EGR) system to reduce exhaust emissions.
Crankcase emission control

To reduce the emission of unbumed 
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, through a wire mesh oil 
separator, into the air cleaner, to be burned by 
the engine during normal combustion.

Under conditions of high manifold 
depression (idling, deceleration) the gases will 
be 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 - petrol 
models

To minimise the amount of pollutants which 
escape into the atmosphere, all models are 
fitted with a catalytic converter in the exhaust 
system. The fuelling system is of the closed* 
loop type, in which a lambda sensor In the 
exhaust system provides the engine 
management system ECU with constant 
feedback, enabling the ECU to adjust the 
air/fuel mixture to optimise combustion.

The lambda sensor has a heating element 
built-in that is controlled by the ECU through 
the lambda sensor relay, to quickly bring the 
sensor's tip  to its optimum operating 
temperature. The sensor's tip is sensitive to 
oxygen, and relays a voltage signal to the

ECU that varies according to 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 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. Details of 
the lambda sensor removal and refitting are 
given in Chapter 4A or B. as applicable. 
Exhaust emission control - diesel 
models

An oxidation catalyst is fitted in the line with 
the exhaust system of all diesel-engined 
models. This has the effect of removing a 
large proportion of the gaseous 
hydrocarbons, carbon monoxide and 
particulates present in the exhaust gas.

An Exhaust Gas Recirculation (EGR) system 
is fitted to all diesel engined models. This 
reduces the level of nitrogen oxides produced 
during combustion, by Introducing a 
proportion of the exhaust gas back into the
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To ensure that the engine runs corre:s» 
when It is cold and/or idling, and to pro'.«c 
the catalytic convertor from the effocts of m 
over-rich mixture, the purge control vaSe s 
not opened by the ECU until the engine n a  
warmed up. and the engine is under toad r»  
valve solenotd is then modulated on and C0 -  
allow the stored vapour to pass into the 
tract.

Component renewal
Purge valve
3 Ensure that tho ignition is switched o" 
unplug the wiring harness from the p j^ j i  
valve at the connector (see illustration).
4 Slacken the clips and pull the hoses ot* tm  
purge valve ports. Make a note o ' '-*»r 
orientation to aid refitting later.
5 Slide the purge valve out of its re ta* 
ring, and remove it from the engine bay.
6 Refitting is a reversal of removal.
Charcoal canister

inlet manifold, under certain engine operating 
conditions, via a plunger valve. The system is 
controlled electronically by the glow plug 
control module on engine code AEF. or by the 
diesel engine management ECU on all other 
diesel engines.
Evaporative em ission contro l • petrol 
models

To minimise the escape of unburned 
hydrocarbons into the atmosphere, an

2.7a Charcoal canister pipe to purge valve 
(A) and pipe to  fuel tank (B)

evaporative loss emission control system is 
fitted to all petrol models. The fuel tank filler 
cap is sealed, and a charcoal canister is 
mounted on the right-hand inner wing 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 tho fuel-injection/ignition 
system ECU) via the purge valve into the inlet 
tract, where they are then burned by the 
engine during normal combustion.

Exhaust systems
The exhaust system comprises the e x -^ * r  

manifold, one or two silencer units (depe^orsi 
on model and specification), a ca ttfy td  
converter, a number of mounting bracked, 
and a series of connecting pipes.

2 Evaporative loss emission 
control system - information 
and component renewal

Information
1 The evaporative loss emission co_ 
system consists of the purge valve r w  
activated charcoal filter canister, and a
of connecting hoses.
2 The purge valvo is mounted on a bra:- *  
the top of the right-hand inner wing, a rc  Tm 
charcoal canister is mounted lower d o * ' ?■» 
right-hand inner wing.

2.7b Charcoal canister emission control system - early type shown, later type similar

1 Wiring connector
2 Canister purge solenoid 

valve
3 Mounting bracket

4 Purge valve retaining ring
5 Washer (early type only)
6 Throttle body

7 Breather hose from fuel 
tank

8 Charcoal canister 
Canister securing lug arrowed

7 Locate the canister in the wheel hous--?. 
Disconnect the hoses from it, noting 
ports they connect to (see illustra tion* 
Release the securing lug and lift the 
out of the wheel housing.
8 Refitting is a reversal of removal.

Crankcase emission system
- general information

1 The crankcase emission control sys 
consists of a series of hoses that connec* 
crankcase vent to the camshaft cover • M  
(where applicable) and the air cleaner.
2 An oil separator unit may bo fitted on son* 
models. This is a large plastic housing. b>**e 
to the rear of the engine block, and sea-e: s  
the block openings by two O-ring seals (MM

2.3 Charcoal canister purge valve wiring 
connector (arrowed)
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Battery
Caution: Before carrying out any work on the 
vehicle battery, read the precautions given in 
'Safety firs t' at the start o f this manual.
✓ Make sure that the battery tray is in good 
condition, and that the clamp is tight. 
Corrosion on the tray, retaining clamp and the 
battery itself can be removed with a solution 
of water and baking soda. Thoroughly rinse all 
cleaned areas with water. Any metal parts 
damaged by corrosion should be covered 
with a zinc-based primer, then painted.
✓ Periodically (approximately every throe 
months), check the charge condition of the 
battery as described in Chapter 5A
✓ If the battery is flat, and you need to jump 
start your vehicle, see Roadside Repairs.

B a tte ry  corrosion  can be kep t to  a 
m inim um  by applying a layer o f 
pe tro leum  je lly  to  the clam ps and 
term inals a fte r they are reconnected.

3 If corrosion (white, fluffy deposits) Is 
evident, remove the cables from the 
battery terminals, ctcan them with a small 

wire brush, then refit them. Automotive stores 
sell a tool for cleaning the battery pos t. . .

.. as well as the battery cable clamps

Bulbs and fuses
✓  Check all external lights and the horn. Refer 
to the appropriate Sections of Chapter 12 for 
details if any of the circuits are found to be 
inoperative.

✓  Visually check all accessible wiring 
connectors, harnesses and retaining clips for 
security, and for signs of chafing or damage.

I f  you need to  check you r 
brake lig h ts  and ind ica tors 
unaided, back up to  a w all o r 
garage door and operate the 

lights. Tho re flected  lig h t should show H 
they are w orking property.

HAYNES

I I I  11
3 6

2 If more than one indicator light or tail light 
has failed it is likely that either a fuse has 
blown or that there is a fault in the circuit 

(see Chapter 12). The fuses are located behind 
the driver's side glovebox, which should be 
removed for access (see Chapter 11).

3 To replace a blown fuse, simply pull it out 
and fit a new fuse of the correct rating 
(see Chapter 12). If the fuse blows again, 

it is important that you find out why - a 
complete checking procedure is given in 
Chapter 12.

I The battery Is located on the left-hand 
side of the engine compartment. The 
exterior of the battery should be 

inspected periodically for damago such as a 
cracked case or cover.

2 Check the tightness of battery clamps to 
ensure good electrical connections. You 
should not be able to move them. Also 

check each cable for cracks and frayed 
conductors.

I lf a single indicator light, stop-light or 
headlight has failed, it is likely that a bulb 
has blown and will need to be replaced. 

Refer to Chapter 12 for details. If both stop­
lights have failed, it is possible that the switch 
has failed (see Chapter 9).
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lustrations). If the unit has become blocked.
• may be worth trying to clean it out using a 
suitable solvent before renewing the complete 
jn it. The unit cannot be dismantled for 
servicing.
3 The system requires no attention other than
io check at regular intervals that the hose(s) 
are free of blockages and undamaged.

4 Exhaust Gas Recirculation 
(EGR) system - information ^  
and component removal ^

Information
1 The EGR system consists of the EGR valve, 
r e  EGR solenoid valve (engine code AEF) or 
-odulator valve (all other diesel engines) and
1 connecting vacuum hose.
2 The EGR valve is mounted on a flange joint 
i t  the inlet manifold, and is connected to a 
second flange joint at the exhaust manifold by 
a semi-flexible pipe.
3 The EGR solenoid valve/modulator valve is 
-ounted on a bracket on the engine 
rxnpartment bulkhead (see illustration).

Component renewal
EGR valve
4 Disconnect the vacuum hose from tho port 
£  the top of the EGR valve.
I  Slacken and withdraw the bolts that secure 
~e EGR valve to the inlet manifold flange (see 
liustration). Recover and discard the gasket 
'rom the joint.
ft Remove the clamp screw from the EGR 
•3 .V# retaining ring, and lift the EGR valve out 
z> the semi-flexible pipe. If required, unscrew 
r e  retaining nuts and disconnect the semi- 
texible pipe from the exhaust manifold; 
'scover the gasket.
? Refitting is a reversal of removal, noting the 
^Sowing points:
41 Use a new flange /oint gasket,
b) If the semi-flexible pipe has been removed, 

use a new gasket on refitting. Fit the 
retaining bolts loosely, and ensure that the 
pipe is unstressed before tightening the 
bolts to the specified torque.

3.2a Oil separator unit retaining botts 
(seen w ith engine removed, for clarity)

EGR solenoid valve/M odulator valve
8 Ensure that the ignition is switched off. then 
unplug the wiring harness from the valve at 
the connector.
9 Slacken the clips and pull the hoses off the 
valve ports. Make a careful note of their 
orientation to aid refitting later.
10 Remove the retaining screws and lift off 
the valve.
11 Refitting is a reversal of removal.
Caution: Ensure that tho vacuum hoses are 
re fitte d  correctly; com bustion and exhaust 
sm oke p roduction  can be d ra s tica lly

3.2b Oil separator unit removed, showing 
O-rirtg seals (arrowed)

a ffe c te d  by an Inco rrectly  opera ting  EGR 
system.

5 Exhaust manifold -
removal and refitting

The exhaust manifold r -moval is described 
as part of the cylinder head removal 
sequence: refer to Chapter 2A or 8 as 
applicable.

4.5 EGR valve details

1 Inlet manifold 4 Retaining clamp 7 Exhaust manifold
2 Gasket 5 Clamp screw 8 Retaining nut
3 EGR valve 6 Connecting pipe

4.3 Exhaust Gas Recirculation (EGR) 
solenoid valve (A). Idle speed boost valve 

(B) is only fitted to models with engine 
code AEF
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6.1 Oxidation catalyst fitted to diesel 
engine models

6 Exhaust system -
general information and ^
component renewal ^

General Information
1 On all models, the exhaust system is made 
up of the downpipe with catalytic converter 
(see illustration), the front silencer, and the 
tail section which contains the rear silencer. 
On somo diesel engine models, a flexible 
coupling is fitted in the downpipe, 
downstream of the exhaust manifold flange.
2 The front silencer and tail section are 
originally fitted as one section, but individual 
sections are available for repair (see 
illustration).

3 On all models, the system is suspe ':~ : 
Ihroughout its entire length by ru f r »  
mountings, which are secured to 
underside of the vehicle by metal brackea 
(see illustration).

Removal

A  Warning: Allow ample time 'zr 
the exhaust system to coo 
before starting work. r  
particular, the cata>zc 

converter (where applicable) runs at »•*-> 
high temperatures, and severe bums *+  
result if it Is carelessly handled. If then •  
any chance that the system may sti: a* 
hot, woar suitable gloves.
4 Each exhaust section can be nemo tc  
individually or, alternatively, the com : <a» 
system can be removed as a unit.
5 To remove the system or part of r »  
system, first jack up the front or rear of i* t  cm 
and support it on axle stands (see Jacking m tt 
vehicle support). Alternatively, position the cm 
over an inspection pit or on car ramps. 
D ow np ipe  and ca ta ly tic  conve rte r
6 Place blocks of wood under the 
silencer or downpipe to act as a support 
Refer to Chapter 4A or B and remove 
lambda sensor from the exhaust downpcpe
7 Slacken and remove the nuts securing r »  
downpipe to the front silencer. Remove r »  
clamp and the bolts.
8 Undo the nuts and separate the downoai 
from tho exhaust manifold. Recover 
gasket. Unhook the pipe from its mount^-cs 
and withdraw the downpipe from undemear 
the vehicle.
In te rm ed ia te  s e c tio n /fro n t s ilencer
9 Slacken the clamp bolts and disengage rm  
clamp from the intermediate p ipe-to -taoc* 
joint and the intermediate pipe-to-cata “x  
convert uc/downpipe joint (seo illustration
10 Disengage the intermediate pipe fro'r r»  
tailpipe and the catalytic converter/down?-^ 
Unhook the pipe from its mountings anc 
remove it from the vehicle.
T a ilp ip e /re a r s ilence r
11 Slacken the clamping ring bolts 
disengage the tailpipe at the joint.

6.3 Exhaust system rubber mounting a*, 
rear ot front silencer

14 16 6 14 13

6.2 Rear section of exhaust system

1 Front pipe from catalyst 7 Front silencer with 12 Bolt
2 Fitted position marking balance weight 13 Roar silencer
3 Exhaust cJamp 6 Mounting mbber 14 Fitted position marking
4 Dimension a = 5 mm 9 Cross-bracket 15 Cutting point for original

approx 10 Nut system
5 Clamp bolt I f  Rubber mounting 16 Exhaust clamp
6 Nut bracket
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6.9 Exhaust downpipe-to-intermediate 
pipe clamp bolts (arrowed)

• ; Unhook the tailpipe from its mounting 
t and remove it from the vehicle. 

Complete system
note: If tho original system is being replaced.

I re  silencers in tho tail section can be carefully 
z .: from the exhaust system using a hacksaw 

: and renewed individually: refer to a VW dealer 
; or an exhaust specialist for further advice 

•4 Disconnect the front pipe from the 
T-iiifotd - see paragraphs 6 to 8.
•4 With tho aid of an assistant, free the 
r.-stem from all its mounting rubbers and 
manoeuvre it out from underneath the vehicle.
Heatshield(s)
15 The heatshields are secured to tho 
.rdorsido of tho body by a mixture of nuts, 
aolts and clips. Each shield can be removed 
orce the relevant exhaust section has been 
'•moved. Note that if the shield is being 
amoved to gain access to a component 
ocated behind it, in some cases it may provo 
sufficient to remove the retaining nuts and/or 
colts and simply lower the shield, removing 
r e  need to disturb the exhaust system.

Refitting
16 Each section is refitted by a reverse of the 
removal sequence, noting the following points.
a) Ensure that all traces o f corrosion have 

been removed from the flanges, and 
renew all necessary gaskets.

b) Inspect the rubber mountings for signs o f 
damage or deterioration, and renew as 
necessary.

c) On joints which are secured by clamping 
rings, apply a smear o f exhaust system 
jointing paste to the jo int mating surfaces 
to ensure an gas-tight seal. Tighten the 
clamping ring nuts evenly and 
progressively to the specified torque so 
that the clearance between the clamp 
halves is equal on either side.

d) Prior to tightening the exhaust system 
fasteners, ensure that all rubber 
mountings are correctly located, and that 
there is adequate clearance between the 
exhaust system and vehicle underbody.

7 Catalytic converter -
general information 
and precautions

1 The catalytic converter is a reliable and 
simple device which needs no maintenance in 
itsolf. but there are some facts of which an 
owner should bo awaro if the converter is to 
function property for its full service life.

Petrol models
a) DO NOT use leaded (UK 4-star) petrol in a 

car with a catalytic converter - the lead 
w ill coat the precious metals' reagents, 
reducing their converting efficiency, and 
w ill eventually destroy the converter.

b) Always keep the ignition and fuel systems

well-maintained in accordance with tho 
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 tho car - this 
w ill soak the catalytic converter in 
unbumed fuel, causing it to overheat 
when the engine does start.

e) DO NOT switch off the ignition at high 
engine speeds, te do not blip the throttle 
immediately before switching off.

f) In some cases a sulphurous smell (like 
that o f 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. Low- 
quality fuel with a high sulphur contont 
w ill exacerbate this effect.

g) The catalytic converter, used on a well- 
maintained and well-driven car. should 
last between 50 000 and 100 000 miles - 
if the converter is no longer effective it 
must bo renewed.

Petrol and diesel models
h) DO NOT use fuel or engine oil additives - 

these may contain substances harmful to 
the catalytic converter.

i) DO NOT continue to use the car if tho 
engine bums oH to the extent o f leaving a 
visible trail o f bluo smoke.

j) Remember that the catalytic converter 
operates at very high temperatures. DO 
NOT, therefore, park the car In dry 
undergrowth, over long grass or piles o f 
dead leaves after a long run.

k) Remember that the catalytic converter is 
FRAGILE - do not strike it with tools 
during servicing work.



Chapter 5 Part A:
Starting and charging systems
Contents
Alternator - brush holder/regulator modulo renew al.........................  6

I Alternator - removal and refitting.......................................................  5
Alternator/charging system - testing in veh ic le ..................................  4

Auxiliary drivebell - removal, refitting and
adjustment.......................................................... See Chapter 2A or B

Battery - condition check ........................................See Weekly checks
Battery - removal and refitting............................................................. 3Degrees of difficulty

Battery - testing and charging............................................................. 2
Electrical fault-finding - general inform ation.................Seo Chapter 12
General information and precautions ................................................  1
Starter motor - removal and re fitting ..................................................  8
Starter motor - testing and overhaul..................................................  9
Starting system - tes ting .....................................................................  7

Easy, suitable for 
novice with fcttle 
experience ^

Fairly easy, suitable 
for beginner with 
some experience

Fairty difficult 
suitable for competent ^

Difficult, suitable for ^  
experienced DIY V
mechanic ^

Very difficult, ^
suitable for expert D(Y 
or professional ^

Specifications
General
System ty p e ..............................................................................................  12-volt, negative earth

Starter m otor
Rating:

Petrol engines up to and including 1.4 litre ........................................  12V. 0.9 kW
1.6 litre engines...................................................................................... 12V. 1.0 kW
Diesel engines ......................................................................................  12V, 1.8 kW

Battery
Ratings......................................................................................................  36 to 110 Ah (depending on model and market)

A lternator
Minimum brush length .............................................................................  5 mm (tolerance ♦1mm, -0 mm)

Torque w rench se ttings Nm ib fft
Alternator belt tensioner (spring type) ....................................................  25 18
Alternator mounting b o lts .........................................................................  25 18
Alternator mounting bracket-to-block b o lts ............................................  55 41
Battery clamping plate bolt .....................................................................  22 16
Battery terminal b o lts ................................................................................ 6 4
Starter motor mounting bolts:

Petrol engines:
Lower bolt (M8x16 0 ) .........................................................................  45 33
Upper bolts/nut (M8x70)...................................................................  60 44

Diesel engines (studs)...........................................................................  60 44
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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 (unctions, 
these are covered separately from the body 
electrical devices such as the lights, 
instruments, etc (which are covered In 
Chapter 12). On petrol engine models refer to 
Part B of this Chapter for information on the 
ignition system, and on dtesel models refer to 
Part C for the pre-heating system.

The electrical system is of tho 12-volt 
negative earth type.

The battery may be of the low maintenance 
or 'maintenance-free' (sealed for life) typo and 
is charged by the alternator, which is belt- 
driven from the crankshaft pulley.

The starter motor is of the pre-engaged 
type, with 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 dutch prevents 
the motor armature being driven by the engine 
until tho pinion disengages from the flywheel.

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 Automobile 
Electrical & Electronic Systems Manual, 
available from the publishers of this manual.

Precautions

A  W arning: It Is necessary to take 
extra care when w orking on the 
electrical system to avoid damage 
to sem i-conductor devices 

(diodes and transistors), and to avoid the risk 
o f personal in jury. In addition to  the 
precautions given In Safoty first!, observo the 
following when working on the system:

Always rem ove rings, watches, e tc 
before w orking on the e le c trica l 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 bum.

Do not roverse the battery connections. 
Components such as the alternator, electronic 
control units, or any other components having 
semi-conductor circuitry could bo irreparably 
damaged.

Never disconnect the ba tte ry term inals, 
the a lternator, any e lectrica l w iring o r any 
test instrum ents when the engine is running.

Do n o t a llow  the engine to  tu rn  the 
a lte rn a to r when the a lte rn a to r is no t 
connected.

N ever te s t fo r a lte rn a to r ou tp u t by 
flashing tho ou tpu t load to earth.

Always ensure tha t the battery negative 
load is disconnected when w orking on the 
e lectrica l system.

If the engine is being started using jump 
leads and a slave battery, connect tho 
batteries positive-to-posM vo and negattvo- 
to -nega tive  (see Jump starting). This also 
applies when connecting a battery charger.

Never use an ohmmeter of the type 
incorporating a hand-cranked gonerator for 
circuit or continuity testing.

Before using electric-arc welding equipment 
on the car, d isconnect the batte ry, 
a lte rn a to r and com ponents such as the 
electronic contro l units (where applicable) to 
protect them from the risk of damage. 
C aution: C ertain radio/cassettes fitte d  as 
standard equipm ent by VW have a bu ilt-in  
security code to de ter thieves. If tho pow er 
source to  tho u n it Is cu t, the a n ti-th e ft 
system  w ill activa te . Even i f  the pow er 
source is Im m ediate ly reconnected, the 
rad io /cassette  u n it w ill no t function  u n til 
the co rrec t secu rity  code has been 
entered. Therefore, H you do not know the 
co rre c t secu rity  code fo r the 
radio/cassette un it do no t disconnect the 
battery negative term inal o f the battery or 
rem ove the rad lo /casso tto  u n it from  the 
vehicle. Refer to your VW dealer fo r fu rther 
in fo rm a tion  on w hether the u n it fitte d  to  
your car has a security cod©.

2 Battery - &>
testing and charging

Standard and low-maintenance 
battery  - testing
1 If the vehicle covers a small annual mileage, 
it is worthwhile 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 (W F) betow 15"C (60*F) subtract 
0.007. For every 10*C (18'F) above 15*C 
(60* F) add 0.007.

Above 25°C Below 25°C
Fully charged 1.210 to 1.230 1.270 to 1.290
70% charged 1.170 to 1.190 1.230 to 1.250
Discharged 1.050 to 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 is satisfactory but the battery is 
discharged, it should be charged as 
described later in this Section.

Maintenance-free battery - 
testing
4 In cases where a "sealed for - 
maintenance-free battery Is fitted, topping-u: 
and testing of the electrolyte in each cell is no 
possible. The condition of the battery car 
therefore only be tested using a bar.*- 
condition indicator or a voltmeter.
5 Certain models may be fitted w it ' t 
maintenance-free battery, with a bu t--" 
charge condition indicator. The indicato' *  
located In the top of the battery casing, arc  
indicates the condition of the battery from Cf 
colour. If the indicator shows green, then n *  
battery is in a good state of charge. H r *  
indicator turns darker, eventually to blase, 
then the battery requires charging, as 
described later in this Section. If the indcaay 
shows clear/yellow, then the electrolyte :*■«* 
in the battery is too low to allow further ->s*. 
and the battery should bo renewed. Do r>rc 
attempt to charge, load or jump start a bar;-' 
when the indicator shows clear/yellow.
6 If testing the battery using a voltme-?' 
connect tho voltmotor across tho battery arc 
note the voltage. The test is only acctire:* f 
the battery has not been subjected to any * r£  
of charge lor the previous six hours. If tns •: 
not the case, switch on the headlights for X  
seconds, then wait four to five minutes be<cw 
testing the battery after switching off f *  
headlights. All other electrical circuits must Sm 
switched off. so check that the doors arc 
tailgato are fully shut when making the tost
7 If tho voltage reading is less than 12.2 vo«fc 
then the battery is discharged, whrist •  
reading of 12.2 to 12.4 volts indicates < 
partially discharged condition.
8 If tho battery is to be charged, remo. * t 
from the vehicle and charge it as desc-^sae 
later in this Section.

Standard and low maintenance 
battery  - charging
Note: The follow ing is intended as a g~ x  
only. Always refer to the m a n u fa c tu re  
recommendations (often printed on a la o *1 
attached to the battery) before charg r-g a 
battery.
9 Charge the battery at a rate equivalerr sr 
10% of the battery capacity (eg for a -5 
battery charge at 4.5 A) and continue to charge 
the battery at this rate until no further rts* e 
specific gravity is noted over a four-hour pence.
10 Alternatively, a trickle charger chargir: c 
the rate of 1.5 amps can safely be usati 
overnight.
11 Specially rapid boost charges which art 
claimed to restore tho power of the batter, r
1 to 2 hours aro not recommended, as 
can cause serious damage to the bar*-* 
plates through overheating. If the batter. •  
completely flat, VW recommend trm. 
recharging should take at least 24 hours.
12 While charging the battery, note that f »  
temperature of tho electrolyte should r.«-.w 
exceed 37.8°C (100’ F).
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1.2 Loosen tho clamp nut and disconnect 
the battery negative load

Uaintenance-free battery - 
:narging
%cte: The following is intended as a guide 
r-y. Always refer to the manufacturer's 

•*commendations (often printed on a label 
«cached to the battery) before charging a 
arrwy.
*4 This battory typo takes considerably 
c-ger to fully recharge than tho standard 
v m . the time taken being dependent on the 
•M o t of dischargo. but it can take anything

> to three days.
• i A constant voltage type charger is 

l*quired, to be set, when connected, to 13.9
14.9 volts with a charger current below 25 

jnps. Using this method, the battery should
> useable within three hours, giving a voltage 

■wading ol 12.5 volts, but this is lor a partially- 
j-scharged battery and. as mentioned, full 
irarging can take far longer.

3.5 . . .  for access to tho battery positive 
connection and fusible link nuts

3.3 Similarly, disconnect the battory 
positive lead

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 VW 
dealer or local automotive electrician, as the 
charge rate is higher and constant supervision 
during charging is necessary.

3 Battery -
removal and refitting ^

Removal
1 Note: If the vehicle has a security-coded 
radio, check that you have a copy o f the code 
number before disconnecting the battory 
cable; refer to the caution in Section 1.
2 Slacken tho clamp nut and disconnect the 
battery negativo lead from the terminal (see 
illustration).
Models w ithout battery-mounted fuse 
holder
3 On models without a (use holder on top of 
tho battery, unclip the plastic cover and 
disconnect the battery positive load in the same 
manner as the negative lead (see illustration).
Models w ith battery-mounted fuse 
holder
4 Where a fuse holder is fitted to the top of 
the battery, squeeze the retaining tabs 
togethor and open tho fuse cover (see 
illustration).
5 Unscrew the nut(s) securing the holder to 
the battery positive terminal clamp (see 
illustration).

3.8 Releasing the fuse holder from the top 
of the battery

3.9 Unscrow and remove the battery 
clamp bolt

3.4 Open up tho fuse cover. . .

6 Unscrew the nuts and disconnect the wiring 
from the fusible links.
7 Disconnect the wiring connector from the 
side of the fuse holder.
8 Press down on the fuse holder at the 
positivo terminal end. and release the fuse 
holder from the top of the battery using a 
small screwdriver (see illustration).
All models
9 At the base of the battery, slacken and 
withdraw the clamp bolt, then lift off the 
clamping plate (see illustration).
10 Where applicable, disconnect the vent 
pipe from the top of tho battery, and remove 
the battery from the engine bay.
11 If required, the battery tray can be 
unbolted and removed (see illustration).

Refitting
12 Refit the battery by following the removal 
procedure in reverse. Where applicable, make 
suro the lug at the base ol the battery locates 
in the recess in the battery tray. Tighten the 
damp plate bolt to the correct torque.

4 Alternator/charging system -
testing in vehicle

Note: Refer to Safefy first! and Sect/on I o f 
this Chapter before starting work.
1 If the charge warning light fails to illuminate 
when the ignition is switched on, first check 
the alternator wiring connections for security.

3.11 Battery tray retaining bolts
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5.3 Unplug the sense cable from the 
alternator at the connector (later diesel 

onglne model shown)

5.4a Remove the protective cap .

If the light still falls to  illuminate, check the 
continuity of the warning light feed wire from 
the alternator to the instrument panel. If all is 
satisfactory, the alternator is at fault and 
should be renewed or taken to an auto- 
electrician for testing and repair.
2 Similarly, if the charge warning light comes 
on with the ignition, but is then slow to go out 
when the engine is started, this may indicate 
an impending alternator problem. Check all 
the items listed in the preceding paragraph, 
and refer to an auto-electrical specialist if no 
obvious faults are found.
3 If the charge v/arning light illuminates when 
the engine is running, stop the engine and 
check that the drivebelt is correctly tensioned 
(see Chapter 1A or 1B) and that the alternator 
connections are secure. If all is so far 
satisfactory, check the alternator brushes and 
slip rings as described in Section 6. If the fault 
persists, the alternator should be ronewed, or 
takon to an auto-electrician for testing and 
repair.
4 If the alternator output is suspect even 
though the warning light functions correctly, 
the regulated voltage may be checked as 
follows.
5 Connect a voltmeter across the battery 
terminals, and start the engine.
6 Increase tho engine speed until the 
voltmeter reading remains steady; the reading 
should be approximately 12 to 13 volts, and 
no more than 14 volts.
7 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.
8 If the regulated voltage is not as stated, this 
may be due to worn brushes, woak brush 
springs, a faulty voltage regulator, a faulty 
diode, a severed phase winding or worn or 
damaged slip rings. The brushes and slip 
rings may be checked (see Section 6). but if 
the fault persists, the alternator should be 
renowed or taken to an auto-electrician.

5 Alternator -
removal and refitting I

5 Slacken and remove the lower, then 
upper bolts (see illustrations), the ' 
alternator away from its bracket. W i 
applicable, pivot the tensioner roller out o f 
way to gain access to the lower mo. 
bolt.
6 Refer to Section 6 if the removal : I M  
brush holder/voltage regulator m o a j*  •  
required.

Refitting
7 Refitting is a reversal of removal. R?*«r^i 
Chapter 2A or B as applicable for d e ta i ls  
refitting and tensioning tho auxiliary drrw^MH
8 On completion, tighten the a i t e - r J  
mounting bolts to the specified torque.

Removal
1 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
caution in Section 1.
2 Remove the auxiliary drivebelt from the 
alternator pulley (see Chapter 2A or 2B).
3 Unplug the sense cable from the alternator 
at the connector (see illustration).
4 Remove the protective cap, slacken and 
withdraw the nut and washers, then 
disconnect the power cable from tho 
alternator at the screw terminal post. Where 
applicable, unbolt and remove the cable guide 
(see illustrations).

Alternator - 
brush holder/regulator 
module renewal I

1 Remove the alternator, as describee 
Section 5.
2 Place the alternator on a clean mo 
surface, with the pulley facing down.
3 Remove the retaining screws, then 
open the clips and lift the plastic cover ‘ 
the rear of the alternator (see illustrations
4 Slacken and withdraw the t ' J H  
hokler/voltage regulator module screws r m  
lift the module away from the alternator (mb 
illustrations).

5.4c Where applicable, unbolt and romove 
tho cable guide

5.5a Alternator upper mounting b o lt. . . 5.5b . . .  and lower mounting bolt

5.4b . . .  remove the nut and washerv 1 
disconnect the power cable
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6.3a Whore applicable, remove the 
retaining screws (arrowed). . .

1 Measure the free length of the brush 
its - where applicable, take the measure- 

t  from the manufacturer’s emblem etched 
the side of the brush contact, to the 

st part of the curved end face of the 
(see Illustration). Check the measure - 
with tho Specifications: renew the 

Sole if the brushes are worn below the 
i limit.

I inspect the surfaces of the slip rings, at the 
! of the alternator shaft (see illustration). If 
I appear excessively worn, burnt or pitted,
i renewal must be considered; refer to an 

Dbilo electrical system specialist for 
r guidance.

Reassemble the alternator by following the 
titling procedure in reverse. On 

rietion. refer to Section 5 and refit the 
ator.

6.4a Remove tho brush holder/voltage 
regulator module scrows . . .

6.3b . . .  then prise open the c lip s . . .

7 Starting system -
testing

Note: Refer to the precautions given in Safety 
first! and in Section 1 o f this Chapter before 
starting work.
1 If tho starter motor fails to operate when the 
ignition key is turned to the appropriate 
position, the following possible causes may 
bo 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 (soe Section 2) or renew the battery. 
If tho headlights glow brightly, operate the 
ignition switch and observe the kghts. If they 
dim. then this indicates that current is 
reaching the starter motor, therefore tho fault 
must lie in the starter motor. If the lights 
continuo 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

6.3c . . .  and lift the plastic covor from the 
rear of the alternator

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 tho battery leads (including tho 
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 
light to check that full battery voltage is 
available at the battery positivo lead 
connection to the solenoid, and that tho 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 
light 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.
5 The solenoid contacts can be checked by 
connecting a voltmeter or test light between 
the battery positive feed connection on the 
starter side of the solenoid, and earth. When 
the ignition switch is tumod 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.

4b . . .  then lift tho module away from the 6.5 Measuring tho alternator brush length 6.6 Inspect the surfaces of tho slip rings 
alternator - for A and B, see toxt (arrowed), at the end of the alternator shaft
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$.6 Starter motor wiring plug (A), wiring 
retaining nut (B) and harness plastic guide 

(C) ■ diesel engine models

8.3a . . .  then loosen and remove the 8.3b . . .  and disconnect the remaining
n u t. . . wiring

8.4a Loosening one of the starter motor 
mounting bolts

6 If the circuit and solenoid are proved 
sound, the fault must lie in the starter motor. 
Begin checking the starter motor by removing 
it (seo Section 8). and checking the brushes. If 
the fault does not lie in the brushes, the motor 
windings must be faulty. In this event, it may 
be possible to have the starter motor 
overhauled by a specialist, but check on the 
availability and cost of spares before 
proceeding, as it may prove more economical 
to obtain a new or exchange motor.

Starter motor -
removal and refitting

Note: On petrol engine models, access to the 
starter motor is difficult from above or below. 
For clarity, the accompanying photographs 
were taken after removing tho Inlet manifold.

8.4b Starter motor mounting bolts - petrol 
engine models

J Hex bolt. M8x160 3 Hex bolt. M8x70
2 Hex bolt. M8x70. 4 Nut

with nut

Whilst this is not essential, it does make the 
job o t removing the starter motor much easier 
- see the appropriate Part o f Chapter 4 for 
inlet manifold removal details.

Removal
1 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
caution in Section 1.
2 Pull off the black plastic cap (where fitted), 
then disconnect the wiring from the starter 
solenoid (see illustration)
3 Disconnect tho remaining wiring from the 
starter motor, removing the retaining nuts and 
washers as necessary (see illustrations). 
Petrol engine models
4 Remove the longer lower through-bott. then 
the two upper botts. One of the upper botts is 
captive, and the other has a nut. Release the 
starter motor from the bellhousing, and guide

8.4c Removing the starter motor

it out of the engine compartment 
illustrations).
Diesel engine models
5 Movo the radiator bottom hose to one j 
then unbolt and remove the bottom hoM 
retaining clip.
6 Disconnect the wiring plug, then unsc-f* 
the nut and disconnect the cables from :* • 
solenoid threaded connection (w« 
illustration).
7 Unclip the wiring harness plastic guide few  
the front of the starter motor, and move # *  
one side.
8 Unscrew and remove the threaded s t.c i 
(see illustration), then release the s ta -»  
motor from the bellhousing and remove t  
from the engine compartment.

Refitting
9 Refit tho starter motor by following •*< 
removal procedure in reverse. Tighten t*« 
mounting bolts to tho specified torque.

9 Starter motor -
testing and overhaul §

8.8 Starter motor through-bolts (arrowed) 
- diesel engino models

If the startor motor is thought to a* 
defective. It should be removed from the 
vehicle and taken to an auto-electrician 4v  
assessment. In the majority of cases, re -  
starter motor brushes can be fitted a: * 
reasonable cost. However, check the cost ?  
repairs first as it may prove more economea 
to purchase a new or exchange motor.



Chapter 5 Part B:
Ignition system - petrol engines
Contents
Distributor - removal, inspection and re fitting.................................... 4 Ignition system sensors - romoval and refitting...................................  6
General information.............................................................................. 1 Ignition timing - checking and ad justing .............................................  5
HT coil - removal and re fitting .............................................................  3 Rotor arm - renewal...............................................................................  7
ignition system - testing .....................................................................  2 Spark plugs - renewal.................................................... See Chapter 1A

Degrees of difficulty
Easy, suitable for

1
Fairly easy, sutabte Fairly difficult. Diffkait, sutabie for % Very difficutt.

novice with little for beginner with sutabie for competent experienced DIY suitable for expert D(Y <
experience % some experience D(Y mechanic mechanic or professional

Specifications
General
Type':

Engine codes AEV. ADX and AEA ....................................................... Bosch Mono-Motronic
Engine codos AER, ALL. AEX, AKV and AN X ......................................  Bosch Motronic
Engine code AEE .................................................................................. Magneti-Marelli 1AV

‘Refer to Chapter 2A for engine code listings.

Ign ition  co il
Primary winding resistance.......................................................................  0.5 to 1.2 ohms
Secondary resistance................................................................................ 3000 to 4000 ohms

D istribu to r
T y p e ...........................................................................................................  Breakeriess
Ignition tim in g ............................................................................................  Controlled by engine management system

Spark plugs
See Chapter 1A Specifications

HT leads
Resistance value (nominal).......................................................................  30 000 ohms per metre length

Torque w rench se ttings Nm ib fft
Distributor clamp b o lts .............................................................................  10 7
Ignition coil mounting bolts .....................................................................  10 7
Knock sensor mounting bo lt.....................................................................  20 15



o.i6 Lubricants, fluids and tyre pressures
Lubricants and fluids

Multigrade engine oil. viscosity SAE 10W/40.15W/40.15W/50 or 20W/50. to VW spec 500 00 
Multigrade engine oil. viscosity SAE 10W/40,15W/40.15W/50 or 20W/50 
Ethylene glycol-based antifreezo with corrosion inhibitor - VW G11 or G12*
Gear oil. viscosity SAE 80. to API GL4, or VW gear oil GS0. SAE 75W/90 
VW ATF G 052 990 A2 

Hydraulic fluid to FMVSS 116 DOT 4 

VW hydraulic oil G 002 000 
' Refer to "Coolant renewal" in Chapter 1A or 18.
”  The automatic transmission is ‘ filled for life". Toppingup or changing the fluid can only be undertaken using VW equipment - see Chapter 1A

Engine (petrol)
Engine (diesel)
Cooling system
Manual transmission and final drive 
Automatic transmission and final drive** 

Brake hydraulic system 
Power steering

Choosing your engine oil
Engines need oil. not only to lubricate moving 
parts and minimise wear, but also to 
maximise power output and to improve fuel 
economy.

HOW ENQINE OIL WORKS

• Beating friction
Without oil. the moving surfaces inside your 
engine will rub together, heat up and melt, 
quickly causing the engine to seize. Engine oil 
creates a film which separates these moving 
parts, preventing wear and heat build-up.

• Cooling hot-spots
Temperatures inside the engine can exceed 
1000° C. The engine oil circulates and acts as 
a coolant, transferring heat from the hot-spots 
to the sump.

• Cleaning the engine Internally
Good quality engine oils clean the inside of 
your engine, collecting and dispersing 
combustion deposits and controlling them 
until they are trapped by the oil filter or flushed 
out at oil change.

OIL CARE - FOLLOW THE CODE
To handle and dispose of used engine oil 
safely, always:

• A void skin con tact 
w ith  used engine o il. 
Repeated o r pro longed 
contact can be harm ful.
•  Dispose o f used o il 
and em pty packs In a 
responsible manner in an 
authorised disposal site.

.............................C all 0800 663366 to find
0100  6 6  33 6 6  the one nearest to  you.

Never tip  o il down drains 
o r onto the ground.

Tyre pressures
Up to  ha lf load (norm al usage) Front Rear
1.0 and 1.05 litre models:

155/70 R 13 ty re s .......................................................... 2.1 bar (30 psi)
All other tyre sizes.......................................................... 1.9 bar (28 psi)

1.3 and 1.4 litro models:
155/70 R 13 ty re s ......................................................... 2 2  bar (32 psi)
All other tyre sizes......................................................... 2.1 bar (30 psi)

1.6 litre models, and all diesel m ode ls............................. 2.1 bar (30 psi)

Up to  fu ll load Front Rear
1.0 and 1.05 litre models:

155/70 R 13 ty re s .......................................................... 2.9 bar (42 psi)
All other tyre sizes.......................................................... 2.4 bar (35 psi)

1.3 and 1.4 litre models:
155/70 R 13 ty re s .......................................................... 3.0 bar (44 psi)
All other tyre sizes.......................................................... 2.6 bar (38 psi)

1.6 litre models, and all diesel m ode ls ............................. 2.6 bar (38 psi)
Note: Pressures apply to original-equipment tyres, and may vary if  any other make o f tyre is fitted; check with the tyre manufacturer or supplier for 
the correct pressures if  necessary. Note that the correct pressures for each individual vehicle are given on a sticker which is either inside the 
glovebox lid  or inside the fuel filler flap. The information on this sticker may vary slightly with that quoted above - if  so. consult your VW dealer tor 
the latest recommendations.
The spare wheel may be o f conventional or space-saver type. A conventional spare wheel should be maintained at the highest full-load pressure 
for the vehicle. The space-saver spare runs at a pressure o f 4.2 bar (61 psi) - this pressure should be marked on the tyre sidewall.
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1 General information

The Bosch Mono-Motronic, Motronic, and 
Magneti-Marelh 1AV systems are self- 
contained engine management systems, 
which control both the fuel injection and 
ignition. This Chapter deals with the ignition 
system components only - refer to Chapter 4A 
or B for details of the fuel system components.

The ignition system comprises four spark 
plugs, five HT leads, the distributor, an 
electronic ignition coil, and an Electronic 
Control Unit (ECU) together with its associated 
sensors, actuators and wiring. The component 
layout varies from system to system, but the 
basic operation is the same for all models.

The basic operation is as follows: the ECU 
supplies a voltage to the input stage of the 
ignition coil, which causes the primary 
windings In the coil to be energised. The 
supply voltage is periodically interrupted by 
the ECU, and this results in the collapse of 
primary magnetic field, which then induces a 
much larger voltage in the secondary coil, 
called the HT voltage. This voltage is directed, 
by the distributor via the HT leads, to the 
spark plug in the cylinder currently on its 
ignition stroke. The sparfc plug electrodes 
form a gap small enough for the HT voltage to 
arc across, and the resulting spark ignites the 
fuel/air mixture in the cylinder. The timing of 
this sequence of events is critical, and is 
regulated solely by the ECU.

The ECU calculates and controls the 
ignition timing and dwell angle primarily 
according to engine speed, crankshaft 
position and inlet manifold depression 
information, received from sensors mounted 
on and around the engine. Other parameters 
that affect ignition timing are throttle position 
and rate of opening, inlet air temperature, 
coolant temperature and on certain systems, 
engine knock. Again, these are monitored via 
sensors mounted on the engine.

Knock control is employed on all engines 
except code AEV. The knock sensor is 
mounted on the cylinder block, and has the 
ability to detect engine pro-ignition (or 
'pinking') before it actually becomes audible. 
If pre-ignition occurs, the ECU retards the 
ignition timing of the cylinder that is pre­
igniting in steps until the pre-ignition ceases. 
The ECU then advances the ignition timing of 
that cylinder in steps until it is restored to 
normal, or until pre-ignition occurs again.

Idle speed control is achieved partly by an 
electronic throttle valve positioning module, 
mounted on the side of the throttle body, and 
partly by the ignition system, which gives fine 
control of the idle speed by altering the ignition 
timing. As a result, manual adjustment of the 
engine idle speed is not necessary or possible.

On certain systoms. the ECU has the ability 
to perform multiple ignition cycles during cold 
starting. During cranking, each spark plug

fires several times per ignition stroke, until the 
engine starts. This greatly improves the 
engines cold starting performance.

It should be noted that comprehensive fault 
diagnosis of all the engine management 
systems described in this Chapter is only 
possible with dedicated electronic test 
equipment. Problems with the system's 
operation that cannot be pinpointed by 
following the basic guidelines in Section 2 
should therefore be referred to a VW dealer 
for assessment. Once the fault has been 
identified, the removal/refitting sequences 
detailed in the following Sections will then 
allow the appropriate component(s) to be 
renewed as required.

A  W arning: Extrem a care m ust be 
taken when w orking on the 
system  w ith  the  ig n itio n  
sw itched on; it  is possible to get 

a substan tia l e le c tric  shock from  a 
veh ic le 's ig n itio n  system . Persons w ith  
card iac pacem aker devices shou ld  keep 
w e ll c lea r o f the ig n itio n  c ircu its , 
com ponents and te s t equipm ent. A lways 
sw itch  o ff the Ign ition  before 
d isconnecting  o r connecting  any 
com ponent and when using a m ulti-m eter 
to  check resistances.

General
1 Most ignition system faults are likely to be 
due to loose or dirty connections or to 
tracking (unintentional earthing) of HT voltage 
due to dirt, dampness or damaged insulation, 
rather than by the failure of any of the 
system's components. Always check all 
wiring thoroughly before condemning an 
electrical component, and work methodically 
to eliminate all other possibilities before 
deciding that a particular component is faulty.
2 The old practice of checking for a spark by 
holding the live end of an HT lead a short 
distance away from the engine is not 
recommended; not only is there a high risk of 
an electric shock, but the HT coil could be 
damaged. Similarly, never try to diagnose 
misfires by pulling off one HT lead at a time.

Engine will not start
3 If the engine either will not turn over at all. 
or only turns very slowly, check the battery 
and starter motor. Connect a voltmeter across 
the battery terminals (meter positive probe to 
battery positive terminal), disconnect the 
ignition coil HT lead from the distributor cap 
and earth it. then note the voltage reading 
obtained while turning over the engine on the 
starter for (no more than) ten seconds. If the 
reading obtained is less than approximately 
9.5 volts, first check the battery, starter motor 
and charging systems (see Chapter 5A).

4 If the engine turns over at normal speea : J  
will not start, check the HT circuit ^  
connecting a timing light (following 
manufacturer's instructions) and turning *.-• 
engine over on the starter motor; if the fg r l 
flashes, voltage is reaching the spark p i-p t 
so these should be checked first. If the igM 
does not flash, check the HT lea»  
themselves, followed by the distributor caa. 
carbon brush and rotor arm.
5 If there is a spark, check the fuel system *or 
faults, referring to the relevant part of ChapNV
4 for further information.
6 If there is still no spark, then the proi>r~ 
must lie within the engine managerr'?-  
system. In these cases, the vehicle should be 
referred to a VW dealer for assessment.

Engine misfires
7 An irregular misfire suggests either a locse 
connection or intermittent fault on the prims-* 
circuit, or an HT fault on the coil side of :* *  
rotor arm.
8 With the ignition switched off. che-:* 
carefully through the system, ensuring tha: : l  
connections are clean and securely fasten*: 
If the equipment is available, check the LT 
circuit as described above.
9 Check that the HT coil, the distributor czz 
and the HT leads are clean and dry. Check 
leads themselves and the spark plugs : < 
substitution, if necessary), then check t-e 
distributor cap, carbon brush and rotor arm.
10 Regular misfiring is almost certainly due "  
a fault in the distnbutor cap, HT leads or spa.-* 
plugs. Use a timing light (paragraph 4 abc. a 
to check whether HT voltage is present at si 
leads.
11 If HT voltage is not present on or*  
particular lead, the fault will be in that lead or 
in the distributor cap. If HT is present on *1 
leads, the fault will be in the spark plus? 
check and renew them if there is any douc* 
about their condition.
12 If no HT voltage is present, check the ►*" 
coil; its secondary windings may be breaking 
down under load.

Other problems
13 Problems with the system's operation tr a  
cannot be pinpointed by following f t  
guidelines in tho preceding paragraphs sho-c 
be referred to a VW dealer for assessment.

Ignition component check
HT leads
14 The spark plug (HT) leads should bs 
checked whenever new spark plugs are fittec 
(see Chapter 1 A).
15 Pull the leads from the plugs by gripp-c 
the end fitting, not the lead, otherwise the leac 
connection may be fractured (see illustration/

HAYNES
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Ensure th a t the leads are 
num bered before rem oving 
them , to  avo id  confusion 
when re fittin g
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2.15 Removing the HT loads and 
distributor cap as an assembly, for 

cleaning
*4 Check Inside the end fitting for signs of 
corrosion, which will look like a white crusty 
rowder. Push the end fitting back onto tho 
tsark plug, ensuring that it is a tight fit on the 
: . 3 . If not, remove the lead again and use 
>ers to carefully crimp the metal connector 
rsde  the end fitting until it fits securely on the 
•nd of the spark plug.
•7 Using a clean rag. wipe the entire length 
St tho lead to remove any built-up dirt and 
j-ease. Once the lead is clean, check for 
rums, cracks and other damage. Do not bend 

lead too much, nor pull the lead 
«n.gthways - the conductor inside might 
rreak.
•8 Disconnect the other end of the lead from 
r *  distributor cap. Again, pull only on the end 
temg. Check for corrosion and a tight fit in the 
same manner as the spark plug end. If an 
arvnmeter is available, check the resistance of

3.3 Unplug the HT lead from the ignition 
coil at the connector

3.4 Disconnect the LT wiring plug from the 
ignition coil

the lead by connecting the meter between the 
spark plug end of the lead and the segment 
inside the distributor cap. Refit the lead 
securely on completion.
19 Check the remaining leads one at a time, 
in the same way. Do not forget to check the 
king lead, which runs from the centre terminal 
of the distributor cap to the coil.
20 If new spark plug (HT) leads are required, 
buy a set for your specific car and engine.
Distributor cap
21 Unscrew its retaining screws or release 
the clips and remove the distributor cap. Wipe 
it dean, and carefully insped it inside and out 
for signs of cracks, black carbon tracks 
(tracking) and worn, burned or loose contads; 
check that the cap's carbon brush is unworn, 
free to move against spring prossure, and 
making good contad with the rotor arm. Also 
inspect the cap soal for signs of wear or 
damage, and renew if necessary
22 Do not simultaneously remove all the 
leads from the old cap. or firing order 
confusion may occur. When refitting, tighten 
the cap retaining screws securely, or ensure 
that the cap clips engage correctly.

When fittin g  a now cap, 
removo the loads from  the 
old cap one at a time, and fit 
them to  tho now cap in tho 

same location

HAYNES
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Ignition coil
28 Disconned the LT wiring plug and the HT 
(king) lead from the ignition cotl.
29 Connect a multimeter between terminals 
1(-) and 15(+). and check that the resistance 
of the primary windings is as given in the 
Specifications.
30 Connect the multimeter between 
terminals 4 (HT) and 15(»), and check that the 
resistance of the secondary windings is as 
given in the Specifications.
31 Reconnect the wiring.

3 HT coil -
removal and refitting I

23 Even with the ignition system in first-class 
condition, some engines may still occasionally 
experience poor starting attnbutablo to damp 
ignition components. To disperse moisture, a 
water-dispersant aerosol should be liberally 
applied.
Rotor arm
24 With reference to the previous sub- 
Section, remove the distributor cap.
25 Pull off the rotor arm from the distributor 
shaft and inspect the rotor arm.
26 Inspect the distributor cap contacts and 
clean them if necessary.
27 Refitting is a reversal of removal - ensure 
that the rotor arm alignment lug engages with 
the recess in the distributor shaft, before 
refitting the distnbutor cap.

Removal
1 On all models, the ignition coil is mounted 
on the engine compartment bulkhead.
2 Disconned the battery negative lead and 
position It away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting tho battery. Refer to your VW 
dealer if  in doubt.
3 Unplug the HT lead from the ignition coil at 
the connector. Note which way round the 
collar on the lead end fitting is located (see 
illustration).
4 Disconnect the LT wiring from the ignition 
coil at the multiway connector (see 
illustration).
5 Lift up the weatherstrip from the top of the 
engine compartment bulkhead, and lift up the 
plastic cowl panel for access to the coil 
mounting nuts.
6 Slacken and withdraw the mounting nuts or 
bolts, and remove the ignition coil. Note that 
one of the mounting bolts is used to retain the 
cod earth strap (see illustrations).
7 On some models, the coil output stage can 
bo unbolted from the main body and renewed 
separately if required.

Refitting
8  Refitting is a reversal of removal.

3.6a One of tho ignition coil mounting 
bolts Is used to secure the coll earth strap

3.6b Removing the ignition coil
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4.4 Disconnecting tho distributor cap 
earth braid

4 Distributor -
removal, inspection ^
and refitting ^

Removal

1 Disconnect the battery negative lead and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f tho code number before 
disconnecting the battery. Refer to your WV 
deafer if  in doubt.
2 Set the engine to TDC on cylinder No 1, 
referring to Section 2 of Chapter 2A for 
guidance.
3 If required, unplug all five HT leads from the 
distributor cap. labelling them to aid refitting 
later. It is preferable, however, to remove the 
distributor cap with all leads attached • the

4.5 Unplug the Hall sensor cable from the 
distributor body at the connector

loads can then be transferred one at a time to 
a new cap. if one is being fitted.
4 Unplug the earth braid from the metal 
screening cap (see illustration).
5 Unplug tho Hall sensor cable from the 
distributor body at the connector (see 
illustration).
6 Remove the screws/prise off the retaining 
dips (as applicable), then lift off the distributor 
cap (see illustrations). If the HT leads are still 
attached, lay tho cap to one side, ensuring 
that the leads are not twisted or kinked 
excessively. Check at this point that the 
centre of the rotor arm electrode is aligned 
with the cylinder No 1 marking on the 
distributor body.
7 Mark the relationship between the 
distributor body and the mounting flange by 
scribing arrows on each, or painting an 
alignment mark botweon them (see 
illustration).

8 Slacken and remove the clamp bolts. 
withdraw the distributor body from "•* 
cylinder head. It may be necessary to w zr* 
the distributor from side to side, to release r *  
large O-ring seal (see illustrations).

Inspection
9 Recover the O-ring seal from the bottom “  
the distnbutor and inspect it. Renew the sw i # 
it appears at all worn or damaged.

Refitting
10 Install the distributor, engaging its d ' - r  
dog with the hole in the camshaft drive flaige 
and loosely fit the clamp bolts. Rotate :** 
distributor body such that tho alignment 
marks made during removal line up. The 
centre of tho rotor arm electrode should po rt 
directly at the No 1 cylinder mark on tM  
distributor body (see illustration).
11 Refit the distributor cap. pressing tfeai 
retaining clips firmly into place/tightening rw  
retaining screws (as applicable).
12 Reconnect the Hall sensor cabling to 
distributor.
13 Refit the screening cap earth braid.
14 Working from the No 1 terminal, con '-*r 
tho HT leads between the spark plugs anc tf» 
distributor cap. The firing order is 1 -3-4-2.
15 Fit the HT king lead between the coil arc 
the centre terminal on tho distributor cap.
16 It may be advisable to have the ign : :■* 
timing checked and if necessary adjusted 
although in fact nothing should have bee'* 
altered - refer to the notes in Section 5.

4.7 Alignment marks (arrowed) painted 
between distributor body and mounting 

flange
4.6a Using a suitable screwdriver, release 4.6b . . .  and lift away the distributor cap 

the spring c lip s . . .

4.8a Loosen the clamp bolts (arrowod) 4.8b . . .  and remove the distributor - note 4.10 Rotor arm contact aligned with raised 
using an Allen ke y . . .  the large O-ring seal (arrowed) notch in distributor body (arrowed)
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6.4 Knock sensor and w iring plug - seen 
with engine removed, fo r clarity

5 Ignition tim ing -
checking and adjusting Sk

The ignition timing is under the control of 
•*;e engine management system ECU, and is 
not manually adjustable without access to 
dedicated electronic test equipment. A basic 
setting cannot be quoted because the ignition 
: ming is constantly being altered to control 
engine idle speed (see Section 1 for details).

The vehicle must be taken to a VW dealer if 
the timing requires checking or adjustment.

6 Ignition system sensors -
removal and refitting ^

1 Many of the engine management system 
sensors provide signals for both the fuel

7.2 Removing the rotor arm from the end 
of the distributor shaft

injection and ignition systems. Those specific 
to the ignition system are detailed in this 
Section.
2 Those sensors that are common to both 
systems are detailed in Chapter 4A or B. 
These include the coolant temperature 
sensor, the inlet air temperature sensor, the 
throttle potentiometer, the road speed sensor, 
the idle switch and the inlet manifold pressure 
sensor, as applicable.

Knock sensor 
Removal
3 Disconnect the battery negative lead and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
4 The knock sensor is mounted on the rear of 
the cylinder block, underneath spark plug No

3 and the rigid coolant pipe which runs across 
the back of the block (see illustra tion). 
Access to the sensor is extremely limited from 
above, and only a little better from below.
5 Unplug the harness wiring from the sensor 
at the connector.
6 Slacken and withdraw the mounting bolt 
and lift off the sensor.
Refitting
7 Refitting is a reversal of removal, but note 
that the sensor's operation will be affected if 
its mounting bolt is not tightened to exactly 
the right torque.

No 1 cylinder H all-effect sensor
8  This sensor is an integral part o l the 
distributor assembly. It can be removed and 
renewed separately, but dismantling o l the 
distributor will be necessary. It is therefore 
recommended that this operation is entrusted 
to a automotive electrical specialist.

7 Rotor arm -
renewal

1 With reference to Section 4, remove the 
distributor cap.
2 Pull the rotor arm from the end of the 
distributor shaft (see illustration).
3 Inspect the distributor cap contacts, and 
clean them if necessary.
4 Refitting is a reversal of removal - ensure 
that the rotor arm alignment lug engages with 
the recess in the distributor shaft, before 
refitting the distributor cap.



Chapter 5 Part C:
Pre-heating system - diesel models
Contents
General information.......................................................................
Glow plug control unit (engine code AEF) - removal and refitting

1 Glow plugs - testing, removal and refitting
2

Degrees of difficulty
Easy, suitable for 
novice with fettle 
experience ^

Fairly easy, suitable 
for beginner with

Fairly difficult.
suitable for competent ^

Difficult suitable for ^  
experienced DIY

Very difficult, ^
suitable for expert DIY <

some experience ^ DIY mechanc ^ mechanc ^ or professional ^

Specifications
Glow plugs
Electrical resistance:

Engine code AEF .................................................................................. 1.5 ohms (approx)
All other engine codes .........................................................................  N/A

Current consumption:
Engine code AEF .................................................................................. 8 amps (per glow plug)
All other engine codes .........................................................................  N/A

Torque w rench se ttings Nm
Glow plugs:

Engine code AEF .................................................................................. 25
All other engine codes .........................................................................  15

Ibf ft

18
11

1 General information

To assist cold starting, diesel-engined 
models are fitted with a pre-heating system, 
which comprises four glow plugs, a glow plug 
control unit, a facia-mounted warning light 
and the associated electrical wiring.

The glow plugs are miniature electric 
heating elements, encapsulated in a metal 
case, with a probe at ono end and electrical 
connection at the other. Each swirl 
chamber/inlet tract has a glow plug throaded 
into it. the glow plug probe being positioned 
directly in line with incoming spray of fuel. 
When the glow plug is energised, the fuel 
passing over it is heated, allowing its optimum 
combustion temperature to bo achieved moro 
readily when it reaches the cylinder.

The duration of the pre-heating period Is 
governed by the glow plug control unit, which 
monitors the temperature of the engine via the 
coolant temperature sensor, and alters the 
pre-heating time to suit the conditions.

A facia-mounted warning light informs the 
driver that pre-heating is taking place. The 
light extinguishes when sufficient pre-heating

has taken place to 3 llow the engine to be 
started, but power will still bo supplied to tho 
glow plugs for a further period until the engine 
is started. If no attempt is made to start the 
engine, the power supply to the glow plugs is 
switched off to prevent battery drain and glow 
plug bum-out. Note that on certain models, 
the warning light will also illuminate during 
normal driving if a pre-heating system 
malfunction occurs.

Generally, pre-heating is triggered by the 
ignition key being turned to the second 
position. However, models with engine code 
AEF (indirect injection engine) are equipped 
with a pre-heating system that activates when 
the driver's door is opened, and then shut. 
Note that the system only functions once 
each time the engine is started - if the driver's 
door is opened, shut, and then no attempt is 
made to start the vehicle within a certain 
poriod. subsequent opening and shutting of 
the door will not reset the system. Refer to the 
vehicle handbook for further information.

After the engine has been started, the glow 
plugs continue to operate for a further period 
of time. This helps to improve fuel combustion 
whilst the engine is warming up. resulting in 
quieter, smoother running and reduced 
exhaust emissions.

2 Glow plug control unit 
(engine code AEF) -
removal and refitting

1 On engine codes except AEF, the pre­
heating system is controlled by the diesel 
engine management system ECU, which is 
located behind the engine compartment 
bulkhead, under the windscreen cowl panel.

Removal
2 The glow plug control unit is located behind 
the facia, at the top of the main fuse/relay 
panel • refer to Chapter 11 and remove the 
relevant sections of trim to gain access.
3 Disconnect the battery negative load and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o t the code number before 
disconnecting the battery. Refer to your VW 
deafer if in doubt.
4 Unplug the control unit and remove it from 
the relay panel.

Refitting
5 Refitting is a reversal of removal.



5 0 2  Pre-heating system - diesel models

3.4 Glow plug and supply cable retaining 
nut (arrowed)

Glow plugs -
testing, removal and refitting

Testing
1 If the system malfunctions, testing is 
ultimately by substitution of known good units, 
but somo preliminary checks may be made as 
described in the following paragraphs.
2 Connect a voltmeter or 12 volt test light to 
between the glow plug supply cable and a 
good earth point on the engine.
C aution: Make sure th a t the live  
connection Is kept w ell doo r o f tho engine 
and bodywork.
3 Have an assistant activate the pre-heating 
system (either using the ignition key, or 
opening the driver's door, as applicable) and 
check that a battery voltage is applied to the 
glow plug electrical connection. (Note that the 
voltage will drop to zero when the pre-heating 
period ends).
4 If no suppty voltage can be dotectod at the 
glow plug, then either the glow plug relay 
(where applicable) or the supply cabling must 
be faulty (soo illustration).
5 To locate a faulty glow plug, first 
disconnect the battery negative lead and 
position it away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
6 Refer to the next sub-Sect>on and remove the

supply cabling from the glow plug terminal (see 
illustration). Measure the electrical resistance 
between the glow plug terminal and the engine 
earth. A reading of anything more than a few 
ohms indicates that the plug is defective.
7 If a suitable ammeter is available, connect it 
between the glow plug and its supply cable, 
and measure the steady-state current 
consumption (ignore the initial current surge, 
which will be about 50% higher). Compare the 
result with the Specifications - high current 
consumption (or no current draw at all) 
indicates a faulty glow plug.
8  Remove the glow plugs and inspect 
them visually, as descnbed in the next S u b -  
Section.
9 There are commercially-produced glow 
plug testers available which comprise a 
casing in which the plug is clamped, an 
ammeter, 12-volt connection leads and a 
simple timing circuit which illuminates 
successive LEDs in five-second intervals.

A  Warning: Glow plug tips become 
very ho t during testing . Take 
care to  avoid bum s, especially 
from  plugs which have only ju s t 
stopped glowing.

10 With the glow plug in place and the leads 
connected to a 12-volt battery, note the time 
taken before the tip of the plug begins to glow 
and the current drops.
11 Whilst such equipment is available in a 
commercial workshop, it is too infrequently 
needed to most owners to justify the purchase 
price. However, an equivalent test rig can be 
made up at home at little cost.

12 Using an ammeter with a range of at leas? 
30A. connect a lead to each am rrei? 
terminal, fitting a crocodile clip at each end. - 
the interests of safety, fit an in-line fusehokH' 
to one of the leads, using a 30A fuse.
13 With the suspect glow plug removed fro~ 
the cylmder head, damp it with setf-lockng pier* 
against its metal body to a sound earth point or 
the engine. Connect the lead from the positive > 
terminal on the ammeter to the glow pl-c 
terminal. Have an assistant ready with a water 
so that a tunning count of seconds elapsed car: 
be made wtde you watch the glow plug bp.
14 Connect the remaining crocodile d ip  fror- 
the ammeter negative (-) terminal to the 
battery positive terminal and start tho court 
Watch the ammeter needle and the glow plug 
tip closely. The glow plug tip should start •: 
glow red after about five seconds. After aboc* 
fifteen seconds, the current reading shoud 
drop from around 25A to about 12A.
15 Note that the above timings and currer: 
figures are not precise. If the glow plug unde' 
test performs reasonably closely to the abo.« 
sequence, it is likely to be alright. A*: 
abnormally high or low current reading (or a 
blown fuse) indicates the need for renewal, as 
does a failure of the tip to glow at all.

A  Warning: Under no circumstances 
should the glow  plugs be tested 
outside the engino. A correctly- 
functioning glow plug w ill become 
red-hot in a very short time!

Removal
16 Disconnect the battery negative lead and 
position it away from the terminal - refer to the 
note in paragraph 5.
17 Remove the nuts and washers from the 
glow plug terminal. Lift off the bus bar/suppN 
cable (see illustration).
18 Slacken and withdraw the glow plug (see 
illustration).
19 Inspect the glow plug probe for signs o' 
damage. A badly burned or charred probe « 
usually an indication of a faulty fuel injector - 
refer to Chapter 4C.

Refitting
20 Refitting is a reversal of removal. Tighter 
the glow plugs to the specified torque (see 
illustration).

3.6 Supply cable (arrowed) removed from 
No 4 cylinder glow plug

3.20 Tighten the glow plug to the specified 
torque

3.17 Remove the nuts and washers from 
the glow plug terminal. Lift o ff the bus 

bar/supply cable

3.18 Slacken and withdraw the glow plug



Chapter 6
Clutch
Contents
Clutch assembly - removal, inspection and re fitting .......................... 3 General inform ation...............................................................................  1
Clutch cable - removal, refitting and adjustment .............................. 2

Degrees of difficulty
Easy, suitable for 
novice with little 
experience

Fairly easy, suitable 
for beginner witti 
some experience

Fairly cfifficult,
suitable for competent 
DIY mechanic ^

Difficult, suitable for ^  
experienced DIY 
mechanic ^

Very difficult,
suitable for expert DIY 2c 
or professional ^

Specifications
General
Type ............................................................................................................ Single dry plate, diaphragm spring with spring-loaded hub
Operation:

Right-hand-drive models ...................................................................... Cable with automatic adjustment mechanism (up to May 1995), cable
with manual adjustment (May 1995 on)

Left-hand-drive models ........................................................................  Cable with automatic adjustment mechanism
Clutch disc diameter:

Petrol engine models:
Up to and including 1 .4 litre engine .......................
All 1.6 litre engine m odels........................................

Diesel engine models:
Single-part flywheel ................................................
Two-part flyw hee l.....................................................

Torque w rench se ttings Nm Ibfft
Pedal mounting bracket bo lts .......................................... .......................  25 18
Pedal pivot pin n u t ........................................................... .......................  25 18
Pressure plate-to-flywheel bolts:

Petrol engine models ................................................... .......................  20 15
Diesel engine:

Models with single-part flywheel .............................. .....................  20 15
Models with two-part flyw h e e l.................................. .....................  13 10

General information

Ihoss Mth manual transmission are fitted 
:m -operated single dry plate clutch 
m  the clutch pedal is depressed, 
r  a -3-ism itted to the clutch release 

mechanically, by means of a 
” ■« -eease mechanism transfers effort 
—̂ .s-re plate diaphragm spring, which 

-*m ' ~om the flywheel and releases the

-el is mounted on the crankshaft.

with the pressure plate bolted to it. Some 
diesel engines are equipped with a two-part 

flywheel, where the d u tch  pressure p la te  is 
matched to the flywheel and clutch disc 
during manufacture. Removal of the flywheel 
is described in Chapter 2A.

2 Clutch cable -
removal, refitting 
and adjustment

Note: A ll models were fitted with an automatic 
adjustment system up to May 1995. From this 
date, left-hand-drive models were fitted with a 
m odified autom atic adjuster system, while

right-hand-drive (eg UK market) models 
reverted to a manually-adjusted cable. Refer 

to  the re/evant sections befotv, according to  
your particular model. A t the time o f writing, it 
appears that a ll components are 
interchangeable - ie if  the automatic adjuster 
should fail, it appears that a manually-adjusted 
cable can be fitted in its place.

Models with autom atic  
adjustm ent system  - up to May  
1995
Removal
1 Depress the clutch pedal several times, to 
settle the automatic adjustment mechanism.
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2.2 Clutch cable removal - automatic 
adjuster modols up to May 1995

A Remove cable outer from release arm
8  Compress cablo bellows in direction o f 

arrow 
C Cable bellows

2 Press the cable outer sideways to release 
the mounting rubber from tho clutch release 
arm (see illustration).
3 Push the cable towards the engine 
compartment bulkhead, so that the cable 
bellows is compressed. If this proves difficult, 
have an assistant gently press tho clutch 
pedal to the floor, and try again.
4 Pull the inner cable end fitting upwards 
from the gearbox mounting.
5 Working in the driver’s footwell. remove the 
glovebox and lower trim panel as descnbed in 
Chapter 11, for access to the foot pedals.
6 Remove the fuse/relay panel (refer to 
Chapter 12), but do not disconnect any of the 
wiring from it.
7 Remove the clutch pedal cover from the 
pedal mounting bracket, then unhook the 
cable end fitting from the top of the clutch 
pedal, and withdraw the cable into the engine 
compartment.
8  Release the cable from its mountings in the 
engine compartmont. and remove the cable 
from the car.
Refitting
9 Refitting is a reversal of removal, noting the 
following points:
a) Lubricate all pivot points with a multi­

purpose grease.
b) Take care that the cable is not kinked as it 

is fitted.
c) When the cable has been fitted, pull the

2.13 Compressing the adjustment 
mechanism using the locking strap

release lever approximately 10 mm in the 
opposite direction to its normal direction 
o f travel fie towards the front o f the car). 
The release lever should move freely. H 
not. carry out the procedure given in 
paragraphs 2 and 3 above.

Models with automatic 
adjustment system - May 1995 
on
Removal
10 Depress the clutch pedal several times, to 
sottlo the automatic adjustment mechanism.
11 Working in the engine bay. slide the 
locking strap down to the top of the 
adjustment mechanism protective boot.
12 Pull the release lever approximately 10 
mm towards the front ot the car - this will 
compress tho adjuster mechanism.
13 While the mechanism is compressed, 
hook the ends of the locking strap over the 
lugs protruding from tho side of the 
adjustment mechanism (see illustration). It 
may be necessary to enlist the help of an 
assistant for this. Note: If the locking strap is 
no longer attached to the clutch cable, a 
home-made strap can be fabricated using 
nylon cable-ties or a length o f electrical cable.
14 Press the cable outer sideways to release 
the mounting rubber from the clutch release 
arm.
15 Pull the inner cable end fitting from the 
gearbox mounting.
16 Working in the driver’s footwefl. remove the 
glovebox and lower trim panel as described in 
Chapter 11. for access to the foot pedals.

2.21a Loosen the locknut and adjuster
n u t. . .

17 Removo the fuse/relay panel (refer : :  
Chapter 12), but do not disconnect any of the 
wiring from it.
18 Removo the clutch pedal cover from the 
pedal mounting bracket, then unhook the 
cable end fitting from the top of the clutch 
pedal, and withdraw the cable into tho eng** 
compartment.
19 Release the cable from its mountings * 
the engine compartmont. and remove trvs 
cablo from the car.
Refitting
20 Refitting is a roversal of removal c’ 
removal, noting the following points:
a) Lubricate all pivot points with a multi­

purpose grease.
b) Take care that the cable is not kinked as " 

is fitted.
c) Once the cable is attached to the release 

arm. gearbox mounting and pedal, 
unhook the locking strap from the 
adfustment mechanism.

d) Check the operation of the ad/uster. by 
pulling the release lever approximately 10 
mm in the opposite direction to its normal 
direction of travel (re towards the front o f the 
car). The release lever should move freely

Models with manual adjuster 

Removal
21 At the clutch release lever, loosen the 
cable adjuster locknut and adjuster nut, the'- 
press the cablo sideways out of the release 
lever (see illustrations).
22 Pull the cable end fitting upwards from the 
gearbox mounting (see Illustration).
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23 Working in tho driver's tootwell, remove 
me glovebox and lower trim panel as 
described in Chapter 11, (or access to the 
‘oot pedals.
24 Remove the (use/relay panel (refer to 
Chapter 12), but do not disconnect any of the 
Airing from it.
25 Remove the clutch pedal cover from the 
pedal mounting bracket, then unhook the 
cable end fitting from the top of the clutch 
oedal. and withdraw the cablo into the engine 
compartmont.
26 Release the cable from its mountings in 
the engine compartment, and remove the 
cabte from the car.
Refitting
27 Refitting is a reversal of removal, noting 
the following points:
a) Lubricate all pivot points with a multi­

purpose grease.
b) Take care that the cable is not kinked as it 

is fitted.
c) Adjust the cable as described below. 

Adjustment
28 At the release lever, loosen the adjuster 
locknut, and turn the adjuster nut to give 15 to
20 mm of froe travel at the clutch pedal. Some 
trial-and-error may be involved beforo 
satisfactory clutch operation is achieved. With 
the handbrake firmly applied, start the engine 
and select a gear to assess the clutch bite 
point.
29 When adjustment is complete, tighten the 
locknut securely, while ensuring the adjuster 
nut does not move.

All models
30 On completion, assess tho feel of the 
dutch pedal before bringing the vehicle back 
into service. If it exhibits any stiffness or 
shows signs of binding, check the routing of 
the cable and ensure that there are no sharp 
bends or kinks along its length.
31 Finally, road test the vehicle and check 
the operation of the clutch whilst changing up 
and down through the gears, whilst pulling 
away from a standstill and from a hill start.

3 Clutch assembly - ^
removal, inspection ^
and refitting

A  Warning: Dust created by clutch 
w ear and deposited on the 
cfutch components may contain 
asbestos, w hich Is a health 

hazard. DO NOT blow  It ou t w ith  
compressed a ir o r Inhalo any o f It. DO NOT 
use pe tro l o r petroleum -based solvents to 
clean o ft the dust. Brake system cleaner or 
m ethylated s p irit should be used to flush 
the dust in to  a su itab le  receptacle. A fte r 
the c lu tch  com ponents are w iped clean 
w ith clean rags, dispose o f the 
contam inated rags and cleaner In a sealed, 
marked container.

Note: Some friction materials may no longer 
contain asbestos, but it is safest to 
assume they DO. and to take precautions 
accordingly.

Removal
1 Access to the clutch unit is gained by 
removing the engine and transmission 
combined, and then separating the two units 
as described In Chapter 2C, or by removing 
the transmission as described in Chapter 7A. 
Unless it is wished to also cany out repairs to 
the engine, it is preferable to gain access by 
removing the transmission only.
2 Unclip the release bearing from the release 
lever, and examine it for signs of terminal wear 
or damage. Spin it by hand and listen to the 
bearings; if the bearing sticks or is unduly 
noisy, it should be renewed.
3 With the transmission separated from the 
engine, mark tho pressure plate and flywheel 
in relation to each other as a guide for 
refitting.
4 The flywheel must be held stationary while 
the pressure plate bolts are loosened - use a 
screwdriver or home-made tool engaged in 
the flywheel ring gear for this (see 
illustration). Progressively slacken the 
pressure plate bolts in diagonal sequence. 
With the bolts unscrowed two or three turns, 
check that the cover Is not binding on the 
dowel pins. If necessary, use a screwdriver to 
release the cover.
5 Remove all the bolts, then lift the pressure 
plate and friction disc from the flywheel.

Inspection
Note: Given the amount o l dismantling work 
required to gain access to tho clutch 
components, it is not advisable to re fit any 
components unless they are known to have 
been recently fitted, or are obviously in os-new 
condition. Further, it is common practice 
when servicing the clutch to buy a complete 
k it (friction disc, pressure plate and release 
bearing) rather than just a new friction disc.
6 Clean the cover, disc, and flywheel. Do not 
inhale the dust, as it may contain asbestos 
which is dangerous to health.
7 Examine the fingers of the diaphragm 
spring for wear or scoring. If the depth of any 
scoring is excessive a new cover assembly 
must be fitted.
8 Examine the pressure plate for scoring, 
cracking and discoloration. Light scoring is 
acceptable, but if excessive, a new cover 
assembly must be fitted.
9 Examine the friction disc linings for wear, 
cracking, and for contamination with oil or 
grease. The linings are worn excessively if 
they are worn down to, or near, the rivets. 
Check the disc hub and splines for wear, 
by temporarily fitting It on the transmission 
input shaft. Renew the friction disc as 
necessary.
10 If there is any evidence of contamination 
by oil or grease, the source of the leak should 
be traced and rectified boforo fitting new

clutch components, otherwise the new parts 
will quickly go the same way. There is no 
satisfactory way to de-grease the friction disc, 
once contaminated.
11 Examine the flywheel friction surface for 
scoring, cracking, and discoloration (caused 
by overheating). If excessive, it may be 
possible to have the flywheel machined by an 
engineering works, otherwise it should be 
renewed.
12 Before refitting the clutch, it is advisable 
to inspect the condition of the release bearing 
and lever (see illustration). Spin the release 
bearing by hand, and check it for any signs of 
roughness (it is usually considered good 
practice to renew the bearing at the same 
time as the friction disc). If the release lever

3.12 Clutch release mechanism 
components

J Clutch release 7 Release bearing
lever and shaft lover

2 Seal 8 Release bearing
3 Mounting bush 9 Retaining d ip
A Clutch bellhousing 10 Retaining spring
5 Mounting bush 11 Bolt
6 Securing d ip 12 Guide sleeve

3.4 Home-made flywheel locking tool in 
use
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>.14a Clutch assembly - petrol engine models, and diesel engine 
models w ith single-part flywheel

1 Flyv/heel
2 Friction disc

3 Pressure plate
4 Pressure plate bolt

jshes are excessively worn, they can be 
ifted out and renewed. Lubricate the release 
ver shaft pivots and release bearing guide 
eeve sparingly with high-temperature 
ease.

ef'rtting
} Ensure that all parts are clean, and free of
I or grease, before reassembling. Apply just 
small amount of high melting-point grease 
the splines of the friction disc hub. Note 

at new pressure plates may be supplied 
lated with protective grease. It is only 
irmissible to clean the grease away from the 
Dtion disc lining contact area. Removal of
i grease trom other areas will shorten the 
vice life of the clutch.

3.14b Clutch assembly - diesel engine mode-s 
two-part flywheel

1 Tv/o-part flyv/heel
2 Friction disc (shorter end o f hub - arrowed - faces
3 Pressure plate
4 Pressure plate bolt

14 Study the relevant illustration to ensure 
that the clutch friction disc is fitted the correct 
way round (see illustrations).
15 Locate the friction disc into position, then 
fit the pressure plate on the disc, engaging it 
onto the location dowels (see illustrations). 
Hold the disc as central as possible while 
doing this. If refitting the original cover, make 
sure that the previously-made marks are 
aligned.
16 Insert the bolts finger-tight to hold the 
cover in position, but to allow movement of 
the friction disc.
17 The friction disc must now be centralised, 
to ensure correct alignment o f the 
transm ission input shaft with the clutch 
components and the spigot bearing in the

crankshaft. To do this, a prop^sar* 
be used, or alternatively, use t  
mandrel. Insert the tool th rc _ jr  
disc into the spigot bearing, a rc 
that it is central. Failure tc 
friction disc will mean that 
input shaft will not be able to pass 
clutch components, making r e : ; - - 
engine and transmission imp\ 
spent getting the centralisation 
well justified.
18 Tighten the pressure 
progressively and in diagonal 
the specified torque setting is 
remove the centralising too!.
19 Refit the engine and/or trat. 

reference to Chapter 2C or 7A, as

3.15a Friction disc orientation - 3.15b Fitting the clutch friction disc and
petrol engine model shown pressure plate



Chapter 7 Part A:
U i a n u a ' i  V r a n s m \ s s \ o n ____________________________________________________________________________

, . ..  ̂ M . , i %i ■ ~ ..................*»- ><• ..........
General Information..............................................................................  1 Road speed sensor/speedometer drive - removal and refitting
Manual transmission - removal and re fitting ......................................  3 Transmission mountings - removal and
Manual ttanamiaaion oit V«\iel c h e c k ................. .Sets Chapter A A or IB  re fitting.............See Chapter 2
Manual transmission overhaul - general information.........................  4

Degrees of difficulty
Easy, suitable for I Fairly easy, suitable I Fairty difficult, ^  I D ifficu lt suitable for ^  I Very cfifficutt
rcwtoavwtftvVMte is§»\ V a c - N ' « r \  tsata^\accacxxp*A«rft. ' * < \  ON \  '.sjfefcte\<xexpert.’
experience | some experience ^  | DIY mechanic ^  | mechanic ^  | or professional

Specifications
G e n e ra l
Description.................................................................................................  Transverse-mounted, front-wheel-drive layout with integral tra

differential/final drive. 5 forward speeds. 1 reverse speed 
Transmission type num ber........................................................................  085
Gear selection.............................................................................................  Rod or cable operation, depending on model
Lubricant capacities..................................................................................  See Chapter 1A or 18

T o rq u e  w re n c h  s e t t in g s  Nm ib f f t
Angle piece bolts ....................................................................................... 15 11
Cable mounting bracket bolts .................................................................. 25 18
Cable mounting bracket-to-angle piece b o l t ..........................................  20 15
Cable support bracket n u t ........................................................................  20 15
Gate selector finger b o lt ............................................................................  20 15
Gate selector rod-to-finger n u t.................................................................  20 15
Gear selector cable-to-selector lever bolt ............................................... 20 15
Rod-type gear selector finger bolt* .........................................................  20 15
Transmission bellhousing-to-engine bolts:

Petrol engine models:
M7 bolt ...............................................................................................  15 11
M8 bolts .............................................................................................  20 15
M12 bolts ...........................................................................................  80 59

Diesel engine models:
M7 bolt ...............................................................................................  10 7
M10 bolts ...........................................................................................  60 44
M12 bolts ...........................................................................................  80 59

Transmission support cable p in ................................................................ 20 15
’Use new bolt, with thread-locking fluid

1 General information

The manual transmission is mounted 
transversely in the engine bay, bolted directly 
to the engine. This layout has the advantage 
of providing the shortest possible drive path 
to the front wheels, as well as locating the 
transmission in the airflow through engine 
bay, optimising cooling. The unit is cased in 
aluminium alloy.

Drive from the crankshaft is transmitted via 
the clutch to the gearbox input shaft, which is 
splined to accept the clutch friction plate.

All forward gears are fitted with 
syncromeshes. When a gear is selected, the 
movement of the cabin floor-mounted gear 
lever is communicated to the gearbox either 
by a selector rod. or gate and gear selector 
cables, depending on the transmission type. 
This in tum actuates a series of selector forks 
inside the gearbox, which are slotted onto the 
synchromesh sleeves. The sleeves, which are 
locked to the gearbox shafts but can slide 
axially by means of splined hubs, press baulk 
rings into contact with the respective 
gear/pinion. The coned surfaces between the 
baulk rings and the pinion/gear act as a 
friction clutch, that progressively matches the 
speed of the synchromesh sleeve (and hence

the gearbox shaft) with that 
gear/pinion. The dog teeth on the ou 
the baulk ring prevent the synch 
sleeve ring from meshing with the gea 
until their speeds are exactly matchi 
allows gear changes to be carri 
smoothly, and greatly reduces the no 
mechanical wear caused by rapi< 
changes.

Drive is transmitted to the diffi 
crownwheel, which rotates the diff< 
case and planetary gears, thus driving 
gears and driveshafts. The rotation 
planetary gears on their shaft allows th 
roadwheel to rotate at a slower spe€ 
the outer roadwheel during cornering.
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2.4 Gearchange lever adjustment collar • 
models with rod-typo linkage

A Adjustment collar
B Ciamp bolt
C Clearance less than 1.5 mm

All models, regardless of whether a rod- 
type or cable gear linkage is fitted, have a 
transmission support cable fitted between the 
transmission and the gear lever housing. The 
cable, which is under tension, is intended to 
absorb any movement from the transmission, 
which would otherwise be transmitted 
through the gear lever.

2 Gearchange linkage - ^
adjustment

Rod-type linkage
1 If the gearchange quality proves 
unsatisfactory following transmission refitting, 
proceed as described in the following 
paragraphs.
2 Refer to Chaptor 11 and remove the knob 
and gaiter from the gear lever, to expose the 
adjustment collar.
3 Select first gear, then tako up the play in the 
gear change mechanism by gently prossing 
the gear lever to the left.
4 Measure the clearance between the gear 
lever stop and the side of the lover housing 
(see illustration).
5 If the clearance is not between 1 and 2 mm. 
slacken the adjustment collar clamping bolt 
and rotate the collar until the correct clearance 
is achieved (refer to illustration 2.4).
6 On completion, tighten the clamping bolt.

3.8a Remove the securing n u t. . .

Refit the gear lever gaitor and knob.

Cable linkage
7 To accurately adjust the operation of the 
gate and gear selector cables, precisely- 
machined jigs are required to sot the gear 
lever in a reference position. It is 
recommended, therefore that this operation 
be entrusted to a VW dealer.

3 Manual transmission -
removal and refitting

3.9 Disconnect any wiring harness multi­
plugs at the front of the gearbox

Removal
1 Select a solid, level surface to park the 
vehicle upon. Givo yourself enough spaco to 
movo around it easily. Apply the handbrako 
and chock the rear wheels.
2 Loosen the front wheel bolts, then raise the 
front of the vehicle and rest it securely on axle 
stands (see Jacking and vehicle support). 
Remove the front wheels.
3 Refer to Chapter 11 and remove the bonnet 
from its hinges.
4 Disconnect the battery nogative lead and 
position It away from the terminal. Note: II the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery.
5 The lock carrier is a panel assembly 
comprising the front valance and bonnet lock 
mechanism, radiator and grille, cooling fan. 
and headlight units. Its removal gives greatly- 
improved access to the engine and 
transmission, and allows them to be lifted out 
of the vehicle via the front of the engine bay. 
Its removal is described at the beginning of 
the engine removal procedure • refer to 
Chapter 2C for details.
6  On diesel engine models, remove the noise 
insulation tray from under the engine and 
transmission - see Chapter 1B. Section 3.
7 Disconnect the clutch cable from the 
transmission release lever (see Chapter 6).
8  Unbolt the earth strap from the 
transmission (see illustrations).
9 Referring to Sections 5 and 6 . disconnect 
the wiring plugs from the reversing light 
switch and road speed sensor. Where

applicable, disconnect any additional wiring 
plugs at the front of the transmission, arc 
release the wiring harness from any securing 
clips (see illustration).
10 Referring to Chapter 8 . disconnect botr 
driveshafts from the flanges on tr-» 
transmission - tie both driveshafts up out o* 
the way. with the left-hand driveshaft up as 
high as possible. Turn the steering wheel 
full left lock.
Models with rod-type gear linkage
11 Loosen the selector finger bolt, arc 
remove the selector finger from below the 
transmission (soo illustration). Discard the 
bolt - a new one must be used on refitting.
12 Prise off the retaining cirdip. and lever c#- 
the transmission support cable (where fitted 
from the transmission housing. Recover the 
bush from tho cable end fitting, and discard t
- a new bush must be used on refitting. 
Models with cable gear linkage
13 Unscrew the through-bolt and disconnect 
the gear selector cable from tho selector lever 
Remove the spring clip and dctach the gate 
selector cable from the relay lever. Remove 
the retaining circlips and detach the cables 
from the cable support bracket (see 
illustrations).
14 Remove the two angle-piece bolts at the 
rear, and the nut at the front, and lift off the 
cable support bracket from the top of the 
transmission (see illustrations). It may be 
necessary to push the exhaust system over

3.11 Gear selector finger (A), retaining bolt 
(1) and transmission support cable end 
fitting (2) • models with rod-type gear 

linkage

3.8b . . .  and disconnect the transmission 
earth strap
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3.13a Gear selector cable through-bolt (A) 
and gate selector cable spring clip (B)

slightly, to give sufficient clearance to remove 
the support bracket.
15 Prise off the retaining circlip, and lever off 
the transmission support cable (where fitted) 
from the transmission housing. Recover the 
bush from tho cable end fitting, and discard it

a new bush must be used on refitting (see 
illustration).
All models
16 Unbolt the flywheel shield plate from the 
underside of the transmission bellhousing.
17 Position a trolley jack underneath the 
transmission, and raise it to just take the 
woight of the unit.
18 Unscrew and remove the upper bolts 
securing the transmission bellhousing to the 
engine, noting the locations of the bolts, as 
they are of different sizes and lengths.
19 Referring to Chapter 2A or B as 
applicable, unbolt and remove the 
engine/transmission rear mounting.
20 Where applicable on petrol engine 
models, unbolt and remove the inlet manifold 
support bracket.
21 Rofer to Chapter 5A and remove the 
starter motor.
22 Ensure that tho weight of the engine and 
transmission is adequately supported, then 
unscrew and remove tho two bolts securing 
the transmission to the left-hand mounting 
(refer to Chapter 2A or B. as applicable).
23 Carefully tilt the engine and transmission 
assembly down at the transmission end. 
making sure the weight of the transmission is

3.13b Gear selector and gate selector 
cables disconnected

still adequately supported. Check that nothing 
remains attached to the transmission housing 
which would prevent its removal.
24 Unscrew and remove the lower bolts 
securing the transmission bellhousing to the 
engine, again noting the bolt locations, as 
they are of different sizes and lengths.
25 Carefully prise the transmission off its 
locating dowels, and move K to the side, to

clear the clutch components. 
W arning: S upport the
transm ission to  ensure th a t it  
rem ains steady on the jack 

head. Keep the transm ission level un til tho 
in p u t sha ft Is fu lly  w ithdraw n from  the 
clutch fric tion  plate.
26 When all the locating dowels are clear of 
their mounting holes, lower tho transmission 
out of the engine bay using the jack.

Refitting
27 Refitting the transmission is ossentially a 
reversal of the removal procedure, but noto 
the following points:
a) Apply a smear o f high-melting-point 

grease to the clutch friction plate splines; 
take care to avoid contaminating the 
friction surfaces.

b) Tighten the bellhousing bolts to the 
specified torque

c) Refer to Chapter 2A or B (as applicable) 
and tighten the engine and transmission 
mounting bolts to the correct torque.

d) On models with the rod-type gear linkage, 
when refitting the selector finger, clean its

3.14a Remove two bolts from support 3.14b . . .  and nut at front, and remove
bracket anglo p iece . . .  support bracket

3.13c Cable retaining circlips (arrowed) at 
the cable support bracket

2 3 4 5

3.13d Selector cables and relay linkage - 
models with cable gear linkage

1 Goar selector cable
2 Selector lover (fits into selector finger - 

arrowed)
3 Gate selector cable
4 Relay lover
5 Mounting bracket
6 Selector finger
7 Gate selector link rod

threaded hole with an M8 tap. and fit a 
new bolt using thread-locking fluid. The 
finger should be assembled so that the 
bolt fits into the forward recess in the 
inner finger (see illustration).

3.15 Prise off the retaining circlip and lever 
off the transmission support cable • renew 

bush in cable end fitting (arrowed)
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3.27 Selector finger securing bolt (1) fits
into forward recess in inner finger (2) when 

assembled - rod-type gear linkage
a) When refitting the transmission support 

cable, renew the cable bush at the 
transmission end.

f) Refer to Chapter 6 when refitting the 
clutch cable.

g) On completion, refer to Section 2 and 
check the gearchange linkage adjustment.

4 Manual transmission
overhaul - general information

The overhaul of a manual transmission is a 
complex (and often expensive) engineering 
task for the DIY home mechanic to undertako. 
which requires access to specialist 
equipment. It involves dismantling and 
reassembly of many small components, 
measuring clearances precisely and if 
necessary, adjusting them by the selection 
shims and spacers. Internal transmission 
components are also often difficult to obtain 
and in many instances, 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 if the special tools are available

and the job is carried out in a deliberate step- 
by-step manner, to ensure 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 hydraulic 
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 is 
fitted to make reassembly easier and 
accurate.

Before dismantling the transmission, it will 
help if you have some idea of where the 
problem lies. Certain problems can be closely 
related to specific areas in the transmission 
which can make component examination and 
renewal easier. Refer to the Fault Diagnosis 
Section in the Reference section of this 
manual for more information.

5 Reversing light switch -
testing, removal and refitting

or short circuit, or is intermittent in its 
operation, it should be renewed.

Removal
6 Ensure that the ignition switch is turned t: 
the OFF position.
7 Unplug the wiring harness from the 
reversing light switch at the connector.
8  Slacken the switch body using a ring 
spanner and withdraw it from the transmission 
casing. Recover the sealing ring, where fitted

Refitting
9 Refit the switch by reversing the removal 
procedure.

Testing
1 Ensure that the ignition switch is turned to 
the OFF position.
2 Unplug the wiring harness from the 
reversing light switch at the connector (see 
Illustration). The switch is located on the 
front of the transmission casing, with tho 
harness clipped into a retaining bracket 
above.
3 Connect tho probes of a continuity tester, 
or multimeter set to the resistance 
measurement function, across the terminals 
of the reversing light switch.
4 The switch contacts are normally open, so 
with any gear other than reverse selected, the 
tester/meter should indicate an open circuit. 
When reverse gear is then selected, the 
switch contacts should close, causing the 
tester/meter to indicate a short circuit.
5 If the switch appears to be constantly open

6 Road speed
sensor/speedometer drive - 
removal and refitting I1

General information
1 All transmissions are fitted with an 
electronic road speed sensor. This device 
measures the rotational speed of the 
transmission final drive, and converts the 
information into an electronic signal, which ts 
then sent to the speedometer module in the 
instrument panel. On most models, the signa 
is also used as an input by the engine 
management system ECU.

Removal
2 Ensure that the ignition switch is turned to 
the OFF position.
3 Locate the speed sensor, at the top of the 
transmission casing. Unplug the wiring 
harness from the sensor, at the connector 
(see illustration).
4 Unscrew the transducer using a suitable 
spanner, and withdraw the unit from the 
transmission casing.
5 Recover the sealing ring, where fitted.

Refitting
6 Refit the sensor by following the removal 
procedure in reverse.

6.3 Disconnecting the road speed sensor 
connector on top of the transmission

5.2 Disconnecting the reversing light 
switch

expert22 /yia http://rutracker.org

http://rutracker.org


Chapter 7 Part B:
Automatic transmission
Contents
Automatic transmission - removal and refitting.................................  2
Automatic transmission overhaul - general information ...................  3
General information.............................................................................. 1

Degrees of difficulty

Ignition key Park lock system - description. cabie renewal and
adjustment........................................................................................  5

Selector cable - removal, refitting arid adjustm ent...........................  4

' Fairly easy, suitable Fairly difficult. Difficult, surtable for % Very difficult.
for beginner with suitable for competent ^ experienced DIY suitable for expert DIY
some experience DIYmechanic mechanic or professional

Easy, suitable for
novice with little 
experience I

Specifications
General
Transmission type num ber.......................................................................  001
Application ................................................................................................  1.4 and 1.6 litre petrol engine models
Description ................................................................................................  Electro-hydraulicalfy controlled planetary gearbox providing four forward

speeds and one reverse speed. Drive transmitted through hydrokinetic 
torque converter. Lock-up clutch on top two speeds, electronic control 
unit (ECU). Two driving modes, selected automatically by ECU

Automatic transmission fluid type ........................................................... See Lubricants, fluids and tyre pressures
Automatic transmission fluid capac ity ....................................................  See Chapter 1A Specifications

Ratios (typ ica l)

2nd
3rd.

Torque w rench se ttings

Transmission bellhousing-to-engine bolts:

2.875:1
1.512:1
1 .000:1
0.726:1
2.656:1

Nm Ib fft
110 81
8 6
8 6
6 4
23 17
13 10
6 4
15 11

. 60 44

. 60 44
80 59

. 6 4

1 General information

The VW type 001 automatic transmission 
has four forward speeds (and one reverse). 
The automatic gear changes are electronically 
controlled, rather than hydraulically as with 
previous conventional types. The advantage 
of electronic management is to  provide a 
faster goarchange response. A kickdown 
facility is also provided, to enable a faster 
acceleration response when required.

The transmission consists of three main 
assemblies: the torque converter, which is 
directly coupled to the engine; the final drive 
unit, which incorporates the differential unit; 
and the planetary gearbox, with its multi-disc 
clutches and brake bands. Tho transmission 
is lubricated with automatic transmission fluid 
(ATF), and is regarded by the manufacturers 
as being filled for life, with no requirement for 
the fluid to be changed at regular intervals. No 
provision is made for DIY chocking of the fluid 
level, either - this must be carried out by a VW 
dealer, using special equipment capable of 
monitoring the fluid temperature.

The torque converter incorporates ai 
automatic lock-up feature, which eliminate 
any possibility of converter slip in the top tw  
gears; this aids performance and economy. I 
addition to the normal alternative of manuc 
change, two further modes are available - spot 
or economy mode. In sport mode, upshifts ar 
delayed longer, to make full use of engin 
power, while in economy mode, upshifts ar 
taken as soon as possible, to permit optimur 
economy. The decision as to which operatin­
mode to use is determined by the ECU. base' 
on throttle position and its rate of change (thi 
information is derived from the throttl
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potentiometer signal). In this way. gearchanges 
can be economy-orientated, but full 
acceleration is always available on demand.

Another feature of this transmission is the 
selector lever lock, with which the selector 
lever can be set in the P or N position when 
the engino Is running, below about 3 mph. 
Under these conditions, selection from P or N 
can only bo made by depressing the brake 
pedal. Correct function:ng of the brake stop­
light switch is therefore vital for this system to 
work correctly - see Chapter 9.

The transmission kickdown switch, which 
acts to select a lower gear (where possible) on 
futl-throttto acceleration, is incorporated into 
tho accelerator cable. Tho switch itself is 
mounted on the bulkhead in the engine 
compartment. No adjustment of the switch is 
possible, beyond ensuring that the basic 
accelerator cable adjustment is correct - see 
Chapter 4A or B. as applicable

A starter Inhibitor relay is fitted, to prevent 
starter motor operation unless the trans­
mission is in P or N. Tho relay is located above 
the main fuse/relay panel (see Chapter 12). 
and is typically marked with the number 53.

Some models also feature a security/safety 
device which locks tho transmission in P when 
the ignition key is removed (see Section 5).

The transmission is fitted with an electronic 
road speed sensor (refer to illustration 2.9). 
This device measures the rotational speed of 
the transmission final drive, and converts the 
information into an electronic signal, which is 
then sent to the speedometor module in the 
instrument panel. The signal is also used as an

input by the engine management system ECU.
A fault diagnosis system is integrated into 

the control unit, but analysis can only bo 
undertaken with specialised equipment. If a 
malfunction should occur in the transmission 
electrical system, automatic gear selection will 
continue, but the changes will be noticeably 
jerky. There is also an emergency running 
mode, in which 4th gear will not be selected. In 
the event of automatic selection failure, the 
selection of gears can be made manually. In 
any event, it is important that any transmission 
fault be identified and rectified at the earliest 
possible opportunity. Delay in doing so will 
only cause further problems. A VW dealer can 
'interrogate' tho ECU fault memory for stored 
fault codes, enabling him to pinpoint the fault 
quickly. Once the fault has been corrected and 
any fault codes have been cleared, normal 
transmission operation should be restored.

Because of the need for special test 
equipment, the complexity of some of the 
parts, and the need for scrupulous cleanliness 
when servicing automatic transmissions, the 
amount which the owner can do is limited. 
Repairs to the final drive differential are also not 
recommended. Most major repairs and 
overhaul operations should be left to a VW 
dealer, who will be equipped with tho 
necessary equipment for fault diagnosis and 
repair. The information in this Chapter is 
therefore limited to a description of the removal 
and refitting of the transmission as a complete 
unit. The removal, refitting and adjustment of 
the selector cable is also desenbed.

In the event of a transmission problem

occurring, consult a VW dealer or transmtss-?- 
specialist before removing tho transmlsso* 
from the vehicle, since the majority of fa ." 
diagnosis is carried out with the transmisso* 
in situ.

2 Automatic transmission -
removal and refitting ^

Removal
1 Select a solid, lovel surface to park 
vehicle upon. Give yourself enough space :: 
move around it easily. Apply tho handbra* * 
and chock the rear wheels.
2 Loosen the front wheel bolts, and the left- 
hand driveshaft hub nut/bolt, then raise f *  
front of the vehicle and rest it securely on ax* 
stands (see Jacking and vehicle suppor 
Romove the front wheels. Allow a suitab* 
working clearance underneath for :*■? 
eventual withdrawal of the transmission.
3 Refer to Chapter 11 and remove the bonne? 
from its hinges.
4 The lock carrier is a panel assernb’. 
comprising the front valance and bonnet Iocj 
mechanism, radiator and grille, cooling fa- 
and headlight units. Its removal gives greatt, • 
improved access to tho engine a r :  
transmission, and allows them to be lifted o~" 
of the vehicle via the front of the engine ba­
its removal is described at the beginning c-* 
the engine romoval procedure - refer •: 
Chapter 2C for details.
5 Disconnect tho battery negative lead a r : 
position It away from the terminal. Note: It th t 
vehicle has a security-coded radio, check thai 
you have a copy o f the code number be for* 
disconnecting tho battery.
6  Remove the battery as described ■ 
Chapter 5A, then remove the battery tray arc 
the cable guide rail beneath.
7 Trace the wiring harness back from the 
radiator cooling fan motor, and remove the 
radiator fan control unit.
8 Referring to Chapter 4A or B as applicable 
remove the air cleaner housing and air inler 
trunking.
9 Disconnect all the wiring connections fro r 
the transmission, labelling them if required for 
refitting (seo illustration).
10 Using hose clamps, clamp off the flu c 
hoses at the fluid cooler, and disconnect the 
hosos.
11 Referring to Chapter 4D, remove the 
exhaust front downpipe and catalytic converter
12 Referring to Chapter 8 . disconnect bo*.r 
driveshafts from the flanges on the 
transmission - tie the right-hand shaft up ou: 
of the way. Remove the left-hand drivesha*- 
completely.
13 Refer to Chapter 5A and remove the 
starter motor.
14 Remove three nuts and take off the torque 
converter shield plate from the underside o‘ 
tho transmission bellhousing.

2.9 External components on the 
001 automatic transmission

Bolt
Series resistance 
Wiring harness 
Road speed sensor 
Bolt 
Bolt
Transmission speed 
sender 
Transmission 
Solenoid valve wiring 
harness

10 Multi-function switch
11 Bolt
12 Selector shaft lover
13 Nut
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15 Where fitted, remove the transmission 
sump guard from under the transmission.
16 Position the selector lever in the P 
position, then detach tho selector cable from 
the lovor on the transmission by unscrewing 
the shouldered retaining bolt; recover the 
serrated washer. Detach the cablo retaining 
dip, and move the cablo out of the way. The 
serrated washer should bo discarded, and a 
new one fitted on reassembly.
17 Where applicable, detach tho power 
steering pump fluid pipes from the radiator - 
there is no need to disconnect the fluid unions.
18 Remove the radiator cooling fan as 
descnbed in Chapter 3.
19 The weight of the engine must now be 
supported while the engine/transmission 
mountings are removed. To do this, attach a 
lift sling to the engine, and raise it with an 
engino crane just enough to support the 
weight of tho engine, or support the engine 
securely from below, taking care not to 
damage the sump. Alternatively, use an 
engine support bracket similar to the type 
which VW mechanics use (see illustration).
20 In order to create sufficient room for the 
transmission to be separated and removed, 
the auxiliary drivebelt and its crankshaft pulley 
must be removed as described in Chapter 2A.
21 Position a trolley jack underneath the 
transmission, and raise it to just take the 
weight of the unit.
22 Referring to Chapter 2A, disconnect the 
engine/transmission rear mounting, and 
remove the transmission left-hand mounting 
completely.
23 Unscrew and remove the upper bolts 
securing the transmission bellhousing to the 
engine, noting the locations of the bolts, as 
they are of different sizes and lengths.
24 Lower the engine support bar. hoist or jack 
(as applicable) as far as possible, ensuring that 
th e  weight of the engine is StiH supported.
25 Unscrew and remove the lower bolts 
securing the transmission bellhousing to tho 
engine, again noting the bolt locations, as 
they are of different sizes and lengths.
26 Check that all fixings and attachments are 
dear of the transmission. Enlist the aid of an 
assistant to help in guiding and supporting the 
transmission during its removal.
27 The transmission is located on engine 
alignment dowels, and if stuck on them, it 
may be necessary to carefully tap and prise 
the transmission free of the dowels to allow 
separation. Once the transmission is 
disconnected from the location dowels, swivel 
the unit out and lower it out of the car.

A  W arning: S upport the
transm ission to  ensure tha t it  
rem ains stoady on the jack 
head. Ensure tha t the torque 

convertor remains in position on Its shaft in 
the torque converter housing.
28 With the transmission removed, bolt a 
suitable bar and spacer across the front face 
of the torque converter housing, to retain the 
torque converter In position.

used by VW mechanics 

R e f it t in g
29 Refitting is a reversal of the removal 
procedure, but note the following special 
points:

a) When reconnecting tho transmission to 
the engine, ensure that the location 
dowels are in position, and that the 
transmission is correctly aligned with 
them before pushing it fully into 
engagement with the engine. As the 
torque converter is refitted, ensure that 
the drive pins at the centre o f the torque 
converter hub engage with the recesses 
in the automatic transmission fluid pump 
inner wheel.

b) Tighten all retaining botts to their 
specified torque wrench settings.

c) Reconnect and adjust the selector cable, 
as described in Section 4.

d) On completion, have the transmission 
fluid level checked by a VW dealer. If a 
new transmission unit has been fitted, it 
may be necessary to havo the 
transmission ECU matched to tho engine 
management ECU electronically, to 
ensure correct operation - seek the advice 
o f your VW dealer.

3 Automatic transmission 
overhaul -
general information

In the event of a fault occurring, it will be 
necessary to establish whether the fault is 
electrical, mochanical or hydraulic in nature, 
before repair work can be contemplated. 
Diagnosis requires detailed knowledge of the 
transmission's operation and construction, as 
well as access to specialised test oquipment. 
and so is deemed to be beyond the scope of 
this manual. It is therefore essential that 
problems with the automatic transmission are 
referred to a VW dealer for assessment.

Note that a faulty transmission should not 
bo removed before the vehicle has been 
assessed by a dealer, as fault diagnosis is 
carried out with the transmission in situ.

4 Selector cable -
removal, refitting jk
and adjustment 

Removal
1 Disconnect the battery negative lead and 
position It away from the terminal. Note: It the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery.
2 Raise and support the vehicle at the front 
end on axle stands (see Jacking and vehicle 
support). Allow a suitablo working clearance 
underneath the vehicle.
3 Move the selector lever to the P position.
4 Undo the screw under the detent button on 
the lever handle, and lift the handle from tho 
lever (see illustration overleaf).
5 Detach and lift the selector cover up from 
the centre console.
6 Prise free the circlip and detach the cable 
from the shift mechanism.
7 Referring to Chapter 4D, remove the 
exhaust system front downpipe and catalytic 
convertor. Where applicable, detach and 
remove the sections of exhaust heat shield 
necessary to gain access to the selector cable.
8  Withdraw the cable from the selector lever 
housing, and remove the protective sleeve. If 
the sleeve is no longer a tight fit in its selector 
housing aperture, or is in any way damaged, 
discard it and fit a new one on reassembly. 
Working along its length, release the cable 
from the securing clips. Note the cable routing 
carefully for refitting.
9 At the transmission end of the cable, undo 
tho locking bolt and detach the cable from the 
transmission selector shaft. Recover the 
serrated washer, and discard it - a new one 
must be used on refitting.

Refitting
10 Refit the selector cable by reversing the 
removal procedure, noting the following points:
a) Use a new serrated washer when 

reconnecting the cable to the selector 
lever, but do not tighten the locking bolt 
until the cable has been adjusted, as 
descnbed below.

b) Ensure that the cable is correctly routed, 
as noted on removal, and that it is 
securely held by Its retaining clips.

c) Fit the protective sleevo to the selector 
housing before passing through tho 
selector cable.

d) When fitting the cable to the selector 
lever, use a new circlip.

e) Adjust the selector cable as descnbed 
below.

Adjustment
11 Inside the car. move the selector lever to 
the P position.
12 At the transmission, slacken the cable 
locking bolt on the side of the selector shaft 
lever (if not already done). Push the selector
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4.4 Selector lever and cable details

1 Ignition switch 7 Selector lever
2 Park locking sleeve

cable 8 Cover strip
3 Clip 9 Selector lever
4 Selector lever 10 Nut

handle 11 Distance
5 Screw piece
6 Selector cover 12 Gasket

shaft up against Its end stop, corresponding to 
the P position, then tighten the locking bolt to 
tho specified torque. If a new cable has not 
been fitted, chock tho condition of the serrated 
washer on tho locking bolt, and renew it if it 
appears to be in less-than-perfoct condition.
13 Verify the operation of the selector lever 
by shifting through all gear positions and 
checking that every gear can be selected 
smoothly and without delay.

5 Ignition key Park lock
system - description, cable ^
renewal and adjustment ^

Description
1 This system is a security/safety device, 
intended to prevent the vehicle from being left 
with the transmission in any position other 
than P. The ignition key cannot be removed 
from the lock unless P is selected, and once 
tho key has been removed, no othor position 
than P can be selected.
2 This function is provided by means of a 
cable fitted to the selector linkage at the 
seloctor lever, and to the ignition switch 
assembly (refer to illustration 4.4).

13 Selector lever 
housing

14 Screw
15 Nut
16 Protective sleeve
17 Selector cable
18 Seal
19 Circlip

Lock cable 
Removal
3 With reference to Section 4. remove the 
selector lever handle and cover.
4 Referring to Chapter 11, remove the centre 
console for access to the cable run.
5 At the selector lever, loosen the clamp 
screw and disconnect the cable outer (see 
illustration). Unhook the cable eye from the 
peg on tho operating lever.
6 Referring to Chapter 10. remove the steering 
wheel and the upper and lower steering column 
shrouds for access to the ignition switch.
7 Press the lock cable clip out of its mounting 
bracket, and prise the cable end fitting off its 
ballstud (see illustration).

selector lever

8  Tho lock cable is now free to be remove: 
from the car. Take careful note of the cake 
routing, and remove any furthor trim as 
necessary to facilitate removal of the cable. 
R efitting
9 Refitting is a reversal of removal. Check th? 
cablo adjustment as described below. 
A d justm ent
10 If not already done, refer to paragraphs 3 
and 4 to gain access to the cable at the 
selector lever. Loosen tho cable damp sere-* 
at the selector lever.
11 Apply the handbrake firmly. Place the 
selector lever in position 1.
12 Turn the ignition key to the start position 
and release it.
13 Adjust the clearance between the 
operating lever and the locking pin by mov.ns 
the cable outer in Its clamp, as shown (see 
illustration).
14 When the clearance is correct, move the 
selector lever to P and turn the ignition key:: 
tho off position. It should be possible :: 
remove the ignition key - if not. repeat the 
adjustment procedure, and check the cable 
for stiffness or kinking. When the system < 
working correctly, it should only be possible 
to remove tho key with the selector in P. arc 
once tho key is removed, it should not be 
possible to move the lever out of P.

1 Operating 2 Locking pin
lever a = 0.7 mm

20 Washer
21 Bolt
22 Transmission
23 Selector shaft 

lever
24 Washer
25 Locking bolt
26 Serrated washer



Chapter 8
Driveshafts
Contents
Driveshaft - removal and refitting .......................................................  2 Driveshaft rubber gaiters •
Driveshaft overhaul - general in form ation..........................................  4 General inform ation___
Driveshaft rubber gaiter and constant velocity (CV) joint 

c h e ck .............................................................................. See Chapter 1

renew al.....................................................  3
.................................................................... 1

Degrees of difficulty
Easy, suitable for 
novice with little 
experience

Fairly easy, suitable 
for beginner with 
some experience ^

Fairly difficult, ^
suitable for competent ^  
DIY mechanic ^

Difficult, suitable for ^  
experienced DIY 
mechanic

Very difficult, Sk
suitable for expert DIY 
or professional ^

Specifications
T y p e .................................................................  ........................................  Steel shafts with ball-and-cage type constant velocity joint at each

end (certain models have a tripod type inner joint)

Torque w rench se ttings Nm ib fft
Driveshaft retaining bolt (automatic transmission models).....................  110 81
Driveshaft retaining nut (12-point type):

Stage 1 ...................................................................................................  200 148
Slacken the nut by one turn, then:
Stage 2 ...................................................................................................  50 37
Stage 3 ...................................................................................................  Angle-tighten a further 30°

Inner CV joint-to-drive flange bolts:
Driveshaft with tripod type inner joint (M8  b o l t ) ..................................  40 30
All other driveshafts ..............................................................................  45 33

Lower arm balljoint retaining b o lts ...........................................................  35 26
Roadwheel b o lts ......................................................................................... 110 81



Chapter 1 Part A:
Routine maintenance & servicing - petrol models

1A*1

Contents
Air filtor renewal................................................................................... 26
Airbag unit check................................................................................  7
Automatic transmission fluid level check .......................................... 27
Auxiliary drivebelt chock and renewal.................................................23
Battery electrolyte level check............................................................. 11
Brako fluid renewal ..............................................................................31
Braking system chock ..........................................................................14
Coolant renewal................................................................................... 30
Engine management system fault code ch o ck ...................................10
Engine oil and filter renewal................................................................ 3
Exhaust emissions chock ...................................................................32
Exhaust system check......................................................................... 16
Front brake pad chock........................................................................  4
Fuel filter renewal................................................................................. 28
Headlight beam alignment check .......................................................18
Hinge and lock lubrication.................................................................. 9

Hose and fluid leak ch e ck ....................................................................12
Introduction.......................................................................................... 1
Ughts and horn operation check........................................................  6
Lubricate folding fabric sunroof guide ra il........................................... 20
Manual transmission oil level check ................................................... 24
Pollen filter renewal..............................................................................22
Rear brake shoo chock ........................................................................15
Regular maintenance........................................................................... 2
Resetting service interval display ......................................................  5
Road te s t .............................................................................................. 19
Spark plug renewal .............................................................................. 21
Steering and suspension check ..........................................................17
Timing belt renewal..............................................................................29
Transmission and driveshaft gaiter check........................................... 13
Undetbody protection check............................................................... 25
Washer system<s) ch e c k ..................................................................... 8

Degrees of difficulty
Easy, suitable for Fairty easy, suitable % Fairly difficult. Difficult, suitable for %

>

Very difficult.
novice with littte

1
fa  begmner with suitable for competent experienced DfY suitable for expert DIY ^

experience some experience * D(Y mechanic mechanic or professional
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1 General information

Drive is transmitted from the differential to the 
front wheels by means of two driveshafts of 
unequal length. The right-hand driveshaft Is 
longer than the left-hand, due to the position of 
the transmission. Depending on engine size and 
transmission type, there are several different 
types of driveshaft which may be fitted:

1) Solid-steel left-hand shaft, tubular right- 
hand shaft, with ball-and-cage CVjoints 
(see illustration).

2) Solid-steel shafts, ball-and-cage outer CV 
joint, triple-roller (tripod-type) inner CV 
joint, driveshafts secured to wheel hub 
with nut (see illustration).

3) Solid-steel shafts, ball-and-cage outer CV 
joint, triple-roller (tnpod-type) inner CV 
joint, driveshafts secured to wheel hub 
with bolt (automatic transmission models).

Both driveshafts are splined at their outer 
ends to accept the wheel hubs, and are 
threaded so that each hub can be fastened by 
a large nut or bolt. The inner end of each 
driveshaft is bolted to the transmission drive 
flanges.

Constant velocity (CV) joints are fitted to 
each end of the driveshafts. to ensure the 
smooth and efficient transmission of drive at 
all the angles possible as the roadwheels 
move up and down with the suspension, and 
as they tum from side to side under steering. 
As mentioned above, the constant velocity 
joints are either of the ball-and-cage type or 
tripod type.

2 Driveshaft -
removal and refitting ^

Removal
1 Remove the wheel trim/hub cap m  
applicable) and slacken the drives-s*- 
retaining nut/bolt with the vehicle resting o- 
its wheels (see illustration). Also slacker 
wheel bolts
2 Chock the roar wheels of the car, firr- . 
apply the handbrake, then jack up the froc: 31 
the car and support it on axle stancs. 
Remove the relevant front roadwheel.
3 Remove tho CV joint protector plate frc~ 
the suspension lower arm.
4 If the right-hand driveshaft is b e r ;

1.1a Exploded view of driveshaft components • 
models with ball-and-cage inner CV joint

1.1b Exploded view of driveshaft components • 
models with tripod-type Innor CV Joint

10 Gaiter securing1 Circlip
2 Gasket
3 Inner CV jo int
4 Dished washer
5 Right-hand 

driveshaft 
(tubular)

6 Left-hand 
driveshaft (solid)

7 Gaiter securing
clip

8 Outer CV jo int 
gaiter

9 Gaiter securing 
clip

10 Dished washer
11 Thmstwasher
12 Circlip

13 Outer CV jo int
14 Drrveshaft nut
15 Driveshaft flange 

bolt
16 Gaiter securing 

Clip
17 Plate
18 Inner CV jo int 

gaiter

1 Driveshaft nut 
(bolt on automatic 
transmission 
models)

2 Outer CV jo int 
gaiter

3 Gaiter securing 
clip

4 Dnveshaft flange 
bolt

5 Inner CV jo int 
housing

6 Inner CV jo int 
rollers *
chamfered end 
(arrowed) fits onto 
driveshaft

7 Circlip

d ip
11 Inner CV jo int 

gaitor
12 Driveshaft
13 Dished washer
14 Thrustwasher
15 C irdip

8 Seal 16 Outer CV jo in t
9 Inner CV jo int cover
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2.1 Removo the trim/hub cap and slacken 
the driveshaft retaining nut

removed, unbolt and remove the retaining clip 
for the lambda sensor wiring harness, where 
applicable. Ensure that the harness is kept 
clear as the driveshaft is removed/refitted.
5 Using a suitable marker pen. draw around 
the end of the suspension lower arm. marking 
tho correct fitted position of tho balljoint. 
Unscrew the balljoint retaining bolts and 
remove the retaining plato from tho top of the 
lower arm.
6 Unscrow and removo tho driveshaft 
retaining nut/bolt and (where fitted) remove its 
washer.
7 Slacken and remove the splincd bolts 
securing the inner driveshaft joint to the 
transmission flange and, whore necessary, 
recover the retaining plates from underneath 
the bolts (see illustrations). Support tho 
driveshaft by suspending it with wire or string
- do not allow it to hang under its weight, or 
the joint may bo damaged.
8 Carefully pull the swivel hub assembly 
outwards, and withdraw tho driveshaft outer 
constant velocity joint from the hub assembly. 
The shaft will probably be a very tight fit in the 
hub: tap tho joint out of the hub using a soft- 
faced mallet. If this fails to free it from the hub. 
the joint win have to be pressed out using a 
suitable tool which is bolted to tho hub.
9 Manoeuvre the driveshaft out from 
underneath the vehicle and (where fitted) 
recover tho gasket from tho end of tho inner 
constant velocity joint. Discard the gasket - a 
new one should be used on refitting.
10 Do no t a llow  the vehicle to rest on its  
wheels w ith  one o r both driveshaft(s)

2.7a Inner CV jo int splined bolts and 
retaining plates

rem oved, as damage to tho wheel 
bearing(s) may result. If moving the vehicle 
is unavoidable, temporarily insert the outer 
end of the driveshaft(s) in the hub(s). and 
tighten the driveshaft retaining nut/bolt(s) to 
50 Nm/37 Ibf ft; In this case, the inner end(s) 
of the driveshaft(s) must be supported, for 
example by suspending with string from the 
vehicle underbody. Do no t a llow  the 
driveshaft to hang down under Its weight, 
o r the Joint may be damaged.

Refitting
11 Ensure that the transmission flange and 
inner joint mating surfaces are clean and dry. 
Where necessary, fit a new gasket to the jotnt 
by peeling off its backing foil and sticking it in 
position.
12 Ensure that the outer joint and hub splines 
are clean and dry.
13 Manoeuvre the drivoshaft into position, 
and engage the outer joint with the hub. 
Ensure that the threads are clean, and apply a 
smear of oil to the contact face of the 
driveshaft retaining nut/bolt. Although VW do 
not specifically roquire that a new nut or bolt 
be used, it is advisable to consider fitting one. 
particularly in view of the high torque applied. 
Fit the washer (where fitted) and the nut/bolt, 
and draw the joint fully into position. Do not 
try to fully tighten tho driveshaft nut/bolt until 
the vehicle is resting on its whools.
14 Refit the suspension lower arm balljoint 
retaining bolts, and tighten them to the 
specified torque setting, using the marks 
made on removal to ensure that the balljoint is 
correctly positioned.
15 Align tho driveshaft inner joint with the 
transmission flange, and refit tho retaining 
plates (where applicable) and the bolts. 
Tighten tho rotaining bolts to the specified 
torque.
16 Rofit the CV joint protector plate to the 
lower arm. Where removed, refit the lambda 
sensor wiring harness retaining dip. ensuring 
that the harness is securely clipped back into 
place.
17 Ensure that the outer joint is drawn fully 
into position, then refit the roadwheol and 
lower the vehicle to the ground.
18 Tighten the driveshaft nut/bolt to the 
specified torque setting (see Haynes Hint).

^ J S
-

* . 1
2.7b Using a suitable key or socket, 

slacken the splined b o lts . . .

Where a 12-point nut is fitted , the angle 
between each drivoshaft re ta in ing nut 
fla t po in t is 3 0 \ I f  an angle-tightening 
gauge is not available, the angle can be 
accurately measured by making marks 
on tho hub and the nearest nu t fla t 
po in t and tightening the nut so its  mark 
moves by the correct number o f points

19 Once the driveshaft nut/bolt is correctly 
tightened, tighten the whool bolts to the 
specified torque and refit the wheel tnm/hub 
cap.

3 Driveshaft rubber gaiters - ^
renewal 'K

Outer CV joint gaiter
1 Remove the driveshaft as described in 
Section 2.
2 Secure the driveshaft in a vice equipped 
with soft jaws, and release the two outer joint 
gaiter retaining clips. If necessary, the 
retaining clips can be cut to release them.
3 Slide the rubber gaiter down the shaft to 
expose the constant velocity joint, and scoop 
out excess grease.
4 Using a soft-faced mallet, tap the joint off 
the end of tho driveshaft.
5 Remove tho circlip from the driveshalt 
groove, and slide off the thrustwasher and 
dished washer, noting which way around it is 
ntted.
6 Slide the rubber gaiter off the driveshaft and 
discard it.

2.7c . . .  and recover the retaining platos
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7 Thoroughly clean the constant velocity 
joint(s) using paraffin, or a suitable solvent, 
and dry thoroughly. Carry out a visual 
inspection as follows.
8  Move the inner splined driving member 
from side to sido to expose each ball in tum at 
the top of its track. Examine the balls for 
cracks, flat spots or signs of surface pitting.
9 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. If, 
when carrying out the road test as described 
in Chapter 1, any noise from the driveshaft 
joints was apparent, inspect the joints 
carefully to determine the cause. Re-packing 
the joint with grease and fitting a new gaiter is 
unlikely to effect a reduction in noise.
10 If on inspection any of the constant 
velocity joint components are found to be 
worn or damaged, it will be necessary to 
renew the complete joint assembly. If the joint 
is in satisfactory condition, obtain a new gaiter 
and retaining clips, a constant velocity joint 
circlip and the correct type of grease. Grease 
is often supplied with the joint repair kit - if 
not, use a good-quality molybdenum 
disulphide grease.
11 Tape ovor the splines on the end of the 
driveshaft. to protect the new gaiter as it is 
slid into place.
12 Slide the new gaiter onto the end of the 
driveshaft, then remove the protective tape 
from the driveshaft splines.
13 Slide on the dished washer, making sure

its convex side is innermost, followed by the 
thrustwasher.
14 Fit a new circlip to the driveshaft. then tap 
the joint onto the driveshaft until the circlip 
engages in its groove. Make sure that the joint 
is securely retained by the circlip.
15 Pack the joint with the specified type of 
grease. Work the grease well into the bearing 
tracks whilst twisting the joint, and fill the 
rubber gaiter with any excess.
16 Ease the gaiter over the joint, and ensure 
that the gaiter lips are correctly located on 
both the driveshaft and constant velocity joint. 
Lift the outer sealing lip of the gaiter, to 
equalise air pressure within the gaiter.
17 Fit the large metal retaining clip to the 
gaiter. Pull the clip as tight as possible, and 
locate the hooks on the clip in their slots. 
Remove any slack in the gaiter retaining clip 
by carefully compressing the raised section of 
the clip. In the absence of the special tool, a 
pair of side cutters may be used, taking care 
not to cut the clip. Secure the small retaining 
clip using the same procedure. Some CV 
gaiter kits now include plastic cable-ties to 
secure the gaiters - while not as effective as 
the metal clips, they are adequate for the task. 
Ensure the ties are pulled as tight as possible, 
and that the excess is trimmed off.
18 Check the constant velocity joint moves 
freely In all directions, then refit the driveshaft 
to the vehicle, as described in Section 2.

Inner CV jo in t garter
19 A hydraulic press and several special 
tools are required to remove and refit the inner

CV joint. Therefore it is recommended thal 
gaiter renewal is entrusted to a VW dealer.

4 Driveshaft overhaul -
general information

1 If any of the checks described in Chapter * 
reveal wear in any driveshaft joint, first remcv? 
the roadwheel trim or centre cap (as 
appropriate) and check that the drivesha** 
retaining nut/bolt is tight.
2 If the nut/bolt is tight, refit the centre cap or 
trim. Repeat this check on the rem a in r: 
driveshaft nut/bolt.
3 Road test the vehicle, and listen for £ 
metallic clicking from the front as the vehice 
is driven slowly in a circle on full lock. This tes* 
should be performed in both directions. I? s 
clicking noise is heard, this indicates wear * 
the outer constant velocity joint. This mea~s 
that the joint must be renewed; recondition!--: 
is not possible.
4 If vibration, consistent with road speed, s 
felt through the car when accelerating, there s 
a possibility of wear in the inner consta;" 
velocity joints.
5 To check the joints for wear, the drives ha ~ 
must be dismantled. The outer co n s ta t 
velocity joint can be removed and checked 
but work on the inner joint should b* 
entrusted to a VW dealer (see Section 3); i ‘  

any wear or free play is found, the affectec 
joint must be renewed.



Chapter 9
Braking system
Contents
Anti-lock braking system (ABS) - general information . ..................... 19 Hydraulic pipes and hoses - renewal ............................................ 3
Anti-lock braking system (ABS) components - removal and refitting . 20 Hydraulic system - bleeding ........................................................... ?
Brake pedal - removal and re fitting ............................. Master cylinder - removal, overhaul and refitting ......................... 10
Front brake caliper - removal, overhaul and refitting .. ..................... 8 Roar brake drum - removal, inspection and re fitting..................... 7
Front brake disc - inspection, removal and refitting .. .....................  6 Rear brake pressure-regulating valve - removal and re fitting___ 17
Front brake pad wear c h e c k ........................................ Rear brake shoo wear check............................................See Chapter 1
Front brake pads - renew al.......................................... .....................  4- Rear brake shoes - renewal............................................................ , 5
Genoral information...................................................... .....................  1 Roar wheel cylinder - removal, overhaul and re fitting ................... 9
Handbrake - adjustment .............................................. .....................14 Stop-light switch - removal and re fitting ........................................ 1ft
Handbrake cables - removal and re fitting ................... .....................16 Vacuum pump (diesel models) - removal and refitting ................. ?1
Handbrake lever - removal and refitting ..................... .....................15 Vacuum pump (diesel models) - testing and overhaul ................. ??
Hydraulic fluid level c heck ........................................See Weekly checks Vacuum servo unit - testing, removal and refitting ....................... 1?
Hydraulic fluid renewal ................................................ Vacuum servo unit check valve - removal, testing and refitting . . . .1 3

Degrees of difficulty

Specifications
System type ........................................................................................ Front disc brakes, rear drums. Dual-circuit, diagonally-split hydraulic

system with vacuum servo assistance. Engine-driven vacuum pump 
on diesel engine models. Mechanical pressure regulator for rear 
brakes fitted to rear axle. Cable-operated handbrake to rear wheels. 
Anti-lock Braking System (ABS) optionally available on some models

Front brakes
Disc d iam eter............................................................................................  239 mm
Disc thickness (new):

Solid disc ..............................................................................................  10 mm
Ventilated disc ......................................................................................  18 mm

Oise thickness (minimum):
Solid disc ..............................................................................................  8 mm
Ventilated disc ......................................................................................  16 mm

Maximum disc runout................................................................................ 0.1 mm
Brake pad thickness (all models):

N ew ......................................................................................................... 12 mm
Minimum (including backing p la te ).....................................................  7 mm

Rear drum brakes
Drum diameter (new):

Models without A B S .............................................................................  180 mm
Models with ABS .................................................................................. 200 mm

Drum diameter (wear limit):
Models without A B S .............................................................................  181.5 mm
Models with ABS .................................................................................. 201.5 mm

Maximum drum out-of-round................................................................... 0.1 mm
Brake shoe friction material minimum thickness .................................... 2.5 mm
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Torque wrench settings Nm
ABS wheel sensor retaining b o lt..............................................................  10
Brake disc splash plate b o lts ..................................................................  10
Brake fluid hose union ............................................................................  15
Brake pedal shaft n u t ..............................................................................  25
Brake pressure regulating valve bolts .................................................... 20
Front brake caliper mounting bolts.......................................................... 25
Front caliper air deflector plate b o lts ...................................................... 15
Handbrake lever mounting n u ts ..............................................................  25
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1 General information

The braking system is of the servo- 
assisted. dual-circuit hydraulic type. The 
arrangement of tho hydraulic system is such 
that each circuit operates one front and one 
rear brake from a tandom master cylinder. 
Under normal circumstances, both circuits 
operate in unison. However, if there is 
hydraulic failuro in one circuit, full braking 
force will still be available at two wheels.

All models are fitted with front disc brakes 
and rear drum brakes. ABS was offered as an 
option on several models (refer to Section 19 
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 
disc 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 compensate 
for brake shoe wear.

A pressure-regulating sot-up is 
incorporated in tho braking system, this helps 
to prevent rear wheel lock-up during 
emergency braking. Tho system is controlled 
by a load-dependent valve which is linked to 
the rear axle.

Tho handbrake provides an independent 
mechanical moans of rear brake application.

Note: When servicing any part o f the 
system, work carefully and methodically; also 
observe scrupulous cleanliness when 
overhauling any part o f the hydraulic system. 
Always renew components fin axle sets, where 
applicable) if  in doubt about their condition, 
and use only genuine VW replacement parts, 
or at least those o f known good quality. Note 
the warnings given in Safety firs t! and at 
relevant points in this Chapter concemmg the 
dangers o f asbestos dust and hydraulic fluid.

2 Hydraulic system - ^
bleeding

A  W arning: Hydraulic flu id  is
poisonous; wash o ff immediately 
and thoroughly in the case o f skin 
contact, and seek im m ediate 

m edical advice i f  any flu id  is swallowed o r 
gets in to tho eyes. Certain types o f hydraulic 
flu id  a n  flamm able, and may ign ite  when 
allowed into contact w ith hot components; 
when servicing any hydraulic system, it  is 
safest to assume that the flu id  is flammable, 
and to take precautions against the risk o f 
fire  as though it  is p e tn l tha t is being 
handled. Hydraulic flu id  is also an effective 
paint stripper, and w ill attack plastics; if  any 
is spilt, it should be washed o ff immediately, 
using copious quantities o f fn s h  water. 
Finally, it  is hygroscopic (it absorbs m oisture 
from the air) - o ld flu id  may be contam inated 
and un fit fo r fu rther use. When topping-up 
or n new ing  the flu id, always use the 
recom mended type, and ensun  tha t it  
comes from  a freshly-opened sealed 
container.

General
1 The correct operation of any hydraulic 
system is only possible after removing all air 
from the components and circuit; this is 
achieved by blooding 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 fluid 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 to the 
various components.
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 
continuing further.
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5 Park the vehicle on level ground, switcc d* 
the engine and select first or reverse gea'
6 Check that all pipes and hoses are secxe 
unions tight and bleed screws closed. C ** - 
any dirt from around the bleed screws.
7 Unscrew the master cylinder reservoir car 
and top the master cylinder reservoir up to 
MAX level line; refit the cap loosely. s*>r 
remember to maintain the fluid level at leas 
above the MIN level line throughout 
procedure, or there is a risk of further ar 
entering the system.
8  There are a number of one-man, do-*- 
yourself brake bleeding kits currently available 
from motor accessory shops. It a 
recommended that one of these kits is usee 
whenever possible, as they greatly simpb*> 
the bleeding operation, and reduce the risk : 
expelled air and fluid being drawn back into 
the system. If such a kit is not available, 
basic (two-man) method must be used, wtwfc 
is described in detail below.
9 If a kit is to be used, prepare tho vehicle as 
described previously, and follow the tat 
manufacturer's instructions, as the procedix* 
may vary slightly according to the type bosr-c 
used; generally, they are as outlined below e 
the relevant sub-section.
10 Whichever method is used, the sar-« 
sequence must be followed (paragraphs * ' 
and 12) to ensure tho removal of all air fro-  
the system.

Bleeding sequence
11 If the system has been only partia • 
disconnected, and suitable precautions we^e 
taken to minimise fluid loss, it should be 
necessary only to bleed that part of tte  
system (ie the primary or secondary circuit).
12 If the complete system is to be bled, the<- 
it should be done working in the followm; 
sequence:
a) Right-hand rear brake.
b) Left-hand roar brake.
c) Right-hand front brake.
d) Left-hand front brake.

A  W arning: On m odels w ith  ABS. 
under no circum stances should 
the bleed se n w s on the ABS 
hydraulic un it be opened.
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Bleeding - 
basic (two-man) method
13 Collect together a clean glass jar ot 
reasonable size, a suitable length of plastic or 
rubber tubing which is a tight fit over the bleed 
screw, and a ring spanner to fit the screw. The 
help of an assistant will also be required.
14 Remove the dust cap from the first screw 
in the sequence (see illustration). Fit the 
spanner and tube to the screw, place the 
other ond of the tube In the jar. and pour in 
sufficient fluid to cover the end of the tube.
15 Ensure that the master cylinder reservoir 
fluid level is maintained at least abovo the MIN 
level line throughout the procedure.
16 Have the assistant fully depress the brake 
pedal several times to build up pressure, then 
maintain It on the final downstroke.
17 While pedal pressure is maintained, 
unscrew the Weed screw (approximately one 
tum) and allow the compressed fluid and air to 
flow into the jar. The assistant should maintain 
pedal pressure, following it down to the floor if 
necessary, and should not release it until 
instructed to do so. When the flow stops, 
tighten the bleed screw again, have the 
assistant release the pedal slowly, and 
rechock the reservoir fluid level.
18 Repeat the stops given in paragraphs 16 
and 17 until the fluid emerging from the bleed 
screw is free from air bubbles. If the master 
cylinder has been drained and refilled, and air 
is being bled from tho first screw in the 
sequence, allow approximately five seconds 
between cycles for the master cylinder 
passages to refill.
19 When no more air bubbtos appear, tighten 
the bleed screw securely, remove the tube 
and spanner, and refit the dust cap. Do not 
overtighten the bleed screw.
20 Repeat the procedure on the remaining 
screws in the sequence, until all air is 
removed from the system and the brake pedal 
feels firm again.

Bleeding - 
using a one-way valve kit
21 As their name implies, these kits consist 
of a length of tubing with a one-way valve 
fitted, to prevent expelled air and fluid being 
drawn back Into the system; some kits include 
a translucent container, which can be 
positioned so that tho air bubbles can be 
more easily seen flowing from tho end of the 
tubo.
22 The kit is connected to the bleed screw, 
which is then opened (see illustration). The 
user returns to the driver's seat, depresses 
the brake pedal with a smooth, stoady stroke, 
and slowly releases it; this is repeated until 
the expelled fluid is clear of air bubbles.
23 Note that these kits simplify work so 
much that it is easy to forget the master 
cylinder reservoir fluid level; ensure that this is 
maintained at least above the MIN level lino at 
all times.

2.14 Dust cap (arrowed) over bleed screw 
on rear brake wheel cylinder

Bleeding - 
using a pressure-bleeding kit
24 Those kits are usually operated by the 
reservoir of pressurised air contained in the 
spare tyre. However, note that it will probably 
be necessary to reduce tho pressure to a 
lower level than normal; refer to the 
instructions supplied with the kit.
25 By connecting a pressurised, fluid-filled 
container to the master cylinder reservoir, 
bleeding can be carried out simply by opening 
each screw in tum (in the specified sequence), 
and allowing the fluid to flow out until no more 
air bubbles can be seen in the expelled fluid.
28 This method has the advantage that the 
large reservoir of fluid provides an additional 
safeguard against air being drawn into the 
system during bleeding.
27 Pressure-bleeding is particularly effective 
when bleeding 'difficult' systems, or when 
blooding 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.
29 Check the hydraulic fluid level in the 
master cylinder reservoir, and top-up if 
necessary (see Weekly checks).
30 Discard any hydraulic fluid that has been 
bled from the system; it will not bo 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. 
Failuro to bleed satisfactorily after a reasonable 
repetition of the bleeding procedure may be 
due to worn master cylinder seals.

2.22 Bleeding front brake caliper using a 
one-way valve brake bleeder kit

brake hose clamp; metal brake pipe unions 
can be plugged Ot 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 socures the 
hose to Its mounting bracket (see illustration).
3 To unscrew the union nuts, it is preferable to 
obtain a brake pipe spanner of the correct size; 
these aro available from most large motor 
accessory shops. Failing this, a close-fitting 
open-ended spanner will bo required, though if 
the nuts are tight or corroded, their flats may be 
rounded-off if the spanner sips. In such a case, 
a self-locking wronch is often the only way to 
unscrew a stubborn 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 
ono union, make a careful note of tho 
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 VW dealers. 
All that is then necessary is to bend it to 
shape, following the line of the original, boforo 
fitting it to tho car. 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 is of the correct length. The 
safest answer is usually to take the original to 
the shop as a pattern.

3 Hydraulic pipes and hoses -
renewal

Note: Refer to the note in Section 2 
concern,ng the dangers of hydraulic fluid.
1 II any pipe or hose is to be renewed, 
minimise fluid loss by lirst removing the 
master cylinder reservoir cap. then tightening 
it down onto a piece of polythene to obtain an 
airtight seal. Alternatively, flexible hoses can 3.2 Rear brake floxiblo hose unions 
be sealed, it required, using a proprietary showing spring clips (A) and union nuts (B)
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4.11 a Fit the lower anti-rattle sp ring . . .

5 On refitting, do not overtighten the union 
nuts. It is not necessary to exercise brute 
force to obtain a sound Joint.
6 Ensure that the pipos and hoses are 
correctly routed, with no kinks, and that they 
are secured in the clips or brackets provided. 
After fitting, removo 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.

4 Front brake pads -
renewal

A  W arning: Renew both  sets o f 
brake pads/shoes a t the same 
tim e - never renew  the 
pads/shoes on only one wheel, 

as uneven braking m ay resu lt. Note th a t 
the dust created by wear o f the pads may 
contain asbestos, which is a health hazard. 
Never blow  it  ou t w ith  compressed air, and 
do n o t Inhale any o f It. An approved 
filte rin g  m ask shou ld  be w orn when 
w orking on tho brakes. DO NOT use pe tro l 
o r petro leum -based solvents to  dean 
brake p a rts ; use brake cleaner o r 
m ethylated sp irit only.
1 Apply the handbrake, loosen the front 
wheel bolts, then jack up the front of the 
vehicle and support it on axle stands. Remove 
the front roadwheeJs.
2 Two different typos of calipers and front 
brake pads are fitted to Poio models. Models 
fitted with VW type 1 calipers have separate

4.11b . . .  then the upper anti-rattle spring 
and the outer p a d . . .

pad retaining/anti-rattlo springs fitted at the 
top and bottom of the caliper, those with the 
later type 2 calipers have pads with retaining 
springs riveted to the back of the pads.

VW type 1 calipers
3 Although not essential, to improve access, 
remove the air deflector shield from the 
caliper.
4 Using a suitable Allen key or Allen socket, 
slacken and remove the two caliper mounting 
bolts.
5 Lift the caliper away from the brake pads 
and hub. and tie it to the suspension strut 
using a suitable piece of wiro. Do not allow the 
caliper to hang unsupported on the flexible 
brake hose.
6 Withdraw the two brake pads from the 
swivel hub and recover tho two anti-rattle 
springs, noting their correct fitted locations. 
Note that the springs are different, and are not 
interchangeable.
7 First measure the thickness of each brake 
pad (including the backing plate). If either pad 
is worn 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 unovenly, or are fouled 
with oil or grease, trace and rectify the cause 
before reassembly. New brake pad kits are 
available from VW dealers.
8  If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention to

4.12a Slide the caliper into position . . . 4.12b . . .  ensuring that the caliper lugs 
engage property w ith the anti-rattle springs

4.11c . . .  followed by the inner pac

the sides and back of the metal backing. * a 
pads are glazed (have a shiny appearance- c 
may bo helpful to roughen the surface cf r  
friction material in order to restore the pad? 
braking effectiveness. Clean out the grocm 
in the friction material (where applicable n  
pick out any large embedded particles o4 5  
or debris. Carefully clean the pad locat c ' i  i 
tho caliper body/mounting bracket.
9 Prior to fitting the pads, check that 
spacers are free to slide easily in the c a o  
body bushes, and are a reasonably tigm ft. 
Brush the dust and dirt from the caliper *"*3 
piston, but do not inhale it, as it is injurious »  
health. Inspect the dust seal around the p ^ a r  
for damage, and the piston for evidence rt 
fluid leaks, corrosion or damage. If attentcr 
to any of these components is necessar>. 
refer to Section 8 .
10 If new brake pads are to bo fitted. 
caliper piston must be pushed back into n *  
cylinder to make room for them. Either use * 
G-clamp or similar tool, or use suitable piece* 
of wood as levers. Provided that the master 
cylinder reservoir has not been overfilled a ~  
hydraulic fluid, there should be no spillage, 
but keep a careful watch on the fluid le.et 
while retracting the piston. If the fluid le>« 
rises above the MAX level line at any time. :>  
surplus should be siphoned off or eject?-: 
through a plastic tube connected to the bieec 
screw (see Section 2). Note: Do not syphor 
the flu id by mouth, as it is poisonous; use * 
syringe or an old poultry baster.
11 Fit the new anti-rattle springs to the hue. 
making sure they are correctly positioned. F# 
the pads, ensuring that the friction material o' 
each pad is against the brake disc (see 
illustrations).
12 Position the caliper over the pads. and 
press into position sufficiently until it >s 
possible to install the caliper mounting bolts 
(see illustrations). Note: Do not exert excess 
pressure on the caliper, as this w ill deform the 
pad springs, resulting in noisy operation o f the 
brakes.
13 Tighten the mounting bolts to the 
specified torque setting (see illustration).
14 Where removed, refit the air deflecto- 
shield to the caliper.
15 Depress the brake pedal repeatedly, unt 
the pads are pressed into firm contact with
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4.13 Using a suitable Allen key or socket, 
tighten the caliper mounting bolts to  the 

specified torque
the brake disc, and normal (non-assisted) 
pedal pressure is restored.
16 Repeat tho above procedure on tho 
remaining front brake caliper.
17 Refit the roadwheels. then lower the 
vehicle to the ground and tighten the 
roadwhecl bolts to the specified torque.
18 New 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 tho first hundred miles or so 
after pad renewal.
19 Check the hydraulic fluid level as 
described in Weekly checks.

VW type 2  calipers
20 Although not essential, to improve 
access, remove the air deflector shield from 
the caliper.
21 Using a suitable Allen key or Allen socket, 
slacken and remove the two caliper mounting 
bolts (see illustrations).

4.22 Withdraw the caliper and brako pads 
from the brake disc

4.23a Prise out the smaller inner pad . . .

A
4.21a Loosen the caliper mounting bolts 

using an Allen key or socke t. . .

22 Lift the caliper and pads away from the 
hub (see illustration). While the caliper is 
removed, make sure it is supported at all 
limes, and that the flexible brake hose is not 
strained or unduly twisted - if the caliper must 
bo left unattended, do not allow it to hang 
unsupported on the flexible brake hose.
23 Using a flat-bladed screwdriver if 
necessary, prise the pads out of their 
locations in the caliper - note that the pad with 
the larger friction surfaco is fitted to the outer 
side of the caliper (sec illustrations)
24 First measure the thickness of each brake 
pad (including the backing plate). If either pad is 
worn at any point to the specified minimum 
thickness or less, all four pads must be 
renewed. Also, the pads should be renewed if 
any aro fouled with oil or grease; there is no 
satisfactory way of degreasing friction material, 
once contaminated. If any of the brako pads aro 
worn unevenly, or are fouled with oil or grease, 
trace and rectify the cause before reassembly.
25 If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention to 
the sides and back of the metal backing. If the 
pads are glazed (have a shiny appearance) it 
may be helpful to roughen the surface of the 
friction material in order to restore the pads' 
braking effectiveness. Clean out the grooves 
in the friction material (where applicable), and 
pick out any large embedded particles of dirt 
or debris. Carefully clean the pad locations in 
the caliper body/mounting bracket.
26 Prior to fitting the pads, check that the 
spacers are free to slide easily in the caliper 
body bushes, and aro a reasonably tight fit.

Brush the dust and dirt from the caliper and 
piston, but do not inhale it, as it is injurious to 
health. Inspect the dust seal around the piston 
lo r damage, and the piston lo r evidence of 
fluid leaks, corrosion or damage. If attention 
to any of these components is necessary, 
refer to Section 8 .
27 If new brake pads aro to bo fitted, the 
caliper piston must be pushed back into the 
cylinder to make room for them. 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, 
but keep a careful watch on the fluid level 
while retracting the piston. If the fluid level 
rises above the MAX level lino at any time, tho 
surplus should be siphoned off or ejected 
through a plastic tube connected to the bleed 
screw (soo Section 2). Note: Do not syphon 
the flu id  by mouth, as it is poisonous; use a 
syringe or an old poultry baster.
28 Press the pads into their locations in the 
caliper. The inner pad can be pressod in 
sideways, but the outer pad must be pressed 
in downwards, as shown (see illustration).
29 Position tho calipor and pads over the 
disc, and press into position sufficiently until it 
is possible to install caliper mounting bolts. 
Tighten the mounting bolts to the specified 
torque setting.
30 Where removed, refit the air deflector 
shield to the caliper.
31 Depress the brake pedal repeatodly, until 
the pads are pressed into firm contact with tho 
brake disc, and normal (non-assisted) pedal 
pressure is restored.

4.21b . . .  and remove the bolts from the 
caliper

4.23b . . .  and tho largor outer brake pad 
from the caliper

4.28 Outer brake pad spring clip is most 
easily engaged in the caliper by pressing in 

downwards
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32 Ropcat the above procedure on the 
remaining front brake caliper.
33 Refit the roadwheels, then lower the 
vehiclo to the ground and tighten the 
roadwheel botts to the specified torque.
34 New 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.
35 Check the hydraulic fluid level as 
described in Weekly checks.

5 Rear brake shoes -
renewal

5.8 Unhook the shoes from tho lower pivot 
point, and remove the lower return spring

5.7a Using pliers, removo the spring 
c u p . . .

2 Working carefully, and taking the necessary 
precautions, remove all traces of brake dust 
from the brake drum, backplate and shoes.
3 Measure the thickness of the friction 
material of each brake shoo at several points; 
if either shoe is worn at any point to the 
specified minimum thickness or less, all four 
shoes must be renewed as a set. The shoes 
should also bo renewed if any are fouled with
oil or grease: there is no way of degreasing 
friction material, once contaminated.
4 If any of the brake shoes are worn unevenly, 
or fouled with oil or grease, trace and rectify 
the cause before reassembly.
5 To renew the brake shoes, continue as 
follows. If all is well, refit the brake drum as 
described in Section 7.
6 Note the position of the brake shoes and 
springs, and mark the webs of the shoes, if 
necessary, to aid refitting. Note: One o f the 
project vehicles seen in the workshop had a 
slightly d ifferent self-adjusting spring 
arrangement fitte d  ■ this should be noted 
when following the accompanying illustrations 
In this Section (see illustration).
7 Using a pair of pliers, remove the shoe 
retainer spring cups by depressing and 
turning them through 90°. With the cups 
removed, lift off the springs and withdraw the 
retainer pins (see illustrations).
8  Ease the shoes out one at a time from the 
lower pivot point, to release the tension of the 
return spring, then disconnect the lower return 
spring from both shoes (see illustration).
9 Ease the upper end of both shoes out from 
their wheel cylinder locations, taking care not

5.9a Free the shoes from the wheel

I cylinder. Note elastic band (arrowed) used 
to retain pistons . . .

5.9b . . .  then detach the handbrake cablo 
and remove the shoe assembly

5.6 Self-adjusting mechanism spring may 
be attached as shown (arrowed) on some 

models

Noto: Refer to the warning at the start o f 
Section A before starting work.
1 Remove the brake drum (see Section 7).

5.7b . . .  then lift o ff the spring . . .

5.7c . . .  and withdraw the retainer pin 
from the roar of the backplate

to damage the wheel cylinder seals, a r ;  
disconnect the handbrake cable from the 
trailing shoe. The brake shoe assembly car 
then be manoeuvred out of position and awa> 
from the backplate. Do not depress the brake 
pedal until the brakes are reassembled: wrap 
a strong elastic band around the whee 
cylinder pistons to retain them (see 
illustrations)
10 Make a note of the correct fitted positions 
of all components (refer to the Note ■ 
paragraph 6 . and to illustration 5.6), then 
unhook the upper return spring, an-3 
disengage the wedge key spring (see 
illustration).
11 Unhook the tensioning spring, an3 
remove the pushrod from the trailing shoe, 
together with the wedge key.
12 Examine all components for signs of wea' 
or damage, and renew as necessary. All retum 
springs should be renewed, regardless of the>r

5.10 Prior to  dismantling, noto the correct 
fitted location of the shoe components
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-took the tensioning spring into the 
trailing shoe . . .

condition. Although linings are 
separately (without shoes) from VW 

'*^ewal of the shoes complete with 
i to De preferred, unless the necessary 

! «quipment are available to fit new 
i Tie old shoes.

i rack the rubber protective caps, and 
t, neel cylinder for fluid leaks or 

r» r \a g e ; check that both cylinder 
free to move easily. Refer to 

19 . if necessary, for information on 
r overhaul, 

a : ttie brake grease to the contact
> pushrod and handbrake lever,

i ne  tensioning spring into tho trailing 
lEagago the pushrod with the opposite 

spring, and pivot the pushrod into 
on the trailing shoe (see 
»)
wedge key between the trailing

5.16 Slot the wedge key into position. 
Ensure raised dot (arrowed) is facing away 

from tho shoe

5.15b . . .  then engage the pushrod with 
the opposite end of the spring . . .

shoe and pushrod, making sure it is fitted the 
correct way around (see illustration).
17 Locate the handbrake lever on the loading 
shoe in the pushrod, and fit the upper return 
spring using a pair of pliers (see illustrations).
18 Fit the spring to the wedge key. and hook 
it onto the trailing shoe (see illustration).
19 Prior to installation, clean the backplate, 
and apply a thin smear of high-lemperaturo 
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 
tho lubricant to foul tho friction material.
20 Removo the elastic band fitted to tho wheel 
cylinder, and offer up the shoo assembly.
21 Connect the handbrake cable to the 
handbrake lever, and locate tho top of the 
shoos in the wheel cylinder piston slots.
22 Fit the lower return spring to the shoes, 
then lever the bottom of the shoes onto the 
bottom anchor.
23 Tap the shoos to centralise them with the 
backplate. then refit the shoe retainer pins 
and springs, and secure them in position with 
the spring cups.
24 Rofit the brake drum as described in 
Section 7.
25 Repeat the above procedure on tho 
remaining rear brake.
26 Once both sets of rear shoos have been 
renewed, adjust the lining-to-drum clearance
try repeateCRy depressing vne onixe peOU\ vsMi 
normally (non-assisted) pedal pressure returns.
27 Check and. if necessary, adjust the 
handbrake as described in Section 14.

5.15c . . .  and pivot tho strut into position 
on the shoe

28 On completion, chock the hydraulic fluid 
level as described in Weekly checks.
29 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 tho first hundred miles or so 
after shoo renewal.

6 Front brake disc -
inspection, removal 
and refitting

Note: Before starting work, refer to the note at 
the beginning o f Soction 4 concerning the 
dangers o f asbestos dust.

Inspection
Note: If either disc requires renewal. BOTH 
should bo renewed at tho same time, to 
ensure oven and consistent braking. New 
brake pads should also be fitted.
1 Apply the handbrake, loosen the front 
wheel bolts, then jack up the front of the car 
and support it on axle stands. Removo tho 
appropriate front road wheel.
2 Slowly rotate tho brake disc so that the full 
area of both sides can be checked; remove the 
brake pads if better access is requtrod to the 
inboard surface. Light scoring is normal in the 
area swept by the brake pads, but if heavy 
scoring or cracks are found, tho disc must be 
renewed.

W »  notmA \vAw\fc ^  
dust around the disc's perimeter, this can be 
scraped off if required. If. however, a lip has 
formed due to excessive wear of the brake

5.17a Locate the loading shoo in the 
pushrod. . .

5.17b . . .  and hook the upper return spring 
into the leading shoe and pushrod 

(arrowed)
5.18 Fit tho spring to tho wedge koy, and 

hook it onto tho trailing shoe
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ia.2 Servicing specifications - petrol models

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil (including fitter)
All engines .................................................................................................  3.5 litres

Cooling system (approximate)
All engines .................................................................................................  5.6 litres

Transmission (approximate)
Manual transmission:

Filler/level plug on side of transmission housing ................................  3.1 litres
Filler level plug on front of transmission housing................................ 2.7 litres

Automatic transmission (fluid change).....................................................  3.0 litres

Fuel tank
All models (approximate) ..........................................................................  45 litres

Washer reservoir
Models with headlight washers ................................................................ 7.0 litres
Models without headlight washers...........................................................  2.5 litres

Cooling system
Antifreeze mixture:

40% antifreeze....................................................................................... Protection down to-25®C
50% antifreeze....................................................................................... Protection down to -35°C

Note: Refer to  antifreeze m anufacturer fo r la test recom m endations.

Ignition system
Ignition tim in g .............................................................................................  Refer to Chapter 5B
Spark plugs: Type Electrode gap

Engine code A LL ..................................................................................... Bosch F 7 HPP 222 1.0 mm
All other engine codes ..........................................................................  Bosch WR 7 LT+ 1.0 mm

Brakes
Brake pad minimum thickness (including backing p la te ).......................  7.0 mm
Brake shoe friction material minimum th ickness ....................................  2.5 mm

Torque wrench settings Nm ib f f t
Manual transmission filler/level p lug .........................................................  25 18
Roadwheel b o lts .........................................................................................  110 81
Spark p lugs.................................................................................................  25 18
Sump drain p lu g .........................................................................................  30 22



9*8 Braking system

6.3 Measuring brake disc thickness with a 
micrometer

pad swept area, then tho disc's thickness 
must bo measured using a micromotor (soe 
illustration). Take measurements at several 
places around the disc, at the inside and 
outside of the pad swept area; if the disc has 
worn at any point to the specified minimum 
thickness or less, the disc must be renewed.
4 H the disc is thought to be warped, it can be 
checked for run-out. Either use a dial gauge 
mounted on any convenient fixed point, whilo 
the d>sc is slowty rotated, or use feeler blades to 
measure (at several points all around the disc) 
the clearance between the disc and a fixed 
point, such as tho caliper mounting bracket. If 
tho measurements obtained are at the specified 
maximum or beyond, the disc is excessively 
warped, and must be renewed; however, it is 
worth checking first that the hub bearing is in 
good condition (Chapters 1 and/or 10). If tho 
run-out is excessive, the disc must bo renewed.
5 Check the disc for cracks, especially

7.2 Lever out the cap from the centre of 
the brake drum

7.3 Remove the split pin and locking 
c a p . . .

6 .8a Remove the disc securing screw . . .

around the wheel bolt holes, and any other 
wear or damage, and renew if necessary.

Removal
6 On models with VW type 1 calipers, remove 
tho brake pads as doscribed in Section 4.
7 On models with VW typo 2 calipers, unbolt 
the caliper as described in Section 4. and 
remove it with tho pads. Tie the caliper up to 
tho front suspension coil spring using a piece 
of wire or string, so that the floxible brake 
hose is not twisted or strained.
8  Use chalk or paint to mark the relationship 
of the disc to tho hub, then remove the screw 
securing the brake disc to tho hub. and 
remove the disc (see illustrations). If it is 
tight, tap its rear face with a hide or plastic 
mallet.

Refitting
9 Refitting is the reverse of the removal 
procedure, noting the following points:
a) Ensure that the m ating surfaces o f the 

disc and hub are clean and fla t.
b) A lign (if applicable) the marks made on 

removal, and securely tighten the disc 
retaining screw.

c) If a new disc has been fitted , use a 
suitable solvent to  wipe any preservative 
coating from  the disc, before re fitting  the 
caliper.

d) On models w ith type 2 brake calipers, 
slide the caliper in to  position over the 
disc, making sure the pads pass either 
side o f the disc. Tighten the caliper 
m ounting bolts to  the specified torque 
setting.

6 .8b . . .  and withdraw the brake disc frc -  
the hub

e) On models w ith typo 1 brake calipers. 
the pads as described In Section 4.

f) R efit the roadwheel. then lower the 
vehicle to  the ground and tighten the 
roadwheel bolts to the specified torque 
On com pletion, repeatedly depress the 
brake pedal u n til norm al (non-assisted) 
pedal pressure returns.

7 Rear brake drum -
removal, inspection 
and refitting

Note: Before starting work, refer to the note i t  
the beginning o f Section 4 concerning 
dangers o f asbestos dust.

Removal
1 Chock the front wheels and engage *st 
gear (or P). Loosen the rear wheel bolts, thoa 
jack up the rear of the vehicle and suppor t  
on axle stands. Remove the appropriate rear 
wheel.
2 Using a hammer and a large flat-blscec 
screwdriver, carefully tap and prise the cac 
out of the centre of the brake drum (se« 
illustration). Discard the cap if it is disfigj*sc 
during removal.
3 Extract the split pin from the hub nut, arc 
remove the locking ring (see illus tra tion  
Discard the split pin; a now one must be -jsec 
on refitting.
4 Slacken and remove the rear hub nut. ther 
slide o il the toothed washer and remove tt»  
outer beanng from the centre of the drum (« *  
illustrations).

7.4a . . .  then unscrew the retaining nut 
and remove the toothed washer

7.4b Withdraw tho outer bearing . . .
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7.5 . . .  and remove tho brake drum

5 It should now be possible to withdraw the 
Drake drum assembly from the stub axle by 
hand (see illustration). It may be difficult to 
remove the drum, due to the tightness of tho 
hub bearing on the stub axle, or duo to the 
brake shoes binding on the inner 
circumference of the drum. If the bearing is 
tight, tap tho porlphory of tho drum using a 
hide or plastic mallet, or use a universal pullor. 
secured to the drum with the wheel bolts. to 
pufl it off. If the brako shoes are binding, first 
check that the handbrake is fully released, 
then continue as follows.
6 Referring to Section 14, fully slacken tho 
nandbrake adjustment, to obtain maximum 
free play in the cable.
7 Insert a screwdriver through one of the 
wheel bolt holes in the brake drum, and lever 
up the wodge key in order to allow the brake 
shoes to retract fully - see Section 5. The 
brake drum can now be withdrawn (soo 
illustrations).

Inspection
Note: If either drum requires renewal. BOTH 
should bo renewed a t the same tim e, to  
ensure even and consistent braking. New 
brake shoes should also be fitted .
8 Working carefully, remove all traces of 
brake dust from the drum, but avoid inhaling 
the dust, as it is injurious to health.
9 Clean the outside of the drum, and check it 
for obvious signs of wear or damage, such as 
cracks around the roadwheel bolt holes: 
renow tho drum if necessary.
10 Examine carefully the inside of the drum. 
Light scoring of tho friction surface is normal, 
but if heavy scoring is found, the drum must 
be renewed. It is usual to find a lip on the 
drum's inboard edge which consists of a 
mixture of rust and brako dust: this should be 
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 wear, 
then the drum must be renewed.
11 If tho drum Is thought to bo excessively 
worn, or oval, its internal diameter must bo 
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

7.7a Release the brake shoes by inserting 
a screwdriver through the drum hole . . .

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 drums must be refinished, to 
maintain a consistent internal diameter on 
both sides.
12 On models with ABS. take the opportunity 
to inspect the reluctor ring for the wheel 
sensor, which is pressed into the drum. 
Examine the ring for signs of damage such as 
chipped or missing teeth, and renew as 
necessary.

Refitting
13 If a now brako drum is to be installed, use 
a suitable solvent to remove any preservative 
coating that may have been applied to its 
interior. If necessary, install the bearing races, 
Inner bearing and oil seal as described in 
Chapter 10. and thoroughly grease the outer 
bearing.
14 Prior to refitting, fully retract the brakes 
shoes by lifting up the wedge key.
15 Apply a smear of grease to the drum oil 
seal, and carefully slide the assembly onto the 
stub axle.
16 Fit the outer bearing and toothed 
thrustwasher. ensuring its tooth is correctly 
engaged in the axlo slot.
17 Refit the hub nut. tightening it to the point 
where it just contacts the washer whilst 
rotating the brake drum to settle the hub 
bearings in position. Gradually slacken the 
hub nut until the position is found where it is 
just possible to move the toothed washer 
from side-to-side using a screwdriver. Note: 
Only a sm all am ount o f force should be 
needed to  move the washer. When the hub 
nut Is correctly positioned, refit the locking 
cap and secure the nut in position with a new 
split pin.
18 Fit the cap to the centre of the brake 
drum, dnving it fully into position.
19 Depress the footbrake several times to 
operate tho self-adjusting mechanism.
20 Repeat the above procedure on the 
remaining rear brake assembly (where 
necessary), then check and. if necessary, 
adjust the handbrake cable (see Section 14).

7.7b . . .  and levering the wedge key 
(arrowed) upwards

21 On completion, refit the roadwheel(s) 
then lower the vehicle to the ground an< 
tighten the wheel bolts to the spocifie< 
torque.

8 Front brake caliper -
removal, overhaul and refitting ^

Note: Before starting work, refer to tho note a 
the beginning o f Section 2 concerning th< 
dangers o f hydraulic flu id, and to  the wamint 
at the beginning o f Section 4 concerning th* 
dangers o f asbestos dust.

Removal
1 Apply the handbrake, loosen the fron 
wheel bolts, then jack up the front of thi 
vehicle and support it on axle stands. Remov< 
the appropriate roadwheel.
2 Minimise fluid loss by first removing th« 
master cylinder reservoir cap. and thei 
tightening it down onto a piece of polythene 
to obtain an airtight seal. Alternatively, use i 
brake hose clamp, a G-clamp or a similar toe 
to clamp the flexible hose.
3 Clean the area around the union, thee 
loosen the brake hose union nut.
4 Remove the brake pads as described ii 
Section 4.
5 Unscrew the caliper from the end of th< 
brako hose, and remove it from the vehicle.

Overhaul
6 With the caliper on the bench, wipe away a 
traces of dust and dirt, but avoid inhaling th* 
dust, as it is injurious to  health.
7 Withdraw the partially-ejected piston fron 
the caliper body, and remove the dust seal.

I f  the  p is to n  cannot bo 
w ithdraw n by hand, It can bo 
pushed o u t by app lying  
com pressed a ir to  the brake 

hose union ho le . O nly low  pressure 
shou ld  be requ ired , such as Is 
generated by a fo o t pum p. As the  
p is to n  Is expelled, take g rea t care no t 
to  trap  your fingers betw een tho p iston  
and ca liper.

HAYNES
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8.8  Extracting the piston seal • take care 
not to scratch the surface of the bore

8  Using a small screwdriver, extract the 
piston hydraulic seal, taking great care not to 
damage the caliper bore (see Illustration).
9 Thoroughly dean all components, using only 
methylated spirit, isopropyl alcohol or clean 
hydraulic fluid as a cleaning medium. Never 
use mineral-based solvents such as petrol or 
paraffin, as they will attack the hydraulic 
system’s rubber components. Dry the 
components immediately, using compressed 
air or a clean, lint-free doth. Use compressed 
air to blow dear the fluid passages.
10 Withdraw the spacers from the caliper 
body bushes.
11 Check all components, and renew any 
that are worn or damaged. Check particularly 
the cylinder bore and piston; these should be 
renewed (note that this means the renewal of 
the complete body assembly) if they aro 
scratched, worn or corroded In any way. 
Similarly check the condition of the 
spacers/guide pins and their bushes/bores (as 
applicable); both spacers/pins should be 
undamaged and (when cleaned) a reasonably 
tight sliding fit in their bores. If there is any 
doubt about the condition of any component, 
renew it.
12 If the assembly is fit for further use, obtain 
the appropriate repair kit; the components are 
available from VW dealers in various 
combinations.
13 Renew all rubber seals, dust covers and 
caps disturbed on dismantling as a matter of 
course; these should never be re-used.
14 On reassembly, ensure that all 
components are dean and dry.
15 Soak the piston and the new piston (fluid) 
seal in clean hydraulic fluid. Smear clean fluid 
on the cylinder bore surface.
16 Fit the new piston (fluid) seal, using only 
your fingers (no tools) to manipulate it into the 
cylinder bore groove. Fit the new dust seal to 
the piston, and refit the piston to the cylinder 
bore using a twisting motion; ensure that the 
piston enters squarely into the bore. Press the 
piston fully into the bore, then press the dust 
seal into the calipor body.
17 Apply the grease supplied in the repair kit 
(or a copper-based high-temperature brake 
grease or anti-seize compound) to the 
spacers, and insert them into their bushes.

Refitting
18 Screw the caliper fully onto the flexible 
hose union.
19 Refit the brake pads (see Section 4).
20 Securely tighten the brake pipe union nut.
21 Remove the brake hose clamp or 
polythene, as applicable, and bleed the 
hydraulic system as described in Section 2. 
Note that, providing the precautions 
descnbed wero taken to minimise brake fluid 
loss, it should only be necessary to bleed the 
relevant front brake.
22 Refit the roadwheel. then lower the 
vehicle to the ground and tighten tho 
roadwheel bolts to the specified torque.

9 Rear wheel cylinder -
removal, overhaul and refitting ^

Note: Before starting work, refer to  the note at 
the beginning o f Section 2 concerning the 
dangers o f hydraulic flu id, and to  the warning 
a t the beginning o f Section 4 concerning the 
dangers o f asbestos dust.

Removal
1 Remove the brake drum (see Section 7).
2 Using pliers, carefully unhook the upper 
brake shoe return spring, and remove it from 
both brake shoes. K ill the upper ends of the 
shoes away from the wheel cylinder to 
disengage them from the pistons.
3 Minimise fluid loss by first removing the 
master cylinder reservoir cap, and then 
tightening it down onto a piece of polythene, 
to obtain an airtight seal. Alternatively, use a 
brake hose clamp, a G-damp or a similar tool 
to clamp the flexible hose at the nearest 
convenient point to the wheel cylinder.
4 Wipe away all traces of dirt around the 
brake pipe union at the rear of the wheel 
cylinder, and unscrew the union nut. Carefully 
oase the pipe out of the wheel cylinder, and 
plug or tape over its end to prevent dirt entry. 
Wipe off any spilt immediately.
5 Unscrew the two wheel cylinder retaining 
bolts from the rear of the backplate. and 
remove the cylinder, taking great care not to 
allow surplus hydraulic fluid to contaminate 
the brake shoe linings. Later models may be 
fitted with an aluminium wheel cylinder, which 
only has one retaining bolt.

Overhaul
6 Brush the dirt and dust from the wheel 
cylinder, but take care not to inhale it.
7 Pull the rubber dust seals from the ends of 
the cylinder body.
8  The pistons will normally be ejected by the 
pressure of the coil spring, but if they are not. 
tap the end of the cylinder body on a piece of 
wood, or apply low air pressure - eg. from a 
foot pump - to the hydraulic fluid union hole to 
eject tho pistons from their bores.
9 Insped the surfaces of the pistons and their 
bores in the cylinder body for scoring, or

evidence of metal-to-meta) contact. If evide" 
renew the complete wheel cylinder assemty. 
The later aluminium wheel cylinder may b* 
fitted as a direct replacement for the ear! e- 
cylinder. If wished - VW state that if s 
permissible to mix the two types.
10 If tho pistons and bores are in goo: 
condition, obtain a repair kit, which wH 
contain all tho necessary renewable items.
11 Remove the seals from the pistons, noting 
their correct fitted orientation. Lubricate " r  
new piston seals with clean brake fluid, and S 
them onto the pistons with their large? 
diameters innermost.
12 Dip the pistons in clean brako fluid, the* 
fit the spring to the cylinder.
13 Insert the pistons into the cylinder bores 
using a twisting motion.
14 Fit the dust seals, and check that the 
pistons can move freely in their bores.

Refitting
15 Ensure that the backplate and whee 
cylinder mating surfaces are clean, the- 
spread the brake shoes and manoeuvre the 
wheel cylinder into position.
16 Engage the brake pipe, and screw in the 
union nut two or three turns to ensure that tr*  
thread has started.
17 Insert the two wheel cylinder retainir; 
bolts (or the single bolt), and tighten to the 
specified torque. Now fully tighten the bra'«* 
pipe union nut.
18 Remove the clamp from the llexiblo braV * 
hose, or the polythene from the maste-' 
cylinder reservoir (as applicable).
19 Ensure that the brake shoes are correct. 
located in the cylinder pistons, then relit the 
brake shoe upper return spring, using a 
screwdriver to stretch tho spring into position
20 Refit the brake drum (see Section 7).
21 Bleed the brake hydraulic system as 
described in Section 2. Providing suitable 
precautions were taken to minimise loss of 
fluid, it should only be necessary to bleed the 
relevant rear brake.

10 Master cylinder -
removal, overhaul and refitting Sk

Note: Before starting work, re fer to  tt?  
warning a t the beginning o f Section 2 
concerning the dangers o f hydraulic fluid.

Removal
1 Disconnect the battery negative terminal 
Note: If the vehicle has a security-codec 
radio, check that you have a copy o f the code 
num ber before disconnecting the ba tte r. 
Refer to  your VW dealer if  in doubt.
2 To improve access to the master cylinder 
remove the air cleaner and air inlet trunking 
(petrol models) or the air inlet trunking and 
inlet manifold pipe cover (diesel models) as 
descnbed m the relevant Part of Chapter 4.
3 Remove the brake fluid reservoir cap. and 
syphon the hydraulic fluid from tho reservoi'
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Note: Do not syphon the flu id  by mouth, as it 
s  poisonous; use a syringe o r an o ld  poultry 
saster. Alternatively, open any convenient 
Meed screw in the system, and gently pump 
:he brake pedal to expel the fluid through a 
plastic tube connected to the screw (see 
Section 2). Disconnect the wiring plug from 
me brake fluid level sender unit.
4 Wipe clean the area around the brake pipe 
unions on the side of the master cylinder, 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 
Aithdraw the pipes. Plug or tape over the pipe 
ends and master cylinder orifices, to minimise 
the loss of brake fluid, and to prevent the 
entry of dirt Into tho system. Wash off any spilt 
“Tuid immediately with cold water.
5 Slacken and remove the two nuts (and 
washers, where applicable) securing the 
master cylinder to the vacuum servo unit, then 
withdraw the unit from the engine 
compartment. Remove the O-ring from the 
'ear of tho master cylinder, and discard it (see 
illustration).

Overhaul
6 If the master cylinder is faulty, it must be 
renewed. Repair kits are not available from 
VW dealer, so the cylinder must be treated as 
a sealed unit.
7 Tho only items which can be renewed are 
the mounting seals for the fluid reservoir; if 
these show signs of deterioration, pull off tho

reservoir and remove the old seals. Lubricate 
the new seals with clean brake fluid, and 
press them into the master cylinder ports. 
Ease the fluid reservoir Into position, and push 
it fully home.

Refitting
8  Remove all traces of dirt from the master 
cylinder and servo unit mating surfaces, and 
fit a new O-ring to the groove on the master 
cylinder body.
9 Fit the master cylinder to the servo unit, 
ensuring that the servo unit pushrod enters tho 
master cylinder bore centrally- Refit the master 
cylinder mounting nuts (and washers, where 
fitted) and tighten them to the specified torque.
10 Wipe clean the brake pipe unions, then 
refit them to the master cylinder ports and 
tighten them securely.
11 Refill the master cylinder reservoir with 
new fluid, and bleed the complete hydraulic 
system as described in Section 2.

Removal
1 Disconnect tho battery negative terminal. 
Note: It the vehicle has a security-coded 
radio, check that you have a copy o f the code 
num ber before disconnecting the battery. 
Refer to  your VW dealer if  In doubt.

2 Refer to Chapter 11 and remove the driver's 
side glovebox.
3 The pedal cluster must be removed 
complete, in order to allow sufficient room for 
the brake pedal to bo removed.
4 Remove the stop-light switch (Section 18).
5 Unhook tho clutch and accelerator cables 
from their respective pedals.
6 It is now necessary to release the brake 
pedal from the ball on the vacuum servo 
pushrod. To do this, reach up behind the 
pedal and carefully expand the pedal retaining 
clip lugs until the pedal can be gently pulled 
off the servo unit pushrod ball.
7 Drill out the two shear-bolts used to secure 
the base of the steering column to the pedal 
bracket.
8  Unscrew and remove the pedal bracket 
mounting bolts, and remove the assembly 
from the car.
9 Unscrew the nut on the right-hand end of 
the pedal pivot shaft, and pull the shaft out. 
Remove the brake pedal.
10 Carefully clean all components, and 
renew any that are worn or damaged.

Refitting
11 Refitting is a reversal of removal, noting 
the following points:
a) P rior to  re fitting , apply a smear o f m ulti­

purpose grease to the p ivot shaft and 
pedal bearing surfaces.

b) F it new shear-bolts and tighten them un til 
their heads break off.

c) Press the brake pedal onto the servo 
pushrod ball, ensuring that it  locates 
correctly.

d) R efit the stop-light sw itch as described in 
Section 18.

12 Vacuum servo unit *
testing, removal and refitting ^

Testing
1 To test the operation of the servo unit, 
depress the footbrake soveral times to 
exhaust the vacuum, then start the engine 
whilst keeping the pedal firmly depressed. As 
the engine starts, there should be a noticeable 
'give' in the brake pedal as tho vacuum builds 
up. Allow the engine to run for at least two 
minutes, then switch it off. If the brake pedal 
is now depressed, it should feel normal, but 
further applications should result in the pedal 
feeling firmer, with the pedal stroke 
decreasing with each application.
2 If the servo does not operate as desenbed, 
first inspect the servo unit check valve as 
described in Section 13. On diesel models, 
also check the operation of the vacuum pump 
as described in Section 22.
3 If the servo unit still fails to operate 
satisfactorily, the fault lies within the unit itself. 
Repairs to the unit are not possible - if faulty, 
tho servo unit must be renewed.

11 Brake pedal- ^
removal and refitting S

10.5 Brako master cylinder and vacuum servo 
components

1 Vacuum servo
2 M ounting nut
3 F luid reservoir cap
4 Fluid level sender 

unit

5 Fluid reservoir
6 M ounting nut
7 Fluid union
8 Reservoir seals
9 O-ring
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§

14.4a Pull up the handbrake lever trim . . .

Removal
Note: On fe lt-hand  drive m odels equipped 
w ith ABS. it  is  no t possible to  rem ove the 
vacuum servo un it w ithout firs t rem oving the 
hydraulic u n it (see Section 20). Therefore, 
servo un it rem oval and re fittin g  should be 
entrusted to  a VW dealer.
4 Remove the master cylinder (Section 10).
5 Carefully ease the vacuum hose out from 
the servo unit sealing grommet.
6 From Inside the vehicle, remove the stop­
light switch as described in Section 18.
7 Undo the four retaining nuts securing the 
servo unit to the pedal mounting bracket, then 
return to the engine compartment and 
manoeuvre the servo unit out of position, 
noting the gasket which is fitted to the rear of 
the unit. As the servo is withdrawn, it will be 
necessary to release its pushrod ball from the 
brake pedal spring clip (see paragraph 6 of 
Section 11).

Refitting
8  Check the servo unit vacuum hose sealing 
grommet fo r signs of damage or deterioration, 
and renew if necessary.
9 Fit a new gasket to the rear of the servo 
unit, and reposition the unit in the engine 
compartment.
10 From inside the vehicle, ensure that the 
servo unit pushrod is correctly engaged with 
the brake pedal, and clip the pedal onto the 
pushrod ball. Check the pedal is securely 
retained, then refit the servo unit mounting 
nuts and tighten them to the specified torque.
11 Carefully ease the vacuum hose back into

14.5 Adjusting the handbrake cables

14.4b . . .  for access to the cable adjuster 
nuts (A) and locknuts (B)

position in the servo, taking great care not to 
displace the sealing grommet.
12 Rent the master cylinder as described in 
Section 10 of this Chapter.
13 Refit the stop-light switch (Section 18).
14 On completion, start the engine and 
check for air leaks at the vacuum hose-to- 
servo unit connection: check the operation of 
the braking system.

13 Vacuum servo unit check 
valve - removal, testing and 
refitting Sq

1 The check valve is in the vacuum hose from 
the inlet manifold to the brake servo. If the 
valve is to be renewed, the complete 
hose/valve assembly should be replaced.

Removal
2 Ease the vacuum hose out of the servo unit, 
taking care not to displace the grommet.
3 Note the routing of the hose, then slacken 
the retaining clip and disconnect the opposite 
end of the hose assembly from the 
manifold/pump and remove it from the car.

Testing
4 Examine the check valve and vacuum hose 
for signs of damage, and renew if necessary.
5 The valve may be tested by blowing 
through it in both directions. Air should flow 
through the valve in one direction only - when 
blown through from the servo unit end of the 
valve. Renew the valve if this is not the case.
6 Examine the servo unit rubber sealing 
grommet for signs of damage or deterioration, 
and renew as necessary.

Refitting
7 Ensuro that the sealing grommet is 
correctly fitted to the servo unit.
8  Ease tho hose union into position in the 
servo, taking great care not to displace or 
damage the grommet.
9 Ensure that the hose is correctly routed, 
and connect it to the inlet manifold/pump, 
tightening its retaining dip  securely.
10 On completion, start the engine and 
check the check valve-to-servo unit 
connection for signs of air leaks.

14 Handbrake -
adjustment

1 To check the handbrake adjustment, fircj 
apply the footbrake firmly several times 
establish correct shoe-to-drum clearer : •  
then apply and release the handbrake se.^ 5  
times.
2 Applying normal moderate pressure, p - 
the handbrake lever to the fully-app:*c 
position, counting the number of clico> 
emitted from the handbrake ratcc** 
mechanism. If adjustment is correct, the*’*  
should be approximately 4 to 7 clicks befcn 
the handbrake is fully applied. If this is no! •** 
case, adjust as follows.
3 Chock the front wheels, then jack up the rsar 
of the vehicle and support it on axle stands.
4 Release the handbrake, then pull up 
trim from the rear of the handbrake lever ‘ v  
access to the handbrake cable adjuster nua 
(see illustrations).
5 With the handbrake set on the 4th notch ed 
the ratchet mechanism, slacken the locknut 
and rotate the adjusting nuts equally until * a 
difficult to tum both rear wheels/drums (see 
illustration). Once this is so. release the hand­
brake I ever, and check that the wheel s/huc* 
rotate freely. Check the adjustment by app-V^ 
the handbrake fufly. counting the clicks from ne 
handbrake ratchet and. if necessary, re-ad/us:
6 Once adjustment is correct, hold 
adjusting nuts and securely tighten r «  
locknuts. Refit the handbrake lever trim.

15 Handbrake lever and 
warning light switch -
removal and refitting ^

Handbrake lever 
Removal
1 Pull up the trim piece from the base of the 
handbrake lever, and remove it upwards o\*- 
the lever. If required, the handle/lever trim car 
be removed by depressing the locking lug 
with a small screwdriver and pulling the trim 
forwards off the lever.
2 Referring to Section 14 if necessar. 
remove both the handbrake cable locknuts 
and adjusting nuts, and detach the cables 
from the compensator plate.
3 Disconnect the wiring connector from the 
warning light switch, then undo the retainir>j 
nuts and remove the lever from the vehicle. 
Refitting
4 Refitting is a reversal of the removal. Adjust 
the handbrake as described in Section 14.

Warning light switch
Removal
5 Pull up the trim piece from the base of the 
handbrake lever, and remove it upwards over 
the lever.
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6 Pull the handbrake lever up as far as 
possible.
7 The switch has a plastic peg moulded into 
It. which locates through a small hole in the 
base o l the handbrake lever. Press out the 
peg, and disconnect the wiring plug from the 
switch (see illustrations).
Refitting
8 Refitting is a reversal of removal.

16 Handbrake cables -
removal and refitting

15.7a Release the handbrake warning light 
switch from the base of the lever. . .

15.7b . . .  and disconnect the wiring plug

Removal
1 The handbrake cable consists of two 
sections, a right- and a left-hand section, 
which are linked to the lever by a 
compensator plate. Each section can be 
removed individually.
2 Lift up the trim at the base of the handbrake 
lever to gain access to the cables. Referring to 
Section 14 if necessary, slacken the relevant 
handbrake lockout and adiusting nut to obtain 
maximum free play in the cable, and 
disengage the inner cable from tho handbrake 
compensator plate.
3 Chock the front wheels, then loosen the 
relevant rear wheel bolts. Jack up the roar of 
the car and support It on axle stands.
4 From the vehicle underbody, free the front 
end of the outer cable from the body, and 
withdraw the cable from its support guide.
5 Working back along the length of the cable, 
noting its correct routing, and free it from all 
the relevant retaining clips (see Illustration).
6 Remove the rear brake shoes from the 
relevant side as described in Section 5. Using 
a hammer and pin punch, carefully tap the 
outer cable out from the brake backplate, 
release it from the backplate cable guide, and 
remove it from underneath the vehicle.

Refitting
7 Refitting is a reversal of the removal 
procedure. Where the cable is clipped to the 
rear trailing arm. note that genuine VW cablcs 
have an indentation in the cable outer, which 
must lie in the centre of the retaining clip 
when fitted. On completion, adjust the 
handbrake as described in Section 14.

1 The rear brake pressure-regulating valve is 
of the load-dependent-type: the valve is 
mountod in front of tho roar axle, attached to 
the axle by a spnng (see illustration). As the 
load being carried by the vehicle is altered, 
the suspension moves in relation to the 
vehicle body, altering the tension in the 
spring. The spring then adjusts the pressure- 
regulating valvo lever so that the correct 
pressure is applied to the rear brakes to suit 
the load being carried.
2 Minimise fluid loss by first removing the 
master cylinder reservoir cap, and then 
tightening it down onto a piece of polythene 
to obtain an airtight seal.
3 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands.
4 Slacken and romove the nut and bolt 
securing the valve spring to the axle.
5 Wipe clean the area around the brake pipe 
unions on the valve, and place rags beneath 
the pipe unions to catch any surplus fluid. 
Make Identification marks on the brake pipes: 
theso marks can then be used on refitting to 
ensure each pipe is correctly reconnected.
6 Slacken the union nuts and disconnect the 
brake pipes from the valvo. Plug or tape over 
the pipe ends and valve orifices, to minimise 
the loss of brake fluid and to prevent the entry 
of dirt into the system. Wash off any spilt fluid 
immediately with cold water.
7 Using a suitable Allen key or Allen socket, 
undo the regulating valve-to-mounting 
bracket bolts, and removo the pressure- 
regulating valve and spring from below the 
car.

Refitting
8 Refitting is the reverse of the removal 
procedure, noting the following points:
a) If a new valve is being fitted , set the 

spring adjustm ent bo lt to the same 
position os the one on the o ld  valve, and 
tighten it securely.

b) Ensure that the brake pipes are correctly 
connected to tho valve, and that their 
union nuts are securely tightened.

c) Coat the ends o f the spring w ith grease 
p rio r to  installation.

d) Tighten the fixings to  the specified torque.
e) Bleed the braking system (see Section 2).
I) On com pletion, take the vehicle to  a VW

dealer to  have the valve operation 
checked and if  necessary adjusted.

18 Stop-light switch -
removal and refitting

Removal
1 The stop-light switch is located on the 
pedal bracket below the facia.
2 Referring to Chapter 11, remove the driver's 
side glovebox.
3 Roach up behind the facia and disconnect 
the wiring connector from the switch (see 
illustration).
4 Twist tho switch through 90’  clockwise and 
releaso it from the mounting bracket (see 
illustration).

17 Rear brake pressure- ^
regulating valve - ^
removal and refitting ^

Note: Before sta rting  work, re fe r to  the 
warning a t the beginning o f Section 2 
concerning the dangers o f hydraulic flu id.

Removal
Note: M odels w ith ABS are not fitte d  w ith a 
rear brake pressure-regulating valve; the 
function is  autom atically con tro lled  by the 
ABS unit.

16.5 Handbrake cable securing clip on 
rear suspension arm

17.1 Rear brake pressure-regulating valve
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18.3 Disconnect the stop-light switch 

wiring plug . . .

Refitting
5 Prior to installation, fully extend the stop­
light switch plunger
6 Fully depress and hold the brake pedal, 
thon manoeuvre the switch into position. 
Secure the switch in position it by twisting it 
through 90* antl-clockwise. and release tho 
brake pedal.
7 Reconnect the wiring connector, and chock 
the operation of tho stop-lights. The stop­
lights should illuminate after the brake pedal 
has travdlod about 5 mm. If the switch is not 
functioning correctly, it is faulty and must be 
renewed: no adjustment is possible.
8 On completion, refit the driver's side 
glovebox as descnbcd in Chapter 11.

19 Anti-lock braking system 
(ABS) - general information

ABS is available as an option on most of tho 
models covered in this manual. The system 
comprises a hydraulic block (which contains 
the hydraulic solenoid valvos and 
accumulators), the electrically-driven return 
pump, and four roadwheel sensors (one fitted 
to each wheel), and the electronic control unit 
(ECU). The purpose of the system is to 
prevent the wheel(s) locking during heavy 
braking. This is achieved by automatic release 
of the brake on tho relevant wheel, followed 
by re-application of tho brake.

20.5 ABS front wheel sensor wiring plug 
(1) and retaining bolt (2)

18.4 . . .  thon tw ist the switch body 90°
clockwise and remove it from tho brake 

pedal
Tho solenoids are controlled by the ECU. 

which itself receives signals from the four 
wheel sensors (one fitted on each hub), which 
monitor the speed of rotation of each wheel. 
By comparing these signals, the ECU can 
detcrmino the speed at which the car is 
travelling. It can then use this speed to 
determine when a wheel is decelerating at an 
abnormal rate, compared to the speed of tho 
car, and therefore predicts when a wheel is 
about to lock. During normal operation, tho 
system functions in the samo way as a non- 
ABS braking system.

If tho ECU senses that a wheel is about to 
lock, it operates the relevant solenoid valve in 
the modulator block, which thon isolates the 
brake caliper on the wheel which Is about to 
lock from the master cylinder, effectively 
soahng-in the hydraulic pressure.

If the speed of rotation of the wheel 
continues to decrease at an abnormal rate, 
the ECU switches on the electrically-driven 
return pump, which pumps tho hydraulic fluid 
back into the master cylinder, releasing 
pressure on that brake so that the brake is 
released. Once the speed of rotation of the 
wheel returns to an acceptable rate, the pump 
stops: the solenoid valve opens, allowing tho 
hydraulic master cylinder pressure to return to 
the brake, which then re-apphos tho brake. 
This cycle can be carried out at up to 10 times 
a second.

The action of the solenoid valves and return 
pump creates pulses in the hydraulic circuit. 
When the ABS system is functioning, these 
pulses can bo felt through the brake pedal.

The operation of the ABS system is entirely 
dependent on electrical signals. To prevent the 
system responding to any inaccurate signals, 
a built-in safety circuit monitors all signals 
received by tho ECU. If an inaccurate signal or 
low battery voltage is detected, the ABS 
system is automatically shut down, and tho 
warning light on the instrument panel is 
illuminated, to inform the driver that tho ABS 
system is not operational. Normal braking 
should still be available, however.

If a fault does develop In the ABS system, 
the car must bo taken to a VW dealer for fault 
diagnosis and repair.

20 Anti-lock braking system a
(ABS) components -
removal and refitting ^

Hydraulic unit
1 Removal and refitting of the hydraulic 
should bo entrusted to a VW dealer. Gres* 
care has to be taken not to allow any fluid 
escape from the unit as the pipes a~t 
disconnected. If the fluid is allowed to escape 
air can enter the unit, causing air locks whc* 
cause the hydraulic unit to malfunction.

Electronic control unit (ECU)
2 Tho anti-lock braking system ECU •  
secured to the hydraulic unit, and can only k  
separated from it once the pair have be*- 
removed as an assembly. This task shoulc 
entrusted to a VW dealer.

Front wheel sensor
Removal
3 Chock the rear wheels, then firmly apply 
hand brako and loosen the relevant front wh«* 
bolts. Jack up the front of the car and suppcx* 
on axle stands. Remove the appropriate fro " 
roadwheel.
4 Trace the wiring back from the senso* 
the connector, freeing it from any retain s ; 
clips, and disconnect it from tho main loom
5 Slacken and remove the bolt securing tho 
sensor to the swivel hub (see illustration) 
and remove tho sensor and lead assemb-'j 
from the car.
R efitting
6 Prior to refitting, apply a thin coat 
multi-purpose grease to the sensor bod) 
and to the sensor's location in the swive- 
hub (VW recommend tho use of lubricate; 
paste G 000 650 - available from yow 
dealer).
7 Fit the sensor to the swivel hub, then re/ * 
the retaining bolt and tighten it to th# 
specified torque.
8 Ensure that the sensor wiring is correct ■ 
routed and retained by necessary clips, arc 
reconnect its wiring connector.
9 Refit the roadwheel. then lower the car 1: 
the ground and tighten tho roadwheel boltstc 
the specified torque.

Rear wheel sensor
Removal
10 Chock the front whoels, then loosen :-■* 
relevant rear wheel bolts. Jack up the rear ct 
the car and support it on axle stands. Remo\-e 
the appropriate roadwheel.
11 Fold the rear seat forwards, and lift up a r . 
floor covering beneath. Locate the whee 
sensor wiring connector, and disconnect it.
12 Working under the car, unscrow a r ;  
remove tho sensor retaining bolt from tho stuC 
axle (see illustration), and withdraw tr*  
sensor from tho brako.
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20.12 ABS rear wheel sensor retaining bolt 
(arrowed)

13 Traco the sensor wiring back from the 
sensor, detaching it from the retaining clips. 
Where the sensor wiring passes into the 
vehido interior, prise out tho rubber grommet 
from the vehicle floor, and pull the sensor 
wiring through. The sensor and its wiring can 
now bo removed from the car.
Refitting
14 Coat the sensor body and its aperture in 
the stub axle/brake backplate with a thin coat 
of multi-purpose grease (VW recommend the 
use of lubricating paste G 000 650 - available 
from your dealer).
15 Fit the sensor to the stub axle/brake 
backplate. then refit the retaining bolt and 
tighten it to the specified torque.
16 Ensuro the sensor wiring is routed 
correctly, and secured by the retaining clips. 
Feed the wiring through the hole in the vehicle 
floor, and seal tho hole with the grommet.
17 Inside the car. reconnect the sensor 
wiring, then refit the floor covering and fold 
the roar seat upright.
18 Refit the roadwheel. then lower the car to 
the ground and tighten the roadwheel bolts to 
the specified torque.

Front wheel sensor reluctor 
rings
19 The front reluctor rings are fixed onto the 
rear of wheel hubs. Examino tho rings for 
damage such as chipped or missing teeth. If 
renewal is necessary, the complete hub

assembly must be dismantled as descnbed in 
Chapter 10.

Rear wheel sensor reluctor rings
20 The rear reluctor rings are pressed onto 
the inside of the rear brako drum. Examine the 
rings for signs of damage such as chipped or 
missing teeth, and renew as necessary. If 
renewal Is necessary, remove the drum as 
described in Section 7. The reluctor ring can 
bo prised off using two screwdrivers on 
opposite sides of the ring. Press the new ring 
on squaroly. using a tube or socket of 
appropriate diameter.

21 Vacuum pump 
(diesel models) -
removal and refitting

1 The vacuum pump is mounted almost 
vertically on the front of the engine block, on 
the left-hand side. The vacuum pump is driven 
from the intermediate shaft.
2 The vacuum pump is required to provide a 
vacuum supply for tho servo unit. Diesel 
engines cannot tap into the inlet manifold for a 
vacuum supply as on petrol engines, since the 
manifold is not throttled.

Removal
3 Release the retaining clip, and disconnect 
the vacuum hose from the top of pump.
4 Slacken and remove the retaining bolt, and 
remove the pump retaining clamp from the 
cylinder block.
5 Withdraw the vacuum pump from the 
cylinder block, and recover the O-ring seal. 
Examine the O-ring, and obtain a new one for 
refitting if the old one is damaged or has 
deteriorated.

Refitting
6 Fit the O-ring to the vacuum pump, and 
apply a smear of oil to the O-ring to aid 
installation.
7 Manoeuvre the vacuum pump into position, 
making sure that the slot in the pump drive 
gear aligns with the dog on the pump drive 
gear (see illustration).

21.7 Ensure vacuum pump slot (arrowed) 
is aligned with the pump drivegear

8  Refit the retaining clamp and tighten its 
retaining bolt to the specified torque (see 
Chapter 28).
9 Reconnect the vacuum hose to the pump, 
and secure it in position with the retaining 
clip.

22 Vacuum pump 
(diesel models) -
testing and overhaul

1 The operation of the braking system 
vacuum pump can be checked using a 
vacuum gauge.
2 Disconnect the vacuum pipe from the 
pump, and connect the gauge to the pump 
union using a suitable length of hose.
3 Start the engine and allow it to idle, then 
measure the vacuum created by the pump. As 
a guide, after one minute, a minimum of 
approximately 500 mm Hg should be 
recorded. If the vacuum registered Is 
significantly less than this, it is likely that

the pump is faulty. However, seek the 
advice of a VW dealer before condemning the 
pump.
4 Overhaul of the vacuum pump is not 
possible, since no major components are 
availablo separately for it; the only spare part 
readily available is the pump cover sealing 
ring. If faulty, the complete pump assembly 
must be renewed.



Chapter 10
Suspension and steering
Contents
Anti-roll bar - removal and re fittin g .....................................................  7
Front suspension strut - removal and refitting ..................................  2
Front suspension strut and coil spring - separation and reassembly 3
Front swivel hub - removal and refitting .......................................  4
Front wheel bearing - renewal.............................................................  5
General description..............................................................................  1
Manual steering gear - adjustment .....................................................18
Power steering fluid - general information, draining and refilling . . .  20
Power steering fluid level check ..............................See Weekly checks
Power steering pump - removal and refitting .................................... 21
Power steering pump drivebelt check..............................See Chapter 1
Power steering pump drivebelt removal, refitting and

tensioning ........................................................... See Chapter 2A or B
Rear stub axle - removal and re fitting ................................................. 9
Rear suspension strut and coil spring - removal and refitting...........10

Degrees of difficulty

Rear suspension strut and coil spring - separation and reassembly 11
Rear torsion beam axle - removal and re fitting .....................................12
Rear wtieel hub bearings - renewal and adjustm ent..........................  8
Steering column - removal and refitting ............................................... 14
Steering column height adjuster - removal and re fitting ......................15
Steering column lock or sw itches..................................See Chapter 12
Steering gear - removal and re fitting..................................................... 17
Steering gear gaiters - renew al..............................................................16
Steering wheel - removal and refitting................................................... 13
Suspension and steering check ...................................... See Chapter 1
Track-rod end balljoints - removal and refitting ................................19
Wheel alignment and steering angles - general inform ation.............22
Wheel and tyre mainlenance....................................See Weekly checks
Wishbone/lower arm - removal, overhaul and refitting .....................  6

Easy, suitable for 
novice with little 
experience ^

Fairly easy, suitable ^  
for beginner with 
some experience ^

Fairly difficult,
suitable for competent ^  
DIY mechanic ^

Difficult, suitable for ^  
experienced DIY XJ 
mechanic ^

Very difficult, ^
suitable for expert DIY 
or professional ^

Specifications
General
Front suspension type ..............................................................................  Independent, with coil spring struts incorporating telescopic shock

absorbers; lower wishbones. Anti-roll bar on 1.6 litre and diesel engine 
'  models

Rear suspension ty p e ...............................................................................  Transverse torsion beam with trailing arms. Coil spring struts
incorporating telescopic shock absorbers 

Steering type .............................................................................................  Rack-and-pinion. Power assistance on some models

Suspension angles/wheel alignm ent 
Front wheels
T o « -in .......................................................................................................... 0 °± 1 0 ’
Camber........................................................................................................ -25’ ± 20’
C astor.......................................................................................................... +1°20’ ± 30 ’
Maximum side-to-side difference:

Cam ber...................................................................................................  20’
C asto r...................................................................................................... 30’

Track angle difference at lock of 20° left and rig h t..................................  -1 °05’ ± 30’
Rear wheels
Camber........................................................................................................ -1*40' ±20'
Maximum side-to-side difference.............................................................  20’
Total track (at specified camber) .............................................................  +20’ ± 10'
Maximum allowable deviation .................................................................. 20'

Tyre pressures ................................................................................... See end of Weekly checks
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Torque w rench settings Nm Ibf

Front suspension
Anti-roll bar connecting link n u ts .................................................... 18
Anti-roll bar mounting plate b o lts .................................................. . . . .  25 18
Brake disc splash shield bolts ......................................................... . . .  10 7
Shock absorber top nut ................................................................ . . . .  60 44
Strut upper mounting nut' ............................................................... . . .  60 44
Strut-to-swivel hub mounting nut/bolt" ........................................ . . . .  95 70
Subframe mounting bolt (M l2):

Stage 1 ...................................................................................... . . . .  50 37
Stage 2 ........................................................................................

Wishbone/lower arm balljoint n u t.................................................. . . . .  35 26
Wishbone/tower arm balljoint retaining b o lts ................................ . . . .  35 26
Wishbone/lower arm pivot bo lt......................................................... . . .  70 52
Wishbone/lower arm rear mounting through-bolt (M12):

Stage 1 ........................................................................................ . . . .  50 37
Stage 2 ......................................................................................

Rear suspension
Rear axle pivot bolt nu t.................................................................. . . . .  65 48
Shock absorber top nuts .............................................................. . . . .  15 11
Strut lower mounting nut .............................................................. . . . .  55 41
Strut upper mounting n u t .............................................................. . . . .  25 18
Manual steering
Column height adjuster lever nut (left-hand thread)...................... . . . . 8 6
Column height adjuster lever through-bdt (left-hand thread) ____ . . . .  23 17
Column lower universal joint (UJ) bolt .......................................... . . ..  30 22
Column upper-to-lower universal joint shaft clamp

bolt (up to 1998 model year)...................................................... . . . .  25 18
Horn contact plate bolts' ................................................................. . . .  7 5
Steering gear mounting b o lts ........................................................... . . .  30 22
Steering gear pinion clamp b o lt .................................................... . . . .  30 22
Steering wheel nut ........................................................................ . . . .  50 37
Track-rod adjustment locknut ......................................................... . . .  50 37
Track-rod balljoint nut .................................................................... . . . .  35 26
Power steering (where different to manual)
Fluid hose banjo bolt .................................................................... . . . .  30 22
Fluid reservoir mounting bolts ...................................................... 4
Fluid union nuts ............................................................................... . . . 20 15
Steering pump mounting b d ts ...................................................... . . . .  25 18
Steering pump mounting bracket bolts ........................................... . . .  45 33
Steering pump pulley bolts............................................................ . . . .  25 18
Track-rod-to-steering gear............................................................ . . . . 80 59
Road wheels
Roadwheel bo lts ............................................................................ 81

1 General description

Die front suspension is of independent, 
MacPherson strut and wishbone type. The 
strut on each side incorporates a telescopic 
shock absorber and coil spnng. The wishbone 
arms are pivoted from large rubber bushes in 
the subframe, and are attached to the swivel 
hubs by a large balljoint. An anti-roll bar is 
fitted to 1.6 litre and diesel engine models, 
and is located on the wishbone arms at each 
end. and also at underbody mountings.

The rear suspension consists of a transverse 
torsion beam axle with trailing arms. The 
combined axle and arms pivot from large

underbody mountings each side. A coil spring 
and shock absorber strut are located each 
side, between the top of the wheel arch and the 
axle arm at tho bottom ond. to control axle 
movement.

Rack-and-pWon steering is fitted, with power 
assistance on some models. The steering 
column incorporates a telescopic collapsible 
section as a safety feature in the event of a 
collision. A height-adjustable steering column is 
fitted on some models. Models from 1998 
model year onwards have a steering column 
equipped with a 'torque overload dutch'. This is 
an additional security device, which ensures 
that the steering column lock cannot be broken 
by excessive force. If a torque of moro than 100 
Nm is applied through the steering wheel, the 
dutch disengages the column from the front 
wheels, preventing damage to the lock. The

clutch mechanism is overridden when the 
ignition key is next inserted.

All models except the base 1.0 litre mode 
are equipped with an airbag mounted in the 
steering wheel. For details, refer to Chapter 12.

2 Front suspension strut -
removal and refitting

Removal
1 Chock the rear wheels, apply the 
handbrake, then loosen the relevant frort 
wheel bolts. Jack up and support the front of 
the car on axle stands (see Jacking and 
vehicle support). Remove the roadwheel on 
the side concerned.



Maintenance schedule - petrol models iA-a
Tho maintenance intervals in this manual aro 

provided with tho assumption that you. not the 
dealer, will be carrying out the work. These are 
the minimum intervals recom-mended (or 
vohictos driven daily. K you wish to koep your

vehicle in peak condition at all times, you may 
wish to perform some of these procedures 
more often. We encourage frequent 
maintenance, since it enhances the efficiency, 
performance and resale value of your vehicle.

When the vehicle is new. it should b€ 
serviced by a dealer service department, ir 
order to preserve tho factory warranty.

Every 250 miles (400 km) or weekly
□  Refer to Weekly checks

Every 10 000 miles (15 000 km) - 
OEL on interval display
In addition to  the item s listed  in the previous services, cany out the
follow ing:
□  Renew the engine oil and filter (Section 3)
Noto: Frequent o il and filte r changes are beneficial fo r the engine.
We recommend changing the o il a t ha lf the mileage specified here or
a t least tw ice a year.
77, Check the front brake pad thickness (Section 4)
□  Reset the service interval display (Section 5)

Every 12 months - 
IN 01 on interval display
□  Check operation of all lights and horn (Section 6)
□  Check the condition of the airbag unit(s) (Section 7)
□  Check the operation of the washer system(s) 

(Section 8)
□  Lubricate all hinges, locks and door check straps 

(Section 9)
□  Check engine management and other systems for 

fault codes (Section 10)
C  Check battery electrolyte level - where applicable 

(Section 11) 
C  Check all underbonnet components and hoses for 

fluid leaks (Section 12)
□  Check the transmission and driveshaft gaiters for 

leaks and damage (Section 13)
□  Check the braking system for leaks and damage 

(Section 14)
Check the rear brake shoe lining thickness 
(Section 15)

□  Check the condition of the exhaust system and its 
mountings (Section 16)

□  Check the steering and suspension components 
for condition and security (Section 17)

p  Check the headlight beam adjustment (Section 18)
□  Carry out a road test (Section 19)
□  Reset the service interval display (Section 5)

Every 20 000 miles (30 000 km) - 
IN 02 on interval display
Note: If the vehicle is covering more than 20 000 m iles (30 000 km) a 
year, also carry out a ll the operations described above 

Lubricate folding fabric sunroof guide rail 
(Section 20)
Renew the spark plugs (Section 21) 
Renew the pollen filter element (Section 22) 
Check the condition of the auxiliary drivebelt(s), 
and renew if necessary (Section 23) 
Check the manual transmission oil level 
(Section 24) 

_  Check underbody protection for damage 
(Section 25)
Reset the service interval display (Section 5)

Every 40 000 miles (60 000 km) or 
2 years
In addition to the item s listed  In the previous services, carry out the 
follow ing:

Renew the air filter element (Section 26)
□  Check the automatic transmission fluid level 

(Section 27)
Renew the fuel filter (Section 28)

□  Renew the timing belt (Section 29)
Note: VW specify a tim ing be lt renew al in te rva l o f 60 000 m ilos 
(90 000 km). However. If the vehicle is used m ainly fo r short journeys 
o r a lo t o f stop-start driving, we recommend that this shorter interval 
is adhered to. The actual be lt renewal interval is  very much up to the 
individual owner but. bearing in m ind that severe engine damage w ill 
result If the be lt breaks in  use. we recommend you err on the side o f 
caution.

Every 2 years (regardless of mileage)
In addition to  the item s listed  In the previous services, carry out the 
follow ing:

Renew the coolant (Section 30) 
~] Renew the brake fluid (Section 31)

□  Check exhaust emissions (Section 32)
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2.3a Holding the piston rod stationary with 
an Allen ke y . . .

2.3b . . .  loosen and remove the strut 
upper mounting nut

2.3c U ft o ff the stop plate from the top of 
the strut

2.4a Loosen and removo the strut-to-swivol hub nuts . . .  2.4b . . .  and remove tho bolts, noting their direction of fitting

2 Position a jack under tho outer end of the 
wishbone arm for support.
3 In the engine compartment, unscrew and 
remove the strut upper mounting nut whilst 
holding the piston rod stationary with a 7 mm 
Allen key. It is recommended that the self­
locking nut be renewed once removed. Lift oft 
the stop plate (see illustrations).
4 Scribe an alignment mark around the 
periphery of the suspension strut-to-swivol 
hub location lugs, to  ensure accurate 
positioning when refitting. Also mark the 
upper and lower retaining bolts to identify one 
from the other. This is essential, as the fitted 
position of the strut to swivel hub (and of tho 
bolts) sets the camber anglo. It is therefore 
critical that they be refitted in exactly the 
samo position during reassembly. Undo the 
retaining nuts (18 mm on project car), and 
withdraw the two bolts securing the strut at its 
bottom end to the swivel hub. noting that the 
bolts are fitted from the front (see 
illustrations). Renew the self-locking nuts.
5 Disengage tho strut from its top mounting, 
then prise it free from the swivel hub (see 
illustration).
6 Note that the lower balljoint must not bo 
detached from the wishbone without first 
referring to Section 6 .

Refitting
7 Refitting is a reversal of the removal 
procedure. Tighten all fasteners to the 
specified torque (see illustration). Use new 
self-locking nuts to secure the strut-to-swivel 
hub bolts. Insert the bolts from the front of the 
swivel hubs. Ensure the correct realignment of 
the two units (as marked during removal), to 
ensure that the camber angle is maintained. If 
a new strut and/or swivel hub have been 
fitted, have the camber anglo checked and if 
necessary adjusted by a VW dealer.

Front suspension strut 
and coil spring -
separation and reassembly

1 Remove the front suspension strut as 
described in the previous Soction.

A
 W arning: B efore  a tte m p tin g  to  

d ism antle  the  suspension s tru t, 
a su ita b le  to o l to  h o ld  the  c o il 
sp ring  in  com pression m ust be 

ob ta ined . A d justab le  c o il sp ring  
com pressors are read ily available, and are

2.5 Removing tho suspension strut from 
under the front wheel arch

2.7 Tighten tho strut-to-swivel hub 
nuts/bolts to the specified torquo

http://rutracker.org
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3.4 Front suspension strut 
components

1 Shock absorber
2 Bum pstop
3 P rotective sleeve
4 C oil spring
5 Spring seat
6 Bearing
7 Suspension stru t 

mounting
8 Shock absorber top nut
9 Stop plate
10 S trut upper m ounting nut

recom m ended fo r th is  ope ra tion . 
a tte m p t to  d ism an tle  the  s tru t w ith  
such a to o l is  lik e ly  to  re su lt in  damage s- 
personal In ju ry.
2 Support the lower end of the strut in 3 v .»  
then lit the coil spring compressor = *• 
position, and check that it is securely locaatt.
3 Compress tho spring until tho uppof tc rr^  
seat is tree of tension, then remove the n tf 
from the top of the piston rod. As « * •  
removing the strut upper mounting nut. "oet 
the piston rod with a 7 mm Alien key while 
nut is unscrewed. The need to hold the p ts o r 
rod means that an ordinary deep s o r* <  
cannot readily be used; in the workshop. 
used a deep socket with hex flats on it (a x « 
spanner would also work), which cou;a sat 
held using a spanner (see illustration 3.5% 
The nut is especially tight - don't expect m 
use makeshift means to loosen it safely.
4 Remove the strut mounting, followed b> ' * •  
bearing and the spring seat (see illustra tor. 
Note the fitted order and orientation o‘ *-l 
components, for use when refitting.
5 Lift the coil spring from the strut w r  •** 
compressor still in position. Mark the toe d f 
the spring to r reference.
6 Withdraw the protective sleeve and b_~ i- 
stop from the piston rod. noting their order df 
removal.
7 Move the shock absorber piston rod up and 
down through its complete stroke, and cr<c*i 
that the resistance is even and smooth. If t'v*"» 
aro any signs or seizing or lack of resistance 
or if fluid has been leaking excessively, rw  
shock absorber should be renewed.

3.9a Slide on the bump stop . . .
3.9c Taking care that the spring 

compressor is not accidentally released, f t  
the spring over the s tru t. . .

3.9b . . .  followed by the protective sleeve

3.9d . . .  ensuring that the spring end 
(arrowed) engages with the recess in the 

lower spring seat
3.9f . . .  strut top bearing . . .
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8 The cotl springs are normally colour-coded, 
and If the springs are to be renewed (it is 
advisable to renew both at the same time), be 
sure to get the correct replacement type with 
the identical colour code.
9 To reassemble the strut, follow the 
accompanying photos, beginning with 
illustration 3.9a. Be sure to stay in order, and 
carefully read the caption underneath each.

4 Front swivel hub -
removal and refitting I

Note: Ttto sw ivel hub can be rem oved and 
re fitted  on its  own. o r together w ith the front 
strut. II disconnecting the stm t un it from  the 
swivel hub. (before or a fter removal from  the 
vehicle) the instructions given in  paragraph 7 
o f Section 2 must be noted and adhered to.

Removal
1 Firmly apply the handbrake and chock the 
rear wheels. Where applicable, remove the 
relevant front wheel trim to gain access to the 
driveshaft nut or bolt through the centre of the 
roadwheel.
2 Loosen, but do not remove, the driveshaft 
retaining nut or bolt. The weight of the vehicle 
must be on the ground, as the nut/bolt is 
tightened to a very high torque, and it would 
be dangerous to try loosening it with the 
vehicle raised.
3 Loosen the relevant front wheel bolts.
4 Raise the front of the vehicle and support it 
on axle stands (see Jacking and vehicle 
support). Remove the relevant front roadwheel.
5 Unscrew and remove the driveshaft 
nut/bolt, and recover the washer, where 
applicable (see illustration).
6 Remove the brako caliper and disc as 
described m Chapter 9. The brake caliper can 
be tied up out of the way, leaving the 
hydraulic hose attached but clear of the strut.
7 Where applicable, refer to Chapter 9 and 
remove the ABS front wheel sensor from the 
side concerned.
8 Remove the expanding rivets and detach 
the air deflector from the wishbone/lower arm.

4.5 Front swivel hub and related components
1 Lower ball/o int retaining 9 Wheel bearing retaining 18 Wheel hub-to-ABS ro tor

bolts circbp screws
2 Lower ball/o int retaining 10 Brake splash shield 19 Brake disc (solid type)

plate retaining bolt 20 Brake disc (ventilated
3 Strut-to-sw rvel hub bo lt 11 Brake splash shield type)
4 ABS wheel sensor 12 Wheel bearing 21 Brake disc securing screw

retaining bo lt 13 Swivel hub 22 Roadwheel bolt
5 ABS wheel sensor 14 Track rod nut 23 Driveshaft nut
6 S trut-to-sw ivel hub nut 15 Wheel hub w ith integral 24 VW Type 2 brake caliper
7 Track rod ABS rotor 25 Caliper m ounting bolts
8 Swivel hub (16-valve 16 ABS rotor 26 VW Type 1 brake caliper

models only) 17 Wheel hub 27 Caliper m ounting botts

3.9i . . .  and tighten it to tho specified 
torque, holding the piston rod with an Allen 

key • note the use of a deep socket with 
hex flats

3.9g . . .  and rubber mounting, ensuring 
that all components are orientated 

correctly

3.9h Fit the shock absorber top n u t. . .
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4.14 Free tho swjvol hub from tho 
driveshaft splines, and romovo it from 

tho car

9 Loosen the nut on top of the lower arm 
balljoint, leaving tho nut attached to the 
balljoint by a couple of threads. If necessary, 
the balljoint shank can be retained using a 
cut-down 5 mm AHon key. Using a suitable 
balljoint splitter tool, separate the ball|Oint 
from the swivel hub. then unscrew and 
remove the balljoint nut.
10 Refer to Section 19 and disconnect the 
track-rod from the swivel hub.
11 Whore applicable, refer to Section 7 and 
disconnect tho anti-roll bar connecting link 
from the wishbone.
12 If the swivel hub is to be separated from 
the suspension strut, refer to paragraph 7 In 
Section 2. and mark the relative positions of 
the items described before removing the 
retaining bolts. Prise froo tho strut from the 
swivel hub.
13 If removing the swivel hub together with 
tho strut, disconnect the strut at the top from 
the body mounting, as described in Section 2. 
If tho suspension coil spring is still under 
tension, position a iack under the swivel hub 
to support the weight of the hub and strut; 
when the strut is detached at tho top end from 
the body, lower the jack slowly to 
decompress the coil spring and allow the start 
to bo disengaged from the body.
14 Remove the swivel hub (and whoro 
applicable, tho strut), withdrawing it from the 
driveshaft (see illustration). Withdraw tlie 
hub assembly from the shaft, using a suitable 
puller if necessary, or carefully tap it free.

5.5 Removing the front wheel bearing 
retaining circlip

Refitting
15 Refitting is a reversal of the removal 
procedure. Refer to Chapter 8 for details on 
reconnecting tho driveshaft. and Chapter 9 
when refitting tho wheel sensor, brake disc 
and caliper.
16 When reconnecting the suspension strut 
to the swivel hub, ensure that the two are 
correctly realigned before tightening the 
retaining bolts.
17 When refitting the bottom balljoint nut. 
hold the balljoint shank stationary using a cut- 
down 5 mm Allen key.
18 Do not fuRy tighton the driveshaft retaining 
nut/bolt or the anti-roll bar connecting link nut 
until after tho vehicle is lowered, and with its 
full weight on the wheels.
19 A* fastenings must be tightened to their 
specified torque settings.

5 Front wheel bearing - %
renewal ^

1 Remove tho swivel hub. as descnbed in the 
previous Section.
2 Undo the retaining bolts, and remove tho 
brako disc splash shield.
3 Support the swivel hub with the hub facing 
down, and press or drive out the hub from tho 
housing. Unscrew and remove the three 
cross-head screws, and remove the speed 
sensor reluct or ring on models wtth ABS.
4 The bearing inner raco can be removed 
from the swivel hub using a suitable puller, but 
note that the bearing must be renewed once it 
is removed.
5 Extract the circlip, then supporting the 
swivel hub. press or drive out the bearing (sec 
illustration).
6 Clean the recess in the housing, then 
support the swivel hub and press the new 
bearing into position, so that it is positioned 
behind the circlip groove. If a tube drift is 
used, ensure that it butts against the bearing 
outer race only,
7 Press the Inner bearing race onto the swivel 
hub. using a suitable tube drift.
8 Fit the circlip, and ensure that it is fully 
engaged in its groove.
9 Refit the ABS wheel sensor reluctor ring to 
tho swivel hub (where applicable), then with 
the swivel hub positioned and supported with 
its bearing shoulder facing up. press or drivo 
the bearing housing into position.
10 Refit the brake disc splash shield.
11 Refit the swivel hub as described in the 
previous Section.
12 When the driveshaft nut/bolt and 
roadwheel bolts have been tightened to the 
specified torque, raise the car again so that 
the front wheels are clear of the ground. 
Referring to Chapter 1 Suspension and 
steering check, rotate the wheels by hand to 
onsu-e that they turn freely, without binding. 
There should bo no excessive lateral play.

6 Wishbone/lower arm -
removal, overhaul and refitting ^

Removal
1 Apply tho handbrake and chock the re*- 
wheels, then loosen the relevant frc*“  
roadwheel bolts. Raise and support the frort 
of the vehicle on axle stands (sec Jacking arc 
vehicle support). Remove the relevant 1r<y~
r o a d w h e e l .

2 Remove the expanding rivets and deta 
the air defloctor plate from the wishbone (see 
illustration opposite).
3 Position a jack under tho centre of trm 
subframe and raise it to support (not lift) r»  
subframe.
4 Unbolt and remove the wishbone rear 
mounting through-bolt.
5 Where applicable, unscrew the connect ng 
link nut, and detach the anti-roll bar from vm 
wishbone. As it Is removed, note that r »  
connecting link-to-wishbone mounting b-isn 
is fitted with its conical side towards th i 
wishbone.
6 Refer to Section 4. paragraph 9 
disconnect tho bottom balljoint from r »  
swivel hub.
7 Unscrow and remove the pivot bolt fr:~  
the front inboard end of the wishbone arm to 
subframe).
8 Romovo the wishbone, manoeuvring f  
down to clear the front pivot and the bali;o*"S. 
and twisting it to dear the roar mounting. * 
suitable lever will assist in freeing 
wishbone from Its mountings, but take ears 
not to damage adjacent components.

Overhaul
9 With the wishbone removed, clean it :r 
inspection.
10 Check the balljoint for excessive w e* 
and chock tho pivot bushes for detorioraro-- 
Also examine the wishborvo arm for d a rw * 
and distortion. If necessary, the balljoint arc 
bushes should be renewed.
11 To renew the balljoint. first outline a  
exact position on the wishbone. This a 
important as tho relative positions of " «  
wishbone and the balljoint are set du;-r>; 
production, and the new balljoint must :« 
accurately positioned when fitting it. Unscr*« 
the bolts and remove the balljoint and cla-nc 
plate. Fit a new balljoint in the exact outf*«. 
and tighten the bolts. If fitting a ned 
wishbone, locate tho balljoint centrally in r *  
elongated hole.
12 To renew the front pivot bush, use a >enz 
bolt, together with a metal tube and wasbers. 
to pull the bush from the wishbone. Fit m l 
new bush using the same method but. to e a t 
insertion, dip the bush Into soapy water firsi
13 The rear mounting rubber bush can :■* 
removed in tho same manner as the fr tr t 
pivot bush.
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14 Pross or drive the new mounting bush into 
position from the top of the wishbone, but 
ensure that it is positioned correctly, as 
shown (see illustration).

Refitting
15 Refitting the wishbone is a reverse of 
removal, noting the following points:
a) Delay fu lly tightening the pivot bolts until 

the wetght o f tho car is on tho wheels.
b) Tighten a ll fasteners to the specified 

torque (where given).
c) Refer to Section 4 when reconnecting the 

balljoint.
d) Refer to Section 7 when reconnecting the 

anti-mu bar.
e) Have tho front wheel alignment checked 

and. if  necessary, adjusted on 
completion.

7 Anti-roll bar -
removal and refitting ^

Removal
1 Apply the handbrako and chock the rear 
wheels, then loosen the front roadwheel bolts. 
Raise and support the front of the vehicle on 
axle stands (see Jacking and vehicle support). 
For better access, remove tho front 
roadwheels.
2 Unscrew and remove the anti-roll bar 
mounting plate retaining bolts, then unhook 
tho plates from the subframe locations (see 
illustration).
3 Unscrew the connecting link nut, and
detach the anti-roll bar from the wishbone 
each sido. As they are removed, noto that the 
connecting Nnk-to-wishbone mounting
bushos are fitted with their conical side facing 
the wishbone (seo illustration).
4 Lower the anti-roll bar. and remove it from 
under tho vehicle.
5 Renew tho anti-roll bar if it is damaged or 
distorted. Renew the mounting bushes if they 
are perished or worn.

6.14 Fitted position of wishbone rear 
mounting

One o f tho ombossed arrows must align with 
tho projection (A) on top o f the wishbone

6.2 Wishbone/lower arm and related components
1 Nut 12 Anti-roH bar connecting 22 Washer
2 Engine/transmission roar Unk 23 Connecting link nut

mounting 13 Connecting link bush 24 Wishbone rear mounting
3 Through bo ll 14 Anti-roH bar mounting bolt
4 Rubber mounting plate bolt 25 Spreader
5 Rubber mounting 15 A nti-ro ll bar mounting 26 A ir deflector plate

housing plate 27 Subframe mounting bolt
6 Rubber mounting 16 Wishbone rear mounting 28 Wishbone/lowor arm
7 Washer 17 Retaining plate 29 Wishbone front mounting
8 Bolt 16 Lower balljoint nut bush
9 Captive nuts 19 Lower balljoint 30 Wishbone front mounting
10 A nti-ro ll bar bush 20 Lower balljoint bolts bolt
11 A nti-ro ll bar 21 Connecting link bush 31 Subframe

7.2 Anti-roll bar mounting plato bolt (A) - 7.3 Anti-roll bar mounting bushes
plate is hooked into subframe at point (B) (arrowed)
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8.3 Drive out the old outer races using a 
hammer and punch

Refitting
6 Refitting is a reversal of the removal 
procedure. Ensure that the connecting link 
mounting bushes are fitted with their conical 
faces towards the wishbone.
7 Oo not fully tighten the retaining bolts to 
their specified torque settings until after the 
vehicle is fully lowered onto its wheels.

Rear wheel hub bearings •
renewal and adjustment

Renewal
1 The rear wheel hub bearings are housed in 
the rear brake drum/hub. Refer to Chapter 9 
for removal details.
2 Wipe clean the inner bearing and seal. Note 
the direction of fitting, then lever the seal from 
the hub. On models with ABS. take care not to 
damage the speed sensor rotor. Extract the 
inner bearing from the hub.
3 The races can be driven out using a suitable 
soft metal drift, but take care not to damage 
the hub or ABS speed sensor rotor (see 
illustration).
4 Clean the bearing race locations in the hub. 
Use a tube drift of suitable diameter to drive 
or press the new races mto position in the hub 
each side (see illustration). Ensure that they 
are squaroty and fully inserted. If using the old 
bearings, be sure to keep the original bearings 
and races together. Never interchange new 
bearings with old races, or vice-versa.

8.4 Drive the new races in squarely, using 
a socket on the outer edge

5 Lubricate the inner bearing with grease, and 
insert it into position (see illustration)
6 Support the hub with its outboard face 
down, and carefully drive tho new oil seal into 
position, taking care not to damage the ABS 
speed sensor rotor, where applicable (see 
illustration). Lubricate the od seal lip ready for 
refitting to the stub axle.
7 Pack the hub with grease, then refit It to the 
stub axle. Fit the outer bearing and the 
thrustwasher. then screw the hub retaining 
nut into position by hand.

Adjustment
8  If not already dono. extract the split pin, 
remove the locking ring and loosen the hub nut
9 Tighten the hub nut slowty, up to the point 
where it only just touches tho thrustwasher. 
Rotate the hub as the nut is tightened, to 
ensure that the bearings are correctly seated. 
Back the nut off a fraction so that the washer 
can just be seen to move when prodded with 
a screwdriver. Fit the locking ring and insert a 
new split pin to secure.
10 Bewaro of overtightening the hub nut. as 
this will cause premature bearing wear. If you 
are adjusting a bearing which has been in 
service for some time, when play has been 
noted, do not overtighten to compensate for 
wear - this is potentially dangerous and 
unlikely to effect anything more than a 
temporary solution.
11 Smear a liberal amount of grease into the 
cap. then carefully dnve the grease cap into 
position. If the grease cap is badly dented or 
distorted, such that it is no longer a tight fit. a 
new one should be fitted.

m  ^  *

L r

12 If a new bearing has been fitted, e 
advisable to check for play after a <* 
hundred miles. Re-adjust the bearin; 
necessary.

9 Rear stub axle -
removal and refitting

Removal
1 Chock the front roadwheels. engage *K  
gear (or P). then loosen the relevant n 
roadwheel bolts. Raise the vehicle at the - 
and support it on axle stands (see Jacking i 
vehicle support).
2 Refer to the appropriate Sections m 
Chapter 9. and proceed with the following:
a) Remove the brake drum/hub.
b) Remove the brake shoe assembly.
C) Disconnect tho brake hydraulic line fn y- 

the wheel cylinder,
d) Disconnect the handbrake cable,
o) On models w ith ABS. remove the rear 

wheel sensor.
3 Undo the four retaining bolts and 
the brake back plate and stub axle. Note 
two of tho bolts are used to retain —■* 
handbrake cable guide - recover the guide 
the bolts are removed, noting its fits 
orientation.

Refitting
4 Refit in the reverse order of removal.
5 Refer to the appropriate Sections 
Chapter 9 to refit the brake sys^ec 
components. When refitting the drum/hot 
adjust the wheel hub bearings as descnbec 
Section 8 of this Chapter.
6 Bleed the brake hydraulic circuit and a c - r  
the handbrake, as described in Chapter 9.

8.5 Work grease Into the taper-roller inner 
bearing prior to fitting to tho hub

8.6 Grease the lips of the oil seal, and 
press it into the roar of the hub

10 Rear suspension strut 
and coil spring -
removal and refitting

Removal
1 Chock the front roadwheels. engage * r  
gear (or P). then loosen the relevant rear 
roadwheel bolts. Raise and support 
vehicle at the rear on axle stands (see JacK '? 
and vehicle support). Allow the suspension to 
extend fuRy.
2 From inside the vehicle, tilt forwards :■>* 
rear seat backrest. Unhook the support strac* 
and pull out the rear parcel shelf.
3 Remove the two Torx screws from r e  
parcel shelf side support, then unhook 
panel from the two retaining lugs on the C- 
pillar and remove it from the car (see 
illustration).
4 If the right-hand rear strut is being removec 
on models provided with a first aid kit storao* 
compartment, turn the two fasteners througr 
90* and lower the side trim panel. Otherws*
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10.3 Removing tho parcel shelf side 
support

prise out the plastic retalner(s) holding the 
upper part of the carpeted side trim panel in 
place, and fold the carpet down for access to 
the strut upper mounting. It may be helpful to 
removo. or at least loosen, several peripheral 
trim panels to achieve improved access • see 
Chapter 11.
5 Pull the domed cover off the strut upper 
mounting for access to the nut beneath (seo 
illustration).
6 Using a small open-ended spanner on the 
piston rod flats if necessary, unscrew and 
remove the upper mounting nut (see 
illustration). Recover the large dished washer 
if it is loose.
7 Working underneath the vehicle, engage a 
spanner on the nut securing the strut bottom 
mounting bolt, then unscrow the bolt and 
remove it. Take care that tho ABS wheel 
sensor wiring is not damaged as the strut is 
being worked on - if preferred, remove the 
wheel sensor as described in Chapter 9.
8 Disengage the strut at the bottom end. and 
withdraw the strut downwards (complete with 
coil spring) from the vehicle.

Refitting
9 Refit in the reverse order of removal. Ensure 
that tho strut is correctly located at tho top 
end. and then engage the lower end with tho 
trailing arm.
10 Tighten tho retaining bolls to their 
specified torque settings, but dolay full 
tightening of the upper mounting nut and 
lower mounting bolt until after the vehicle is 
lowered fully, and standing on its wheels.

11 Rear suspension strut 
and coil spring -
separation and reassembly ^

1 The component parts of the strut and coil 
spring are as shown (see Illustration).

A
 W arning: Before a ttem pting  to  

dism antle the suspension s tru t, 
a su itab le  to o l to  ho ld  the c o il 
spring in  com pression m ust be 

obtained. A djustable c o ll spring 
compressors are readily available, and are 
recom m ondod fo r th is  operation. Any 
a ttom pt to  dism antle the s tru t w ithou t

10.5 Pull off the domed cover from tho top 
o l the suspension strut

such a too l is like ly to  rosu lt In damage or 
personal in jury.
2 Fit the spring compressor, and ensure that 
it is fully located. Compress the spring so that

10.6 Hold the piston rod stationary using a 
suitable spanner, and unscrew the upper 

mounting nut
the tension on the top mounting retainer is 
relieved.
3 Priso froo the cover cap and remove the 
sealing O-ring.

1 Shock absorber 8 Bump-stop 15 Cover
2 Lower spring seat 9 Upper spring seat 16 Upper mounting rubber
3 Packing piece 10 Washer bush
4 Piston rod and circlip 11 Upper spring plate 17 Cover
5 C oil spring 12 Spacer tubo 18 Nut
6 Protective cap 13 Lower mounting mbber 19 Upper mounting nut
7 Protective tube bush 20 Dished washer

14 Nut 21 Domed cover
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4 Unscrew and remove the shock absorber 
top nut. then remove the large cover, rubber 
bush, small cover and the nut beneath.
5 Withdraw the spacer tube and washer, the 
lower bush, spring plate and spring seat.
6 Lift the coil spring from the strut with the 
compressor still in position. Mark the top ot 
the spring for reference.
7 Remove the bump-stop, tube, and plastic 
cap. Release the circlip and remove the lower 
spring seat and packing piece(s).
8 Note that the coil springs are colour-coded, 
and if renewal is necessary, check that the 
correct replacement is supplied for your 
vehicle. It is advisable to renew both rear 
springs at the same time, to ensure even 
handling characteristics.
9 Check the operation of the shock absorber 
in the same manner descnbed for the front 
units in Section 3, paragraph 7. Renew if 
necessary, as the shock absorbers cannot be 
overhauled.
10 Reassembly of the shock absorber and 
coil spring is a reversal of the removal 
procedure. Tho spring seat installation 
position must be as shown (see Illustration).
11 Tighten tho shock absorber nuts to the 
specified torque setting. Remove the spring 
compressor tool betoro refitting the unit to the 
vehicle as described in Section 10.

12 Rear torsion beam axle
removal and refitting %

Note: If the rear axle is suspected o f being 
distorted, it  must be checked in position by a 
VW garage, using op tica l alignm ent 
equipment.

Removal
1 Chock the front wheels, engage 1 st gear (or 
P). then loosen the rear roadwheel bolts. 
Raise and support the vehicle at the rear on 
axle stands (seo Jacking and vehicle support). 
Remove the rear road wheels.
2 Refer to Chapter 9 and disconnect the 
handbrake cable from each rear brake, then 
detach the cable from the clips securing it to 
the axle.
3 Disconnect the brake hydraulic line from

11.10 The spring seat must be installed so 
that the arrow aligns with the end of the 

spring
each roar brake, and from the attachment 
points on the axle, referring to Chapter 9 for 
details. Either remove the ABS wheel sensors 
(where applicable) completely, or disconnect 
the wiring under the rear scat, pull the wiring 
through the grommet in the vehicle floor, and 
detach it from the retaining clips on the rear 
axle - see Chapter 9.
4 Position jacks or stands under the axlo 
each side to support its weight.
5 Unbolt and remove the strut lower 
mounting bolt each side, and detach the 
struts from the axle.
6 Disengage the brake pressure regulator 
spring from the bracket. If necessary, loosen 
off the spring bolt, but first mark its fitted 
position on the bracket, to ensure correct 
positioning during reassembly, or the 
regulator adjustment will be lost.
7 Check that all associated fittings are clear 
of the axle. Cover the stub axles and brake 
assemblies to ensure that they do not get 
damaged or dirly as the axle assembly is 
removed. Ensuro that tho axle is securely 
supported. If possible, engage the services of 
an assistant to help in steadying the axle 
assembly as rt is detached and lowered from 
the vehicle.
8 Unscrew and remove the pivot bolt nut 
each side, then withdraw the botts and lower 
the axle from the pivot/mountings. Lower and 
remove the axle assembly from under the 
vehicle.
9 If the mounting/ptvot bushes aro worn, they 
must be renewed. Remove the outer bush, 
then the inner bush, using a suitable puller. It

13.5b . . .  and the lower shroud

is important that the m o-"- 
out. or else the seating wouc >
10 Dip the new bushes '  : 
lubricate them for ease of —  I 
bush in from the outsice 
ensuring that the rubber/meta
the inner face point to the frcxr. r e  
section points to the rear, rsserr m 
the point where the conica zcr - 
with the axle. Fit each half cr<t i i

Refitting
11 Refitting is a reverse e* * •  
procedure. When the ax'* ■ 
position, loosely assembe tn» 
and nuts until the axle is fus> 
tightening them fully to the 
settings.
12 When reconnecting : 
lines, handbrake cables ar» 
ensure that everything is corrcsk 
secured. Bleed the hydrauSc i 
the handbrake as descnbec ■ 
When reconnecting the v tm  
regulator spring, its fittec 
bracket must be as marked 3-m c

13 Steering wheel -
removal and refitting

Removal
1 Set the front wheels In r  
position, and release tne 
inserting the ignition ke>. 
direction indicator lever is ^ ? 
position.
M odels w ith o u t an a irb a c
2 Prise free the horn p ts “ -r-.
centre of the steering w lw  '
of the horn wiring, and dtscoraaO^ 
terminals on the cover.
3 Mark the steering wheO a-c
in relation to each other. the<- 
and withdraw the steering t
tap It up near the centre,
your hand, or twist it from soe t :  
pulling upwards to release £. 
washer, where fitted.
M odels w ith  an airbag
4 Remove the airbag un: 
the steering wheel, as descnoec »>
5 Slacken and remove 
screws underneath, and 
column upper and lowe' 
Illustrations).
6 Trace the wiring back •* 
contact unit in the steering 
foam tube, and d is c o r-*c  m 
connector (see illustration)
7 Remove tho steering w ftw  
above m paragraph 3 (see i
8  With tho steering w hM li 
contact unit ring slight'* sc 
connector is at the bottom s;«w

13.5a Removing the steering column 
upper shroud . . .
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14 Steering column - ^
removal and refitting Sk

Note: Tho steering colum n was m odified fo r 
1998 model year (te approxim ately July/August 
1997) to  incorporate a torque overload clutch 
assembly. This developm ent may significantly 
a ffect the colum n rem oval/refitting procedure 
(and other re lated tasks). Tho colum n upper

la te r colum n - based on our experience o f an 
earlier-type colum n in  the workshop, th is 
suggests that the column cannot be removed 
from  the car, and it  certa in ly cannot be 
removed from  the column tube, w ithout cutting 
through the column shaft. The torque overtoad 
clutch assembly cannot be dismantled.
1 Steering column components are shown 
betow (see illu s tra tio n s ).

Removal
2  D tecow>ac) b a tte ry  nepaHve lead.

disconnecting the airbag wiring plug

' -cosening the steering wheel nut

1
2
3

4
5
6
7
8 
9

14.1a Steering column components - models up

Column support 
Support ring 
Ignition sw itch/steering 
column lock 
Com bination sw itch 
Spring
Splirred adaptor sJeeve 
Steering wheel nut 
Shear-bolt
Column height ad/uster 
spring

10 Column height adjuster 
m ounting bracket

11 Locking plate
12 Nut (left-hand thread)
13 Nut
14 Through-bolt (left-hand 

thread)
15 S lide rod
16 B olt
17 Washer
18 Packing plate
19 Column tube

to 1998 model year

20 H eight adjuster lever
21 Steering column
22 S elf-locking nut
23 Lower spring
24 Clamp bo lt
25 Universal jo in t shaft
26 Captive nut
27 Clamp bo lt
28 Lower bearing
29 Bearing bracket
30 Nut

the straight-ahead position): this will lock the 
contact unit in the central position, and 
prevent it from being turned. Alternatively, 
tapo the wiring connector socurely to the 
steering wheel while the wheel is out of the 
car.

Refitting
Models w ithout an airbag
9 Refitting is a reversal of removal, but make 
sure that the direction indicator lever is in its 

t 0 .to srM its& < & rx ĵ /7 & /'aa a*'
i r=Tcelling arm. Engage the direction 

ever cancelling ring tongue as the 
Aheel is fitted. Tighten the retaining 
i specified torque.

> w ith  an a irbag  
vre the wheel into position,

I the wiring connector is correctly 
and engage it with the column.

> points made in paragraph 9.
-ect the airbag wiring connector.

t r e  steering column shrouds.
: r e  steering wheel retaining nut. and 
s :o the specified torque setting.

r e  airbag unit as described in 
■'■2.



ia.4 Component location - petrol models

Underbonnet view of a 1.0 litre engine model
1 Engine oil dipstick
2 Alternator
3 No 1 spark plug (under 

engine top cover)
4 Air cleaner housing
5 Engine oil filler cap
6 Brake fluid reservoir
7 Ignition HT coil
8 Coolant expansion tank
9 Suspension strut upper 

mounting
10 Washer fluid reservoir
11 Battery
12 Engine compartment 

fusebox
13 Bonnet lock
14 Charcoal filter solenoid 

valve

1 Engine oil dipstick
2 Alternator
3 No 1 spark plug
4 Air cleaner housing
5 Engine oil filler cap
6 Brake fluid reservoir
7 Ignition HT coil
8 Coolant expansion tank
9 Suspension strut upper 

mounting
10 Washer fluid reservoir
11 Battery
12 Power steering fluid 

reservoir
13 Distributor
14 Bonnet lock
15 Oil filter
16 Charcoal filter solenoid 

valve

Underbonnet view of a 1.4 litre engine model
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14.1b Steering column components - models from 1998 model year

22 Lower spring1 Column support
2 Support ring
3 Ignition sw itch/steenng 

column lock
4 Combination sw itch
5 Spring
6 Splined adaptor sleeve
7 Steering wheel nut
8 Shear-bolt
9 Steering column upper 

section
10 Column height adjuster 

je y x y

11 Column height adjuster 
m ounting bracket

12 Locking plate
13 Nut (left-hand thread)
14 Nut
15 Through-bolt (left-hand 

thread)
16 S lide rod
17 B olt
18 Washer
19 Packing plate
20 Column tube

23 Rubber ring
24 Assembly d rift
25 Securing spring
26 Steering column lower 

section w ith universal jo in t 
shaft

27 Captive nut
28 Clamp bo lt
29 Lower bearing
30 Bearing bracket
31 Nut

14.7a Disconnect the firs:

14.8 On earty models, the immobiliser 14.9a Unclip the wiring harness guide
reader coil can be removed from the from below the column

ignition switch

14.9b Unclip and remove the cover fro r­
tho rear of the ignition switch . . .
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14.9c . . .  then disconnect the ignition 
switch wiring plug

Note: If the vehicle has a security-coded 
radio, check that you have a copy o f the code 
number before disconnecting tho battery. 
Qefer to your VW deafer if  in doubt.
3 Remove the steering wheel, as described in 
ne previous Section.
i  if not already done, remove the screws and

the combination switches as 
r  Chapter 12. 

the driver’s side glovebox and 
panel as described in Chapter 11.

T * ignition immobiliser control unit 
underside of the column, and 
its wiring plug from the ignition 

. illustrations), 
models, where the Immobiliser 
reader coil can be removed from 
switch, detach the reader coil 

{see illustration). On later models, 
coil is integral with the ignition

■r>e wiring harness plastic guide from 
i of the column, and lower the 

: of the way. Pull the plastic cover 
•ear of tho ignition switch, then 

the main ignition switch wiring 
isee illustrations).

the plastic fasteners and detach 
i the lower column/bulkhead cover 

r ^ m d  the foot pedals (see

the column mounting bolts, 
bolts aro used - to remove them, it 

-*cessary to drill out the threaded 
r d  use a stud extractor, tap them

14.10a Unscrew the plastic fasteners (one 
of two arrowed). , .

14.10b . . .  and remove the lower column 
cover from behind the pedals

round with a centro-punch. or chisel the 
heads off (see illustration). Access to one of 
the bolts may be improved by removing the 
instrument panel - see Chapter 12.
12 Unscrew and remove the column upper 

universal jo in t dam p b o lt - th is Is only 
possible on the earlier-type column. It may bo 

,  jxtss#ApJ/>/ferr>pyf> Jhp la le r-tyoe column by 
removing the column lower universal joint 
clamp bolt, but this approach was 
unsuccessful when tried on the earlier-type 
column in the workshop (the only alternative 
here is to cut through the column to remove it. 
but consult your VW doaler before doing so). If 
removing a clamp bolt, it may be necessary to 
temporarily refit the steering wheel and turn it 
to bring the clamp bolt into the most 
accessible position.
13 Pull the steering column to the rear, to 
unhook it from the mounting halfway up the 
column tube, and pull it from the universal 
joint splines (see illustrations). Withdraw tho 
column tube assembly from the vehicle.

Inspection
14 Check the various components to r 
excessive wear. If the column has been 
damaged in any way, it must be renewed as a 
unit.
15 The early-type column can be withdrawn 
upwards through the column tube and 
removed, noting the fitted positions of all 
components as it is removed. The later-type 
column can only be withdrawn from the tube 
by cutting off the upper universal joint - if a 
later-type column is to be overhauled, seek 
the advice of your VW dealer.

Overhaul - early-type column only
16 Remove the ignition switch/steering 
column lock, as described in Chapter 12.
17 Using a suitable puller, withdraw the 
spltned adaptor sleeve from the shaft.
18 If tho steering column bottom  bearing is to 
be renewed, drive (or draw) ft out downwards

driving it into position in the base of the tube, 
using a suitable tube drift.
19 Renew any parts which aro worn or 
suspect.

Refitting
20 Reassembly and refitting is in general a 
reversal of tho dismantling and removal 
procodure. but note tho following points.
a) When fittin g  the m utti-splined adaptor 

sleeve, position tho sleeve over tho 
column, and then tighten the steering 
wheel nut against it. Tighten tho nut to  the 
specified torque to press the adaptor into 
position, then remove the nut and 
continue re fitting  the column.

b) R efit tho ignition sw itch/colum n lock as 
described in Chapter 12.

c) The captive nut fitte d  to  the lower 
universal jo in t should not be re-used if  the 
self-locking threads are no longer 
effective. The nut should be removed 
from the UJ. and a replacement self­
locking nut obtained.

d) When re fitting  the column tube, hook it 
onto tho mounting bracket halfway up the 
column tube before engaging the 
universal jo in t splines.

U

m  r

' Jslng a hammer and chisel to 
-  ?»e column mounting shear-bolts 

(arrowed)
14.13a Unhook the column tube from the 

mounting (arrowed). . .
14.13b . and disengage the universal 

joint splines
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e) Tighten tho retaining nuts and bolts to the 
specified torque wrench settings. F it new 
shear-bolts and tighten them un til their 
heads break o ff (see illu s tra tio n ).

I) On com pletion, ensure that the steering 
action, and the operation o f the column 
switches, is satisfactory.

15 Steering column height
adjuster - ^
removal and refitting ^

1 The component parts of the height adjuster 
mechanism are shown in illustrations 14.1a 
and 14.1b.
2 The adjuster mechanism components can 
be removed from tho column after the column 
is lowered from the upper mounting, as 
described in the previous Section. Note that 
tho lever through-bolt and nut have a left- 
hand thread • ie they loosen clockw ise and 
tighten anti-clockw ise (see Illustration).
3 Any components in the height adjuster 
mechanism which are broken or excessively 
worn must be renewed.

14.20 Inserting a new steering column 
shear-bolt (arrowed)

4 When refitting the components of the 
adjuster, note the following points:
a) Lubricate the sliding surfaces o f the adjuster.
b) The m ounting plate tabs must be guided 

under the spring pin.
c) When re fitting  the lever, tighten tho 

through-bolt to  tho specified torque 
setting w ith the lever on the upper stop. 
R efit the locking plate a fte r the bo lt is 
tightened.

1 R ight-hand track-rod end 
and ba lljo in t

2 Track-rod end locknut
3 Gaiter securing c lip
4 Gaiter
5 Gaiter securing clip
6 R ight-hand track-rod

17.5 Manual steering gear

7 Locknut
8 Left-hand track-rod
9 Track-rod ba lljo in t nut
10 Steering arm on sw ivel 

hub
11 Left-hand track-rod end 

and ba lljo in t

12 Steering gear m ounting 
bolts

13 Adjustm ent bo lt
14 Steering gear
15 Grommet
16 Clamp bo lt
17 Steering column universal 

jo in t .

15.2 General view of the S N f n j  
height adjuster mechanic— 

column removed) - nut arrc »*•*< *■ 
hand thread

d) Ensure that the return sp r^g i mm 
attached to  the m ounting sradM

16 Steering gear gaiters
renewal

1 The steering gear gaiters :; 
and refitted with the steering 5 
or removed from the vehicle
2 Measure the expose: 
adjustment thread showing or 
side of the track-rod end 
This will act as a guide to ?*<• i 
position when refitting the ba^or 
Loosen off the locknut. a rc  
balljoint from the track-rod 
Section 19.
3 Unscrew and remove tt-e 
the track-rod.
4 Release the retaining clips a*-: 
garter from the steering gear a rc :
5 Refit in the reverse order c‘ ; 
the inner bore of the gaiter w t r 1 
to fitting, to ease its a s s e r t  
balljoint locknuts.
6 On completion, have trie 
alignment checked (see Sectcr :

17 Steering gear-
removal and refitting

Note: If tho manual s te e " ; 
removed because a knocking  
noted, refer to  Section 18 before:

Removal
1 Apply the handbrake anc 
wheels, then loosen the front roadwhee*:
2 Raise and support the front of the 
on axlo stands (see Jacking and 
support). For better access, remove the 1 
roadwheels.
3 Refer to Section 19. and detach the •.-as** 
rod end bailjomts from the swivel hub.
4 On power steering models, either da rr: vm 
fluid supply and return hoses with sur: 
hose clamps, or drain the hydraulic system i
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Power steering gear fluid supply 
and return unions

in Section 20. Clean the area 
me fluid hose connections on the 

rsgear.
and remove the steering column 

.ersal joint shaft clamp bolt, as 
In Section 14. paragraphs 10 and 

, M ease the large grommet from the 
on the engino side, and push it 

: :.o r tho lower joint (see illustration).
> TOP marking on the grommet. which 

I into the passenger compartment

to Chapter 40. unbolt and lower 
system front downpipe.

- » - ja l  transmission models, refer to 
7A, Section 3 and disconnect the 

cable from the transmission housing, 
the nut and removo tho through- 

n the engine/transmission roar
- seo Chapter 2A or B. 

the subframe from below, using 
i 0c.*s if available. Loosen, but do not 

the wishbone/lower arm rear 
through-bolts and the subframe 
bolts, then lower the subframe 

, to disengage the steering goar 
the universal joint splines. Do not 

tro  subframe any more than is

I ©■ sower steering models, disconnect 
uc. supply and return lines from the 

; tear (see illustrations). Recover the 
*-« O-rings as they are detached. Drain 

•u-fl remaining in the system into a
• ‘or disposal. Position the lines out of 

mmj and seal off their ends to prevent 
eakage and tho possible ingress of

>ecK that all connections are free and 
:■ tf*e steering goar. thon withdraw it 

and manoeuvre it from tho vehicle. 
■B  t  —« steering gear is known to be 
tar*??o or worn beyond an acceptable level, 
| i  " 3ve to be renewed. Howover, it is 

1 ^ ; - '  to have tho steering gear overhauled
1 a VW dealer or specialist repairer for 

fc r -w  xMco

— rting
■  • ig  Is a roversal of the removal
r=  - ■ * .  noting tho following points:

"3  se the steering rack and the

column shaft before connecting them. An 
assistant w ill be required to align and 
engage the two shafts as the subframe 
and engine are raised. When the two are 
reconnected and the clamp bolt is tight, 
make sure the floor sealing grommet is 
correctly located, to  prevent noise and 
water ingress.

w ill also need to be connected as the unit 
is raised. Take care to keep the 
connections dean. Use new O-nngs and 
seals when reconnecting the flu id  lines.

c) Tighten a ll fasteners to the specified 
torque wrench settings.

d) Refer to Section 19 to reconnect the 
track -rod ends.

e) On power steering models, top up the 
flu id  level as described in Weekly checks 
and bleed the system as described in 
Section 20.

1) Finally, have the wheel alignment checked 
and if  necessary adjusted (see Section 22).

18 Manual steering gear -
adjustment

Note: The pow er steering gear should not 
norm ally require adjustm ent, and no 
procedure is  given by the m anufacturers.

w ill alm ost certainly be duo to  wear, bu t if  a 
whining o r hissing noise is noted, the hydraulic 
system may need bleeding - see Section 20.
1 If there is any undue slackness in the 
manual steering gear, resulting in noise or 
rattles, the stoering gear can be adjusted as 
follows.
2 Apply the handbrake and chock the rear 
wheels. Raise and support the front of the 
vehicle on axlo stands (see Jacking and 
vehicle support).
3 With the wheels in tho straight-ahead 
position, tighten the self-locking adjustment 
screw gradually, while an assistant turns the

17.10b Powor steering gear

1 Right-hand track-rod end 9 Left-hand track-rod end 17 O-ring
and balljo int and balljo int 18 Union nut

2 Track-rod end locknut 10 Left-hand track-rod 19 Return hose
3 Gaiter securing clip 11 Steering gear mounting 20 Banjo bo lt
4 Gaiter bolts 21 Seal
5 Gaiter securing clip 12 M ounting dam p 22 Supply (pressure) hose
6 Right-hand track-rod 13 M ounting rubber 23 Grommet
7 Track-rod ba lljo in t nut 14 Steering gear 24 Clamp bolt
a Steoring arm on swivel 15 Adjustm ent bo lt 25 Steering column universal

hub 16 M ounting nut jo in t
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18.3 Using a socket, universal joint and 
extension to reach the steering gear 

adjustment screw
steering wheel back and forth (see 
illustration). When the knocking noise can no 
longer be heard inside tho car. adjustment is 
complete.
4 Lower the vehicle to the ground, then road 
test the car. If the steering fails to self-ccntro 
after cornering, loosen the adjustment scrow 
a fraction at a time until it does.
5 If. whon the correct self-centring point is 
reached, there is still excessive play in the 
steering, retighten the adjuster nut a fraction 
to take up the play.
6 If the adjustment procedures listed above 
do not provide satisfactory steering 
adjustment, it is probablo that the steering 
gear is worn beyond an acceptable level, and 
it must be romoved and overhauled.

19 Track-rod end balljoints -
removal and refitting ^

Removal
1 If the steering track-rod end balljoints are 
mow. p lay Hitf be evident ss the m xM tiee t is  
rocked from side to side, and the balljoint

must then be renewed. Make sure, however, 
that any lateral play noted is not due to a worn 
wheel bearing - hold your hand over the 
balljoint while an assistant rocks the 
roadwheel; play in the balljoint will be readily 
apparent (see illustration).
2 Apply the handbrake and chock the rear 
wheels, then loosen the relevant front 
roadwheel bolts. Raise and support the front 
of the vehicle on axle stands (see Jacking and 
vehicle support). Romovo the front roadwheel 
on the side concerned.
3 Measure the distance of the exposed 
thread inboard of the locknut. Make a note of 
the distance, so that the new balljoint can be 
screwed on to the same position, then loosen 
the locknut. It is advisable to fit a new locknut 
if the balljoint is being renewed.
4 Loosen the balljoint nut on the side 
concerned, and unscrew it by a few turns - do 
not remove it at this stage. Use a balljoint 
soparator tool to release the joint from the 
swivel hub, then remove the nut completely. 
With tho track-rod outer joint separated from 
the swivol hub. the outer balljoint can be 
unscrewed from the track-rod.

Refitting
5 Screw the new balljomt onto the track-rod 
so that, when the locknut is tightened, the 
same amount of thread is exposed as noted 
on removal.
6 Reconnect the outer balljoints to the swivel 
hub. and tighten the nut to tho specified 
torque wrench setting. Tighten the track-rod 
locknut to the specified torque.
7 On completion, have the front wheel 
alignment checked (see Section 22).

20 Power steering fluid -
general information, draining 
and refilling I

General information
1 Tho powor steering fluid level is chocked as 
described in Wookly chocks. Fluid renewal is 
not called for by the manufacturer's 
maintenance schedule, and so should only be 
necessary if the power steering components 
are being removed.
2 All models covered by this manual use a 
special VW hydraulic oil in the power steering 
system. When topping-up tho system, it is 
recommended to only use this oil (available 
from your VW dealer), but the oil is compatible 
with normal automatic transmission fluid (ATF) 
and can therefore be mixed in small amounts 
H required. If the system is being drained and 
refilled, however, use only the recommended 
oil.
3 If the system is in need of constant topping- 
up. check for signs of leakage at the pump, 
reservoir and steering gear hose unions and 
make repairs as necessary.

Draining
4 To drain the fluid from f  - 
the fluid suction hose at the :
the fluid into a container for oaom 
draining, turn the steering *'■*■*■ — 
lock to expel as much fluid «  : 
not run the engine while th • - 
the pump will be damaged

Refilling and bleeding
5 After draining o il the ‘ :
suction hose to the pump, tner S 1 
to the top with new fluid. i
and switch off as soon as it t tm . 
starting and stopping sequence t 
this will cause fluid to be 7 5  
system quickly. As with drar**<; 1 
not leave the engine runnrc i 
short of fluid, or the pump wd a*
6 Watch the level of fluid, are  
fluid so that tho reservoir *  neve 
When the fluid ceases to orzc \ 
the start/stop sequence, srar  ■ 
allow it to run at idle speed
7 Turn the steering from loc* \ 
times, being careful not to iea* 
full lock because this wiD c s l»  
in the system to build up.
8 Watch the level of the Dud r  I 
and add fluid if necessary to «j 
the MAX mark.
9 When the level stops fa ng j 
bubbles appear in the r * M ro  
englno off and fit the reserve* : 
of fluid will rise slightly whan ' 
switched off.
10 After the vehicle is ne»’ . 
the fluid level as described h  
and top up if necessary.

21 Power steering |
removal and refitting

Removal
1 If the power steering >s 
malfunction, havo the suppty 
pressure checked by your ,**i 
pump cannot be overhauled v  
it  detective, it  m ust be rvrw S w  as a - 
that the type of pump fitted depends er 
engine type and equipment level, but remova 
procedures lo r each pump aro basically the 
same.
2 Using brake hose clamps, clamp both the 
supply and return hoses near the powe^ 
steering fluid reservoir. This will minimise flue 
loss during subsequent operations 
Alternatively, drain the fluid from the system 
as described in Section 20.
3 Slacken the steering pump pulley retaining 
bolts - it may be necessary to counterhold the 
pulley using a large Allen key in the centre c* 
the pulley mounting flange. Working as 
described in Chapter 2A or B, release the 
drivebelt tension and unhook the drivebe *. 
from the pump pulley.

19.1 Track-rod ond balljoint (arrowed)
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4 Unscrew the retaining bolls and remove the 
pulley from the power steering pump, noting 
which way around it is fitted (see Illustration).
5 Slacken the retaining clip, and disconnect 
the fluid supply hose from the pump. Where a 
spring-type clip is still fitted, cut the clip and 
discard it; replace it with a standard worm- 
drive hose clip on refitting. Slacken the union 
bolt, and disconnect the feed pipe from the 
pump, along with its sealing washers: discard 
the washers - new ones should be used on 
refitting. Be prepared tor some fluid spillage 
as tho pipe and hose are disconnected, and 
plug the hose/pipe end and pump unions, to 
minimise fluid loss and prevent the entry of 
dirt into the system.
$ Slacken and remove the bolts securing the 
power steering pump to its mounting bracket, 
and remove tho pump from tho ongino 
compartment. On diesel engine models, it will 
be necessary to disconnect the lock carrier 
fasteners, and pull the lock carrier forwards 
slightly, to  allow sufficient clearance to 
withdraw the pump - see Chapter 2C. Section 
2.
Refitting
7 Prior to fitting, ensure that the pump is 
primed by injecting hydraulic oil in through tho 
supply hose union and rotating the pump 
shaft. This is especially important if a new or 
reconditioned pum p is  being filled, as it w ill

re  tho pump into position and refit 
Ung bolts, tightening them  to  fhe 
torque setting.
a new sealing washer on each side 

teed pipe union, then fit tho union bolt 
;t to the specified torque setting, 

supply pipe to the pump, and 
•--;'i:en its retaining clip. Remove the 

clamps, if used.
~-e drive pulley, making sure it is the 

•3> around, and fit its retaining bolts, 
the condition of the drivebelt as 

in Chapter 1A or 18, as applicable. 
oump is being fitted, a new drivebelt 

Mused.
the drivebelt to the pump pulley, and 
!  as described in Chapter 2A or B.

is tensioned, tighten the pulley 
sorts to the specified torque setting, 
ci-rnpletion, fill and/or bleed the 
system as described in Section 20.

21.4 Power steering pump and associated components - typical
/  P ls/toyfio/rs

3 Drivebelt
4 Pump mounting bolts
5 Banjo bolt

6  Sm/z/x? M &sfav

steering gear
8 Pump
9 Spring-type clip

70 H tise from  fiu tfre se rvo /r

bracket botts - tighten in 
sequence: 12. 11. 13. 14

alignment and 
ing angles -

r?a! information

ins
a r 2 steering and suspension goomotry 

n three basic settings - all angles 
* ' sed in degrees (toe settings are 
r essed as a measurement): tho
3.1 s is defined as an imaginary line 
- ; jg h  tho axis of Iho suspension

strut, extended where necessary to contact 
the ground.
2 Camber is the angle between each 
roadwheel and a vertical line drawn through 
its centre and tyre contact patch, when 
viewed from the front or rear of the car. 
Positive camber is when the roadwheels are 
tilted outwards from the vertical at the top; 
negative camber is when thoy aro tilted 
Inwards.
3 Camber angle is adjustable, and can be 
checked using a camber checking gauge.
4 Castor is the angle between the steering 
axis and a vertical line drawn through each 
road wheel’s centre and tyro contact patch, 
when viewed from the side of the car. Positive 
castor is when the stoering axis is tilted so 
that it contacts the ground ahead of the 
vertical; negative castor is when it contacts 
the ground behind the vertical.
5 Castor is not adjustable, and is given for 
roference only; while it can be checked using 
a castor checking gaugo. if the figure obtained 
is significantly different from that specified, 
the car must bo taken for careful checking by 
a professional, as the fault can only be caused 
by wear or damage to the body or suspension 
components.
6 Toe is the difference, viewed from above, 
between lines drawn through the roadwheel 
centres and the car’s centre-line. Toe-in is

when the roadwheels point inwards, towards 
each other at the front, while toe-out is when 
they splay outwards from each other at the 
front.
7 The front wheel toe setting Is adjusted by 
screwing the right-hand track rod in or out of 
its balljoint. to alter tho offectivo length of the 
track rod assembly.
8 Rear wheel toe setting is not adjustable, and 
is given for reference only. While it can be 
checked, if tho figure obtained is significantly 
different from that specified, the car must be 
taken for careful checking by a professional, as 
tho fault can only be caused by wear or damage 
to the body or suspension components.

Checking and adjustment
Front wheel toe setting
9 Due to the special measuring equipment 
necessary to check the wheel alignment, and 
the skill required to use it properly, the 
checking and adjustment of these settings is 
best left to a VW dealer or similar expert. Note 
that most tyre-fitting centres now possess 
sophisticated checking equipment.
10 To check the toe setting, a tracking gauge 
must first be obtained. Two types of gauge 
are available, and can be obtained from motor 
accessory shops. The first type measures the 
distance between the front and rear inside 
edges of the roadwheels. as previously



10*18 Suspension and steering

described, with the car stationary. The second 
type, known as a scuff plate, measures the 
actual position of the contact surface of the 
tyre, in relation to the road surface, with the 
car in motion. This is achieved by pushing or 
driving the front tyre over a plate, which then 
moves slightly according to the scuff of the 
tyre, and shows this movement on a scale. 
Both types have their advantages and 
disadvantages, but either can give 
satisfactory results if used correctly and 
carefully.
11 Make sure that the steering is in the 
straight-ahead position when making 
measurements.
12 If adjustment is necessary, apply the 
handbrake, then jack up the front of the car 
and support it securely on axle stands. 
Adjustment is made on the right-hand track 
rod (right- and left-hand are as seen from the 
driver’s seat).
13 First clean the track rod threads; if they 
are corroded, apply penetrating fluid before 
starting adjustment. Release the rubber gaiter

outer clips, peel it back and apply a smear of 
grease. This will ensure that the gaiter is free, 
and will not be twisted or strained as the track 
rod is rotated.
14 Retain the track rod with a suitable 
spanner, and slacken the balljoint locknut 
fully. Alter the length of the track rod. by 
screwing them into or out of the balljoints. 
Rotate the track rod using an open-ended 
spanner fitted to the track rod flats provided; 
shortening the track rods (screwing them onto 
their balljoints) will reduce toe-in/increase toe- 
out.
15 When the setting is correct, hold the track 
rod and tighten the balljoint locknut to the 
specified torque setting. If after adjustment, 
the steering wheel spokes are no longer 
horizontal when the wheels are in the straight­
ahead position, remove the steering wheel 
and reposition it (see Section 13).
16 Check that the toe setting has been 
correctly adjusted by lowering the car to the 
ground and re-checking the toe setting; re­

adjust if necessary. Ensure that the ru c :*F 
gaiters are seated correctly and are a 
twisted or strained, and secure the-  *  
position with the retaining clips; «*-■- 
necessary, fit a new retaining clip (re‘e r  
Section 16).

Rear wheel toe setting
17 The procedure for checking the rea- a *  
setting is the same as described for the 
setting in paragraph 10. The setting is *ea 
adjustable - see paragraph 8.

Front wheel camber angle
18 Checking and adjusting the front w -ea 
camber angle should be entrusted to a ■'* 
dealer or other suitably-equipped s p e c i -r  
Note that most tyre-fitting centres nod 
possess sophisticated checking equipr-err. 
For reference, adjustments are made r" 
slackening the suspension strut-to-swive 
mounting bolts, and repositioning the s* 
hub assembly.
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Bodywork and fittings
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Body exterior fittings - removal and refitting.......................................22
Bonnet - removal, refitting and adjustment........................................ 8
Bonnet lock - removal and refitting..................................................... 10
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Central locking components - removal and re fitting...........................17
Centre console - removal and refitting ...............................................27
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Door handle and lock components - removal and refitting.................13
Door inner trim panel - removal and refitting.......................................12
Door window glass and regulator - removal and re fitting...................14
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Facia panel assembly • removal and re fitting .................................... 28
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Minor body damage - re p a ir ..............................................................  4
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Degrees of difficulty
Easy, suitable for ^  
novice with KtJe 
experience ^

Fairly easy, suitable 
for beginner with 
some experience ^

Fairty difficult,
suitable for competent <â  
OY mechanic ^

Difficult, suitable for ^  
experienced CXY 
mechanic ^

Very difficult Sk
suitable for expert CXY ^  
or professional ^

Specifications
Torque wrench settings Nm Ib ftt
Bonnet hinge b o lts ................................................. ................  23 17
Bonnet lock retaining bolts (use locking fluid) .................. ................  12 9
Bumper mounting screws (Torx) ....................................... ................  6 4
Door check link pivot bolt n u t............................................. ................  7 5
Door handle retaining bolt ................................................. .............  8 6
Door hinge pin grub screw ....................................... .............  23 18
Door hinge retaining bolts (Torx) ....................................... .............  36 27
Door lock retaining bo lts .......................................... ................  8 6
Door window glass clamp nuts ................................. ................  10 7
Door window glass regulator retaining bolts:

Electric w indows............................................................. .............  23 17
Manual w indows............................................................. ................  10 7

Lock camer-to-chassis bolts ............................................. ................  23 17
Lock carrier-to-front wing b o lts ......................................... 4
Rear bumper inner section retaining nuts ......................... ................  15 11
Seat belt height adjustor b o l t .................................... .............  23 17
Seat bett mounting bolts ......................................... .............  40 30
Tailgate lock screws................................................ .............  20 15
Tailgate strut lower mounting bolts ............................ .............  10 7
Tailgate strut upper mounting ball-stud....................... .............  22 16
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1 General information

Tho bodyshell is made of pressed-stoel 
sections, and is available in both three- and 
five-door Hatchback versions. Most 
components are welded together, but some 
use is made of structural adhesives: the front 
wings are bolted on.

The bonnot, door, and some other 
vulnerable panels are made of zinc-coated 
metal, and are further protected by being 
coated with an anti-chip primer before being 
sprayed.

Extensive use is made of plastic materials, 
mainly in the interior, but also in exterior 
components. The front and rear bumpers and 
front grille are injection-moulded from a 
synthetic material that is very strong and yet 
light. Plastic components such as wheeiarch 
liners are fitted to the underside of the vehicle, 
to improve the body's resistance to corrosion.

2 Maintenance -
bodywork and underframe

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 
wheetarches. and the lower part of the ongine 
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 wheelarchos 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 whoelarches 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 stcam-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: tho 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 inspoctod 
annually, preferably just before Winter, when 
the underbody should be washed down, and 
any damage to tho wax coating repaired. 
Ideally, a completely fresh coat should be 
applied. It would also bo worth considering 
the use of wax-based protection for injoction 
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 protoctivo wax polish will 
give added protection against chemical 
pollutants in the air. If the paintwork sheen has 
dulled or oxidised, use a clcaner/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- 
abrasivo cleaner/polisher is rcquirod 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. 8rightwork should be treated in 
the same way as paintwork. Windscreens and 
windows can be kept dear of the smeary film 
which often appears, by 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 beforo 
refitting. Seats and interior trim panels can be 
kept clean by wiping with a damp doth. If they 
do becomo 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 tho same way as the upholstery. 
When using liquid deanors inside the vehide. 
do not over-wet the surfaces being cleaned. 
Excessive damp could get into tho seams and 
padded interior, causing stains, offensive 
odours or even rot. If tho inside of the vehide 
gets wet accidentally, it is worthwhile taking 
some trouble to dry it out property, particularly 
where carpets are involved. Do not leave oil or 
electric healers inside the vehicle tor this 
purpose.

Minor body damage
repair

Repairs o f minor sera: ■ *■
bodywork

If the scratch is very superset. a c t  
not penetrate to the meta' :* s o m  
repair is very simple. Light.1. - . :  t a a  
the scratch with a paintwc-- ■ 
very fine cutting paste to M l
from the scratch, and to dear t *  
bodywork of wax polish. R rse mm* 
clean water.

Apply touch-up paint to th* s o a s e i j  
fine pamt brush; continue tc acc* 
of paint until the surface o* : 
scratch is level with 
paintwork. Allow tho new p a rt 1 
weeks to harden, then b*e«d 
surrounding paintwork by ruDCvi; 
area with a paintwork renovaKr a 
cutting paste. Finally, apply a

Where tho scratch has p< 
through to the metal of the bo o »  
the metal to rust, a different 
is required. Remove any loos* - 
bottom of the scratch witn a 
apply rust-inhibiting pamt s: 
formation ol rust in the future 
or nylon applicator, fill the i  t *  
bodystoppcr paste. If requ«re«3 1  
bo mixed with cellulose thirvi«r» 
very thin paste which is idea ta r ' 
scratches. Before the stopoer-eaH 
scratch hardens, wrap a 
cotton rag around tho top O* i  
finger in cellulose thinners. ana < 
it across the surface of the sioa 
the scratch; this will ensure '~JC t  
the stopper-paste is slightfy ha 
scratch can now be painted ov«sr i 
earlier in this Section.

Repairs of dents in
When deep denting of »  

bodywork has taken place, tne * 
pull the dent out, until the a“ «ca 
almost attains its original shat* 
point in trying to restore *.“ ■? : « *
completely, as the metal in the 
will have stretched on impact, are 
reshaped fully to its orig in* z=r 
better to bring the level of the om 
point which is about 3 mm w>o«il 
the surrounding bodywork. In zas *r 
dent is very shallow anywa. * s 
trying to pull it out at all. tf the j-c m  
dent is accessible, it can be n M  
gently from behind, using a n r i  
wooden or plastic head. v  : 
hold a suitable block of wooc t r s  
the outside of the panel, to aoscrz 
from the hammer blows ana ~ 
largo area of tho bodywork *or- 
out’.
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» ■ :. :  the dent bo in a section ol the 
which has a double skin, or some 

•jctor making it inaccessible from 
a different technique is called for. Drill 
y ra ll holes through the metal inside 
- particularty in the deeper section, 

long solf-tapping screws into the 
vs: sufficiently for them to gain a good 
: :  n the metal. Now the dent can be 
a .: by pulling on the protruding heads 
vre-.vs with a pair of pliers.

stage of the repair is the removal of 
from the damaged area, and from an 

■y so of the surrounding 'sound' 
This is accomplished most easily by 

iwe brush or abrasive pad on a power 
it can be done just as effectively 

using sheets of abrasive paper. To 
•~e preparation for filling, score the 
:rte bare metal with a screwdriver or 

of a file, or alternatively, drill small 
r  ne  affected area. This win provide a 

for the filler paste.
-!cte the repair, seo the Section on 

^ j r c  respraying.

■s of rust holes or gashes 
rk

e all paint from the affected area, 
an inch or so of the surrounding 

bodywork, using an abrasive pad or a 
M b  on a power drill. If these are not 
: a few sheets of abrasive paper will 
,«0 most effectively. With the paint 
: you will be able to judge the severity 
corrosion, and therefore decide 
to renew the wholo panel (if this is 
or to repair the affected area. New 

Is are not as expensive as most 
Tu-< and it is often quicker and more 
: ry to fit a new panel than to attempt 
*-ge areas of corrosion, 
c all fittings from the affected area. 

rxo e  which will act as a guide to the 
sr<ape of the damaged bodywork (eg 
•^ ia rch  mouldings, etc). Then, using 
or a hacksaw blade, remove all loose 
r  any other metal badly affected by
- Hammer the edges of the hole 
to create a slight depression for the

iah the affected area to remove the 
rust from the surface of the 
metal. Paint the affected area with 
joq,'jaiot:.if.*N». of •!«>. rust<vi 

area is accessible, treat this also.
Beforo filling can take place, it wilt be 

necessary to block the hole in some way. This 
can be achieved with 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 hole to be filled, then 
position it in tho hole so that its edges are 
below the level of the surrounding bodywork. It 
can bo rotained in position by several blobs of 
filler paste around its periphery.

Aluminium tape should be used for small or 
very narrow holes. Pull a piece off the roll, 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 tho 
tape with the handle of a screwdriver or 
similar, to ensure that the tape is securely 
attached to the metal underneath.

Bodywork repairs - 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 wHI 
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 tho applicator, apply the filler 
paste to the prepared area; draw the 
applicator across the surface of the filler to 
achieve tho correct contour and to level the 
surface. When a contour that approximates to 
the correct one is achieved, stop working the 
pasto • if you carry on too long, the paste win 
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 bo used, starting with a 
40-grade production paper, and finishing with 
a 400-grade wot-and-dry paper. Always wrap 
the abrasive paper around a flat rubber, cork, 
or wooden block - otherwise the surface of 
the filler win 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 rinq of bare metal, which in 
tum should toe enc«c\ed toy \to* \w\«\y 
'feathered' odge ot the good paintwork. Rinse 
the repair area with clean water, until all 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 again smooth the surface 
with abrasive paper. If bodystopper is used, it 
can be mixed with cellulose thinners. to form 
a thin paste which Is ideal for filling small

holes. Repeat this spray-and-repair procedure 
until you are satisfied that the surface of the 
filler, and tho feathered edge of the paintwork, 
are perfect. Clean the repair area with clean 
water, and allow to dry fully.

The repair area is now ready for final 
spraying. Paint spraying must be carried out 
in a warm, dry, windless and dust-free 
atmosphere. This condition can be created 
artificially if you have access to a largo indoor 
working area, but if you are forced to work in 
the open, you will have to pick your day very 
carefully. If you are working indoors, dousing 
the floor in the work area with water will help 
to settle tho dust which would otherwiso 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 thickness of 
newspaper, for the masking operations.

Before starting to spray, agitate the aerosol 
can thoroughly, then spray a test area (an old 
tin, or simdar) until the technique is mastered. 
Cover the repair area with a thick coat of 
primer; the thickness should be built up using 
several thin layors of paint, rather than one 
thick one. Using 400 grade wet-and-dry 
paper, rub down the surface of the primer 
until it is 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 beforo spraying on moro 
paint.

Spray on the top coat, again building up the 
thickness by using several thin layers ot paint. 
Start spraying in the centre of tho repair area, 
and then, using a circular motion, work 
outwards 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, blond the edges of tho 
paint into the existing paintwork. Finally, apply 
wax polish.

Plastic components
With the use of more and more plastic body 

components by the vehiclo manufacturers (eg 
bumpers, spoilers, and in some cases major 

to o d 'f p M vita i). tttcXx\\caX\«\ o \ •m u'km * 

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 feasible, owing to the cost of 
the equipment and materials required for 
effecting such repairs. The basic technique 
involves making a groove along the line of the 
crack in the plastic, using a rotary burr in a 
power drill. The damaged part is then welded 
back together, using a hot air gun to heat up 
and fuse a plastic filler rod into the groove.
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Front underbody view
1 Engine oil drain plug
2 Front brake caliper
3 Track rod
4 Oil filter
5 Lambda sensor
6 Radiator cooling fan motor
7 Reversing light switch
8 Gearchange cables
9 Horn
10 Wishbone/lower arm
11 Engine/transmission rear 

mounting
12 Catalytic converter
13 Subframe
14 Driveshaft
15 Charcoal canister

Rear underbody view
1 Fuel pipes
2 Fuel tank
3 Rear axle
4 Fuel filter
5 Brake pressure regulator
6 Handbrake cable
7 Exhaust mounting
8 Exhaust rear silencer
9 Rear strut lower mounting 

bolt
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6.4b . . .  and tower screw (arrowed) - 
wheel arch liner screw also being removed

6.3 Press out the tower grille panel from 
the bumper

6.4a Front bumper-to-wheel arch upper 
screw . . .

Any excess plastic is then removed, and tho 
area nibbed down to a smooth finish. It is 
important that a filler rod of tho correct plastic 
is used, as body components can bo 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 01V 
owner using a two-part epoxy filler repair 
material. Once mixod In equal proportions, 
this is used «i smUar fashion to the bodywork 
filler used on metal panels. The Mer is usuafy 
cured in twenty to th irty nvnutes. ready for 
sandng and painting.

If the owner is renewing a complete 
component himself, or If he has repaired it 
with epoxy filler, he w ill be left with the 
problem of finding a suitable paint for finishing 
which is compatible with the type of plastic 
used. At one time, tho use of a universal paint 
was not possible, owing to the complex range 
of plastics met with in body component 
applications. Standard paints, generally 
speaking. wi« not bond to plastic or rubber 
satisfactorily, but professional matched 
paints, to match any plastic or rubber finish, 
can be obtained from some dealers. However. 
It is now possiblo to obtain a plastic body 
parts finishing k it which consists of a pre­
primor troatment. a primer and coloured top 
coat. Firil instructions aro 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. Thon the primer is applied, and left 
to dry tor about an hour before hnaVy applying 
the special-coloured top coat. The re n it is a 
correctly coloured component, where the

paint w ill flex with the plastic or rubber, a 
property that standard paint does not 
norma»y possess.

5 Major body damage - cS
repair «

Where serious damage has occurred, or 
large areas need renewal due to neglect, it 
means that comploto new panels win need 
welding-tn. and this is best left to 
professionals. If the damage ts due to impact, 
it wi« also be necessary to check completely 
the alignment of the bodyshell, and this can 
only be carried out accurately by a VW dealer 
using special jigs. If the body is loft misatgned. 
It is primarily dangerous, as the car w ill not 
handle property, and secondly, uneven 
stresses will be imposed on tho steering, 
suspension and possibly transmission, 
causing abnormal wear, or complete failure, 
particularly to such items as the tyres.

6 Front bumper -
removal and refitting ss

R em oval
1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and tv/afefe support).
2 Remove the racVator gnle and the headlight 
surround as described in Section 29.
3 Working from behind the bumper, uncllp

6.5a Front bumper upper retaining 6.5b . . .  and tower screw (arrowed)
screw . . .

and press out the tower grtAe panel from the 
bumper, for access to the bumper tow*- 
retaining screws (see illustration).
4 Remove the two screws which secure the 
ends of the bumper to the front of the fron: 
wheel arch. Remove some of the wheel aref 
law  screws, and move the liner as nocessao 
to release the end of the bumper (see 
illustrations).
5 Unscrew and remove the Torx screws (!a : 
at the top. four from betow) which secure the 
bumper to the front of the car (see 
Illustrations), and lower the bumper to th* 
ground. Whero applicable, disconnect the 
wring from the front fogWghts. and free it trorr. 
any retaining dips so that the lights aro free »  
be removed with the bumper.
6 II required, the spoiler fitted to the tower 
edge of the bumper can be unscrowod or 
undipped and removed (this can be achieved 
with the bumper in place).

R e fittin g
7 Refitting is a reverse of removal. Ensure 
that any wiring Is properly reconnected 
and secured. Tighten all bumper fixings 
securely.

7 Rear bumper -
removal and refitting

R em oval
1 To improve access, chock the front wtiee's 
then jack up the rear of the vehicle a->: 
support It on axle stands (seo Jacking ana 
veriic/e support).
2 Remove the two screws which secure 
ends of the bumper to the rear of the rea* 
wheel arch (see illustration).
3 Open the taigate and remove the four Ton  
screws at the top edge of the bumper (see 
Illustration).
4 Pull the bumper rearwards off the fou- 
locating pins, disconnect the number plate 
light wiring, and tower to the ground (see 
Illustration).
5 If the bumper inner section shows signs of 
damage, it can bo removed by unscrewing tne 
four retaining nuts.
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8 Bonnet *
removal, refitting 
and adjustment

9.1b . . .  and tho outor coble from the lock 9.3a Unclip tho bonnot lock cablo 9.3b . . .  then unhook the cable end fitting
connector plastic cover. . .

7.2 Rear bumper-to-wheel arch screws 
(arrowed)

Refitting
6 Refitting is a reverse of the removal 
procedure, ensuring that the bumper engages 
correctly with tho locating pins as it is refrtted.

7.3 Removing one of the upper retaining 
screws

7.4 Pull the bumper rearwards off its 
retaining pins

8.2 Unclip tho washer hose, and separato 
it at the rubber connections

tho holp of an assistant, carefully lift the 
bonnet clear (see illustration). Storo the 
bonnet out of the way in a safe place.
4 Inspect the bonnot hinges for signs of wear 
and free play at the pivots, and if necessary 
renew. Each hinge is secured to the body by 
two bolts. Mark the position of the hinge on 
the body, then undo the retaining bolts and 
removo it from the vehicle. On refitting, align 
the now hinge with the marks and securely 
tighten the retaining bolts.

Refitting and adjustment
5 With the aid of an assistant, offer up the 
bonnet and loosely fit the retaining bolts. Align 
the hinges with the marks made on removal, 
thon tighten the retaining bolts securely. 
Reconnect the earth strap and securely 
tighten its retaining nut.
6  Close the bonnet, and check fo r a/ignm ent 
with the adjacent panete. If necessary, slacken

8.3 Bonnet retaining bolts (arrowed)

the hinge bolts and ro-align tho bonnet to suit. 
Once the bonnet is correctly aligned, securely 
tighten the hinge botts. Check that the bonnet 
fastens and releases satisfactorily.

9 Bonnet release cable -
removal and refitting

Removal
1 Detach tho inner cable from the lock body, 
and release the outor cable from the lock lever 
(see Illustrations).
2 The cable is in two sections, joined in a 
plastic housing attached to the right-hand 
inner wing.
3 Prise open the housing cover, and discon- 
nect the cable baitslud from  the housing /see 
illustrations). Tho front section of cable can

Removal
1 Open the bonnet and have an assistant 
support it. Using a pencil or felt tip pen. mark 
the outline of each bonnet hinge relative to the 
bonnet, to use as a guide on refitting.
2 Disconnect the washer hose from the wind­
screen washer jets, and from tho securing 
clips on the underside of the bonnet (see 
illustration). Disconnect the earth strap and 
undo its retaining nut.
3 Undo the bonnot retaining bolts and. with

9 .1a Unhook the bonnet retease Inner 
cab le . . .
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10.2a Romove the bonnet lock support 
arm securing b o lt. . .

be replaced independently, but it may be 
advisable to renew both sections if one has 
failed - the other section may be weak.
4 If required, work back along the cable 
towards the engine compartment bulkhead, 
noting its correct routing, and free it from the 
retaining clips and ties. Tie a length of string 
to the end of the cable.
5 From inside the vehicle, slacken and 
remove the screws securing the bonnet 
release handle to the vehicle.
6 Release the cable grommet from the 
bulkhead, and withdraw the handle and cable 
assembly. Once the cable is free, untie the 
string and leave it In position in the vehicle: 
the string can then be used to draw the new 
cablo back into position.

Refitting
7 Tie the inner end of the string to the end of 
the cable, then use the string to draw the 
bonnet release cable through into the engine 
compartment. Once tho cable is through, 
untie tho string.
8 Manoeuvre the bonnet release handle back 
into position, and securely tighten its retaining 
screws. Seat the rubber grommet in the 
bulkhead.
9 Ensure that the cable is correctly routed, 
and socured to all tho relevant retaining clips.
10 Clip the cable ballstud into the plastic 
connector housing on the inner wing, and 
close the housing cover.
11 Connect the inner and outer cable to the 
bonnet lock.
12 Check that the lock operates smoothly, 
without any sign of undue resistance. Make 
sure that the lock is working before closing

10.2b . . .  then unhook the arm from the 
lock carrier, and remove it

the bonnet! Check that the bonnet fastens 
and releases satisfactorily. If adjustment Is 
necessary, slacken the bonnet lock retaining 
bolts (see Section 10). and adjust the position 
of the lock to suit. Once the lock is operating 
correctly, tighten its retaining bolts to the 
specified torque.

10 Bonnet lock -
removal and refitting

Removal
1 Remove the radiator grille as described in 
Section 29.
2 Unbolt the lock support arm. then unhook 
and remove it from the lock carrier (soe 
illustrations).
3 Referring to Section 9. free the release 
cable outer from the lock lever, then detach 
the inner cable from tho lock bracket.
4 Using a suitable marker pen, mark the 
outline of the bonnet lock on the 
crossmember, then slacken and romove the 
two lock retaining bolts (see Illustration). 
Remove the lock from the front of the car.

Refitting
5 Before refitting, remove all traces of old 
locking compound from the bonnet retaining 
bolts and their threads in the body.
6 Locate the bonnet release inner cable in the 
lock bracket and reconnect the outer cable to 
the lever. Seat the lock on the crossmember.
7 Apply a suitable locking compound (VW 
recommend the use of locking fluid D 185 400

10.4 Unscrew the retaining bolts (arrowed 
and remove the bonnet lock from the fror* 

of the car
A2 - available from your VW dealer) to r *  
threads of the lock retaining bolts.
8 Align the lock with the marks made prior •: 
removal, then refit the bolts and tighten tK« r  
to the specified torque setting.
9 Hook the lock support arm into through 
top of the lock carrier, then insert and tig^.er 
the securing bolt at the bottom end.
10 Clip the radiator grille Into position. It her 
check that the lock operates smoothly, witr»-f 
any sign of undue resistance. Make sure r *  
the lock is working beforo closing the bonnec 
Check that the bonnet fastens and releases 
satisfactorily. If adjustment is necessar* 
slacken the bonnet lock retaining bolts, are 
adjust the position of the lock to suit. Once tr» 
lock is operating correctly, tighten Its re ta ins 
bolts to the specified torque.

I
11 Door-

removal, refitting 
and adjustment

Removal
1 Disconnect the battery negative termtr.a 
Note: If the vehicle has a security-code: 
radio, check that you have a copy o t the coot 
num ber before disconnecting the ba tte r. 
Refer to  your VW dealer H in doubt.
2 Open the door. On front doors, rotate tin  
wiring connector anti-ciockwtse and disconnect 
it from the pillar - a suitable C-spanner may M 
required for this. When working on rear doers 
on models equipped with central locking 
disengage the gaiter from the door pillar anc 
disconnect the vacuum pipe (see illustrations

11,2a Unscrew the front door wiring 
connector using a suitable C-spanner..

11.2b . . .  and withdraw it from the door 
pillar

11.2c On 5-door models w~. 
locking, disconnect the w 

connection to the rear :
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11.3 Removing the check link pivot bolt 
and nut

3 Slacken and remove the nut and pivot bolt 
securing the check link to the pillar (see 
illustration)
4 Prise o il the cap ovor the grub screw on each

t jf  H n v
t support the door, then slacken and

:he grub screws and lift the door 
s to remove (see illustration)

-.no the hinges for signs of wear or 
If renewal is necessary, mark the 

i of the hinge(s) then undo the retaining 
i ard remove them from tho vehicle. Fit 

hinge(s), align with the marks made 
l removal and lighten the retaining bolts 

r specified torque.

11.4 Loosen the hinge grub screw 
(arrowed)

tightening it to the specified torque setting.
8 Reconnect the front door wiring connector, 
making sure it is correctly reconnected, and 
secure it in position. Where necossary. 
reconnect the  centra) locking  vacuum p ipe, 

making sure the connection is pushed firmly 
together. Fold the rubber gaiter back into 
position, ensuring it is correctly located on the 
pillar.
9 Check the door alignment and. if 
necessary, adjust then reconnect the battery 
negative terminal. If the paintwork around the 
hinges has been damaged, paint the area with 
a suitable touch-in brush to prevent corrosion.

*>nge

i screws

a smear of multi-purpose grease to 
pins, then, with the aid of an 

refit the door to the vehicle. Once 
is correctly positioned, tighten tho 

to the specified torque, 
models, align the chock link with its 
and refit the pivot bolt and nut,

Adjustment
10 Close the door and check tho door 
alignment with surrounding body panels. If 
necessary, slight adjustment of the door 
position can be made by slackening the hinge 
botts and grub screws and repositioning the 
hinge/door as necessary. Once tho door is 
correctly positioned, tighten the hinge bolts 
and grub screws to the specified torque. If the

paintwork around the hinges has been 
damaged, paint the affected area with a 
suitable touch-in brush to prevent corrosion.

12 Door inner trim panel -
removal and refitting ^

Removal 
Front door
Note: If the vehicle has a security-coded 
radio, check that you have a copy o f the code 
num ber before disconnecting the battery. 
Refer to your VW dealer if  in doubt.
1 Disconnect tho battery negative terminal. 
Then open the door.
2 Carefully prise out and remove the exterior 

mirror inner tnm purm is«m» inustr^m ftijr'
3 Unscrew the door lock inner operating knob 
from its rod (see illustration).
4 On models with manual front windows (or 
when working on the rear door trim panel), 
onsure that the window is closed, then slide 
the spacer behind the regulator handle, to 
release the retaining clip. The direction in 
which the spacer must bo pushed will vary, as 
tho spacer turns with tho handle, but it can 
easily be done by hand. Pull the handle off the 
spindle (see illustrations).
5 On models with manual door mirror adjust­
ment, unclip the trim around the mirror 
adjustment knob, and remove the screw 
beneath.
6 On models with electric door mirrors, urtdip 
the trim around the switch, and disconnect the 
wiring connector beneath (see illustrations).

•2.2 Removing the mirror trim panel 12.3 Remove the door lock operating knob
12.4a Slide out the spacer behind the 
regulator handle (the direction will not 

necessarily be as shown). . .

. . .  and remove the handle from the 12.6a Unclip the mirror switch trim
splines panel. . .

12.6b . . .  ond disconnect tho mirror switch 
wiring connector



11 *8 Bodywork and fittings

12.7a Unclip the trim  cover from the door 12.7b . . .  and remove tt from the door 
pull handle . . .

12.9b . . .  lift the panel over the door lock 
operating knob (arrowed). . .

12.8 Door handle surround 
screws (arrowed)

12.9c . . .  and release the door p 
the interior lock hand*

7 Carefully unclip the upper trim cover from 
the door pull handle and remove it from the 
vehicle (see illustrations).
8 Remove the screws securing the interior 
handle surround (see illustration).
9 Release the door trim panel studs, carefully 
levering between the panel and door with a flat- 
btaded screwdriver (or better, a purpose-made 
tool as shown). Work around the outside of the 
panel, and when all the studs are released, 
ease the panel away from the door. Lift the 
panel over the door lock knob, and release it 
from the interior lock handle (see illustrations).
Rear door (where applicable)
10 The procedure for removing the rear door 
trim panel is very similar to that for the front 
door panel described previously, ignoring all 
references to the door mirror.

Refitting
11 Refitting the trim panet(s) is the reverse of 
removal. Before refitting, check whether any 
of the trim panel retaining studs were broken 
on removal, and renew them as necessary 
(see illustration).

13 Door handle
and lock components 
removal and refitting

I
I

12.11 If any of the trim  panel retaining 
studs are broken, they should be prised 

out and ronewed

1 The exterior door handle and lock 
mechanism were modified for 1998 model 
year (ie from July 1997 onwards). The later 
type 'freewheeling' door lock is designed so 
that the entire lock barrel rotates if excessive 
force is applied, thereby preventing 
unauthorised access (see illustrations). It is 
not recommended that the lock cylinder be 
removed from the later-type door lock 
assembly, as a special VW toot is required to 
reassemble the freewheeling mechanism.

Removal
Interior door handle
2 Remove the door inner trim panel as 
described in Section 12.
3 Release the handle retaining clip at the front 
with a suitable screwdriver, then slide the 
handle out of tho door in a forwards direction, 
and free it from the end of the link rod (see 
illustrations).

Exterior door handle
Note: This task can be p e rfc f~ -r: 
door inner trim  panel in  position
4 If work is being carried ou- or 
door, insert the key into the lock
5 Slacken and remove the Too i 
the rear edge of the door. Mov» n  
assembly forwards and pivot tt ocr 3  
On the front door, as the hana* 
removed, rotate the key through 90" j 
up to July 1997) or through 45:
July 1997) to disengage the hand* 
lock operating lever (see illustrators.
6 Recover the handle seals s- :
retaining dips, and inspect ther- i 
damage or deterioration; renew-r^ 
necessary. Note: Do nc:
com ponents in to  the door; if 
dropped, it  w ill be necessary :: 
inner trim  panel to recover it.

Front door lock cylinder 
(models up to July 1997)
7 Remove the exterior door 
described in paragraphs 4 to 6.
8 With the key in the lock, 
connecting rod from the rear of '■ 
cylinder and recover the spring.
9 Noting their correct fitted posfcera 
the coupling plate and spring from r i  
the cylinder, then withdraw the 
from the handle. Recover the sea ■ 
the handle and renew it if damage*;

12.9a Lever between the door trim panel 
and the door to release the trim  panel 

s tuds . . .
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13.1a Front door handle and lock components - 13.1b Front door handle and lock components •
models up to July 1997 models from July 1997 on

1 Doorhandle 6 Coupling plate 9 Connecting rod 1 Doorhandle 6 Backplate 10 Spring
2 Lock cylinder spring 10 Back plate 2 Lock cylinder 7 Freewheel 11 Locking plate
3 Cam/ 7 Coupling plate 11 Back plate 3 Seal sleeve 12 Paddle
4 Torx screw 8 Connecting rod 12 Leaf spring 4 Torx screw 8 Support 13 Backplate
5 Spring spring 5 Spring 9 Coupling plate

i  : Remove the handle securing screw 13.5b . . .  then tum the key and disengage 13.5c . . .  and unhook the front end of the
jsang a Torx key or s o c k e t. .. the rear end . . .  handle
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13.16a Unscrew the lock retaining 
b o lts . . .

13.12 Prise out the door inner trim panel 
retaining studs

Front door lock cylinder 
^models 1rom JuVy A997 on}
10 It is not recommended that the lock 
cylinder be removed from the later-type lock 
assembly, as a special VW assembly tool is 
required to ensure that the freewheeling 
mechanism is refitted correctly. Front door 
lock cylinder renewal on these models should 
be entrusted to your VW dealer.
Front door lock
11 Ensure that the window is in the fully- 
closed position, then remove the interior door 
handle as described in paragraphs 2 and 3.
12 Carefully lever out the door trim panel 
retaining studs from the rear edge of the door 
(see illustration).
13 Carefully peel the foam insulating panel 
away from the rear edge of the door (see 
Section 14). We found that a small trimming 
knife was useful to slice through the bead of

13.15a Pull the vacuum pipe o ff the central 
locking u n it. . .

adhesive used to attach the foam panel, but 
\h*a te a Vorvg job. as care mu3\ be \aken rvol \o  
cut the panel. If the panel is ripped or 
damaged, a new one must be used on 
refitting; any damaged trim clips must also 
renewed. Continue as described under the 
relevant sub-heading.
14 Remove the exterior door handle as 
descnbed in paragraphs 4 to 6.
15 On models with central locking, disconnect 
the vacuum pipe from the lock assembly, and 
disconnect the main wiring plug from the 
central locking positioner (see illustrations).
16 Slacken and remove the lock retaining 
bolts at tho rear edgo of the door. Prise out 
the retaining clips and disconnect the lock link 
rods from the door frame as necessary. 
Manoeuvre the lock out through tho door 
inner frame, and disconnect the upper wiring 
plug from the central locking positioner, 
where applicable. Disengage the lock from

13.15b . . .  together with the main wiring 
connector

the link rods and remove it from the door (s«« 
lHustraUona)
Rear door lock
17 Carry out the operations described i 
in paragraphs 11 to 15. noting that there a 
wiring plug on the rear door lock.
18 Using a suitable pin punch, press 
spreader pin through the centre of the ima 
lock button pivot link rod. Free the pivot t- 
the door. Recover the pin from inside the 3 
and detach the pivot from tho link rod (1 
illustrations).
19 Unclip the link rod guide clips frorr 
door.
20 Slacken and remove the lock retaining J 
and manoeuvre the lock and ink rod ) 
out from the door (seo illustration) 
necessary, detach the link rods from the i 
noting their correct fitted locations: the 6 r*» 
are different, and must not bo interchanged

13.16b . . .  detach the lock link rod from 
the door frame . . .

13.18a Using a pin punch, press through 
the spreader p in . . .

13.16c . . .  then pull out the lock and 
disconnect the upper wiring plug from 1 

central locking u n it. . .

13.18b . . .  which fits In the centre of th« 
link rod pivot

13.16d . . .  and disconnect the link rods 
(arrowed) from the lock
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d
13.18c U nclip the lin k  rods

n g

door handle
£r$aoe tho handle with tho link rod. and 
t  sack into position. Make sure the 

operates correctly. then refit the trim 
«s described in Section 12. 

doo r handle 
R  lock retaining clip to the door, and 

**a.s to the roar of tho handle. Note: Do 
the c lip  Into the door, if  the c lip  is 
it  w ill be necessary to  remove the 

r v -  panel to recover it.
- o o  the lock front pivot into place, then 
~ : -ear o l the handle into position. On tho 

a o o r .  rotate tho key through 90° (modots 
jj- ,  1997) or through 45* (models from 
?57) to engage the handle with the lock 

-.3 lever.
;he operation of tho handle, then refit 

"on screw to tho rear odgo of the door, 
door lock cy linder 

up to  Ju ly  1997) 
jc rc a te  the outside of the lock cylinder 

ocking plates with a suitable lubricant 
^corxnend tho use of grease G 000 400
■ ~ : from your VW dealer).

n e  sealing ring to the handle, and
i  r e  cylinder.
f t r f ;  the coupling plate and spring to the 

cylinder, maXing sure they are correctly 
located, thoo check tho operation ot tho lock 
cylinder.
28 Fit the spring to the connecting rod. and 
hook the rod onto the rear of tho lock cylinder.

13.20 Removing a rear door lock

29 R e fit the exterio r handle as described in  
paragraphs 22  to  24.
F ron t d o o r lock
30 Before refitting, slacken tho lock adjusting 
(Torx) screw - this screw is normally hidden 
behind a plastic plug In the rear edge of the 
door (see illustration). On the right-hand 
door, this screw has a left-hand thread - io it 
unscrews clockwise.
31 Manoeuvro the lock assembly into 
position, and engage it with the link rod.
32 Refit the lock bolts and tighten them to 
the specified torque. Where nocossary, 
reconnect the vacuum pipe and wiring 
connector(s) (as applicable) to the lock 
assembly.
33 Refit the exterior handle as described In 
paragraphs 22 to 24.
34 Removo tho plastic plug from tho door to 
gain access to the lock adjustment screw. 
Noting that tho screw may have a left-hand 
thread (see paragraph 30). tighten the screw 
to 3 Nm (2 Ibf ft) then refit tho plastic plug.
35 Where necessary, refit tho regulator guide 
rail retaining bolts, and adjust as described in 
Section 14.
36 Check the operation of the lock and 
handle, then pross the polythene insulating 
panel back onto the door and refit the door 
trim panel retaining clips.
37 Refit the Interior door handle as described 
in paragraph 2 1 .
Rear doo r lock
38 Refit tho link rods to the lock, making sure 
they are correctly refitted.

13.30 Door lock adjustm ent screw
(arrow ed)

39 Before re fitting , slacken the lock adjusting 
(Torx/ screw  - th is  screw  is  norm ally hidden 
behind a plastic plug in the roar edge of the 
door. On tho right-hand door, this screw has a 
left-hand thread - ie it unscrews clockwise.
40 Manoeuvre the lock assembly into 
position and tighten tho retaining bolts to tho 
specified torque. Whore necessary, reconnect 
the vacuum pipe to the lock assembly.
41 Attach tho link rod to the pivot, and clip 
the pivot into the door. Secure tho pivot in 
position with tho sproador pin.
42 Carry out the operations described In 
paragraphs 33 to 37. ignoring the remark 
about the regulator bolts.

14 Door window glass
and regulator - ^
removal and refitting ^

Removal
1 Remove the interior door handle as 
described in Section 13.
2 Carefully lever out tho door trim panol 
retaining clips from the door.
3 On models with front door speakers, 
remove five screws and lift away tho speaker 
mounting panel. Disconnect the speaker 
wiring as it becomes accessible (see 
illustrations).
4 Carefully peel the foam insulating panel 
away from the door, and removo the panel, 
feeding the wiring through the holes provided.

14.3a Remove tho five screws 14.3b . . .  and lift away tho speaker and 14.3c Disconnect the wiring from the rear
(arrowed). . .  mounting panel of the speaker
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12.7a Unclip the trim cover from the door 
pull handle . . .

12.7b . . .  and remove it from the door

12.9b . . .  lift the panel over the door lock 
operating knob (arrowed). . .

Refitting
11 Refitting the trim panel(s) is the reverse of 
removal. Before refitting, check whether any 
of the trim panel retaining studs were broken 
on removal, and renew them as nocessary 
(see illustration).

13 Doorhandle
and lock components - 
removal and refitting

12.9c

Exterior door handle

1 The exterior door handle and lock 
mechanism were modified for 1998 model 
year (ie from July 1997 onwards). Tho later 
type 'freewheeling' door lock is designed so 
that the entire lock barrel rotates if excessive 
force is applied, thereby preventing 
unauthorised access (see illustrations). It is 
not recommended that the lock cylinder be 
removed from the later-type door lock 
assembly, as a special VW tool is required to 
reassemble the freewheeling mechanism.

Removal
Interior door handle
2 Remove the door inner trim panel as 
described in Section 12.
3 Release the handle retaining clip at the front 
with a suitable screwdriver, then slide the 
handle out of the door in a forwards direction, 
and free it from the end of the link rod (see 
illustrations).

Note: This task can bo perfo —-r: 
door inner trim  panel in p o s ito r
4 If work is being carried oc' ac 
door, insert the key into the toe*.
5 Slacken and remove the T 
the rear edge of the door. 
assembly forwards and pivot 
On the front door, as the 
removed, rotate tho key thro’jg r  
up to Juty 1997) or through -5 '
July 1997) to disengage the l\sr>d»4 
lock operating levor (see illu
6 Recover the handle sea s
retaining clips, and inspect th m  tan  
damage or deterioration; re re « a § ' 
necessary. Note: Do no:
com ponents in to  tho d o o r *  
dropped, it  w ill be necessary to 
inner trim  panel to recover it.

Front door lock cylinder 
(models up to July 1997)
7 Remove the exterior doo' 
described in paragraphs 4 to 6
8 With the key in the loc*. 
connecting rod from the rea* zf 
cylinder and recover the sprir ;
9 Noting their correct fitted pas- - : m  
the coupling plate and spring * r t»  t *  
tho cylinder, then withdraw tr.« 
from the handle. Recover the seaa-i; ■* 
the handle and renew it if daraac^

12.8 Door handle surrounc i 
screws (arrowed

12.11 If any of the trim panol retaining 
studs are broken, they should be prised 

out and renewed

12.9a Lever between the door trim panel 
and tho door to release the trim panel 

s tuds. . .

7 Carefully unclip the upper trim cover from 
the door pull handle and remove it from the 
vehicle (see illustrations).
8 Remove the screws securing the interior 
handle surround (see Illustration).
9 Release the door trim panel studs, carefully 
levering between the panel and door with a fiat- 
bladed screwdriver (or better, a purpose-made 
tool as shown). Work around the outside of the 
panel, and when all the studs are released, 
ease the panel away from tho door. Lift the 
panel over the door lock knob, and release it 
from the interior lock handle (see illustrations)
Rear door (where applicable)
10 The procedure for removing the rear door 
trim panel is very similar to that for the front 
door panel described previously, ignoring all 
references to the door mirror.
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13.1a Front door handle and lock components - 13.1b Front door handle and lock components -
models up to July 1997 models from July 1997 on

; Doorhandle 6 Coupling plate 9 Connecting rod 1 Doorhandle 6 Backplate 10 Spring
2 Lock cylinder spring 10 Back plate 2 Lock cylinder 7 Freewheel 11 Locking plate
3 Seal 7 Coupling plate 11 Back plate 3 Seal sleevo 12 Paddle
4 Torx screw 8 Connecting rod 12 Leaf spring 4 Torx screw 8 Support 13 Back plate
5 Spring spring 5 Spring 9 Coupling plate

13.3b . . .  then slide the handle out of the
d o o r . . .

13.3c . . .  and release tho link rod 
(arrowed)

13.3a Release the Interior handle retaining 
clip using a screwdriver. . .

13.5b . . .  then tum the key and disengage 
the rear end . . .

13.5c . . .  and unhook the front end of the 
handle

13.5a Remove the handle securing screw 
using a Torx key or socket. . .

expert22 h ttp ://ru tra c k e r.o rg
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ia*6 Maintenance procedures - petrol models
1 Introduction

General information
This Chapter is designed to help the home 

mechanic maintain his/her vehicle for safety, 
economy, long life and peak performance.

The Chapter contains a master
maintenance schedule, followed by Sections 
dealing specifically with each task in the 
schedule. Visual checks, adjustments, 
componont renewal and other helpful items 
are included. Refer to the accompanying 
illustrations of the engine compartment and 
the underside of tho vehicle for the locations 
of the various components.

Servicing your vehiclo in accordance with 
the mileage/time maintenance schedule and 
the following Sections will provide a planned 
maintenance programme, which should result 
in a long and reliable service life. This is a 
comprehensive plan, so maintaining some 
itoms but not others at the specified service 
intervals, will not produce the same results.

As you service your vehicle, you will 
discover that many of the procedures can - 
and should - be grouped together, because of 
the particular procedure being performed, or 
because of the proximity of two otherwise 
unrelated components to one another. For 
example, if the vehicle is raised for any reason, 
the exhaust can be inspected at the samo time 
as the suspension and steering components.

The first step in this maintenance 
programme is to preparo yourself before the 
actual work begins. Road through all the 
Sections relovant to the work to be carried 
out, then make a list and gather all the parts 
and tools required. If a problem is 
encountered, seek advice from a parts 
specialist, or a dealer service department.

Service interval display
Up to  1998 m odel year

All VW Polo models are equipped with a 
service intorval display indicator in the 
instrument panel. Every time the engine is 
started, the panel will illuminate for a few 
seconds, providing a handy reminder of when

Every 10 000 miles (15 000 km)

the next service is required:
Display shows IN 00 • no service required.
Display shows 0£L - 10 000 m ile (15 000 km) 

service required.
Display shows IN 01 - 12 monthly service 

required.
Display shows IN 02 - 20 000 rrOe (30 000 km) 

service required.
1998 m odel year onw ards

The service display on later models is similar 
to the earlier type, but the display is different:
Display clear - no service required.
Display shows 'service O IL' - 10 000 mile 

(15 000 km) service required.
Display shows 'servico INSP' - 12 monthly or 

20 000 m ile (30 000 km) service required.
Display shows 'service' whan ignition is 

switchod o ff • switch on ignition to 
determine which service is required.

All m odels
The display should not necessarily be used as 

a definitive guide to the servicing needs of your 
Polo, but it is useful as a reminder, to ensure that 
servicing is not accidentally overlooked. Owners 
of older cars, or those covering a small annual 
mileage, may feel inclined to service their car 
more often. In which case the service interval 
display is perhaps less relevant.

The display should be reset whenevor a 
service is carried out. and the procedure for 
this is described in Section 5.

2 Regular maintenance

1 If, from tho time the vehicle is new. the 
routine maintenance schedule is followed 
closely, and frequent checks are made of fluid 
levels and high-wear items, as suggested 
throughout this manual, the engine will be 
kept in relatively good running condition, and 
the need for additional work will be minimised.
2 It is possible that there will be times when 
the engine is running poorty due to the lack of 
regular maintenance. This is even more likely 
if a used vehicle, which has not received 
regular and frequent maintenance chocks, is 
purchased. In such cases, additional work 
may need to be carried out. outside of the 
regular maintenance intervals.

3 It engine wear is suspected, a compression 
test (refer to tho rdovant Part of Chapter 2) 
will provide valuable information regarding the 
overall performance of the main internal 
components. Such a test can be used as a 
basis to decide on the extent of the work to 
be carried out. If. for example, a compression 
test indicates serious internal engine wear, 
conventional maintenance as described in this 
Chapter will not greatly improve the 
performance of the engine, and may prove a 
waste of time and money, unless extensivo 
overhaul work is carried out first.
4 The following series of operations arc those 
most often required to improve the perform­
ance of a generally poor-running engine:

Primary operations
a) Clean, Inspect and tost the battery (See 

Weekly checks and Section 11. where 
applicable).

b) Check a ll the engine-related fluids (See 
Weekly checks).

c) Check the condition and tension o f the 
auxiliary drivebelt (Section 23).

d) Renew the spark plugs (Section 21).
e) Inspect the distributor cap and rotor arm 

(see Chapter 5B).
f) Check the condition o f the a ir M er, and 

renew if  necessary (Section 26).
g) Check the fuel filte r (Section 26).
h) Check the condition o f a ll hoses, and 

check to r flu id  leaks (Section 12).
I) Check the exhaust gas emissions 

(Section 32).
5 If the above operations do not prove fully 
effectivo, carry out the following secondary 
operations:

Secondary operations
All items listed under Primary operations, plus 
the following:
a) Check the charging systom (see Chap­

te r SA).
b) Check the ignition system (soe Chap­

te r SB).
c) Check the fuel system (soe relevant Part 

o f Chapter 4).
d) Renew the distributor cap and ro tor arm 

(see Chapter 58).
e) Renew the ignition HT leads (see Chap­

ter 58)

3 Engine oil and filter renewal

1 Frequent oil and filter changes are the most 
important maintenance procedures which can 
be undertaken by the DIY owner. As engine oH 
ages, it becomes diluted and contaminated, 
which leads to premature engine wear. The oil 
change intorval given in this Manual is tho 
spme as quotod by the manufacturer, but wo

recommend changing the oil and filter more 
frequently, perhaps every 5000 miles, or every
6 months. This is particularly relovant to 
owners of older vehicles (or those covering a 
small annual mileage).
2 Before starting this procedure, gather all 
the necessary tools and materials. Also make 
sure that you have plenty of clean rags and 
newspapers handy, to mop up any spills. 
Ideally, the engine oil should be warm, as it 
will drain better, and more built-up sludge will 
be removed with it. Take care, however, not to

touch the oxhaust or any other hot parts of tho 
engine when working under the vehicle. To 
avoid any possibility of scalding, and to 
protect yourself from possible skin irritants 
and other harmful contaminants in used 
engine oils, it is advisable to wear gloves 
when carrying out this work.
3 Access to the underside of the vehicle will 
be greatly improved if it can be raised on a lift, 
driven onto ramps, or jackod up and 
supported on axle stands (soe Jacking and 
vehicle support). Whichever method is chosen.
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13.12 Prise out the door inner trim  panel 
retaining studs

Front door lock cylinder 
(models from July 1997 on)
10 It is not recommended that the lock 
cylinder be removed from the later-type lock 
assembly, as a special VW assembly tool is 
required to ensure that the freewheeling 
mechanism is refitted correctly. Front door 
lock cylinder renewal on these models should 
be entrusted to your VW dealer.
Front door lock
11 Ensuro that the window is in the fully- 
closed position, then removo the interior door 
handle as described in paragraphs 2 and 3.
12 Carefully lever out the door trim panel 
retaining studs from the rear edge of the door 
(see illustration).
13 Carefully peel the foam insulating panel 
away from the rear edge of the door (see 
Section 14). We found that a small trimming 
knife was useful to slice through the bead of

13.15a Pull the vacuum pipe o ff the central 
locking u n it . . .

adhesive used to attach the foam panel, but 
this is a long job. as care must be taken not to 
cut the panel. If the panel is ripped or 
damaged, a new one must be used on 
refitting: any damaged trim clips must also 
renewed. Continue as described under the 
relevant sub-heading.
14 Remove the exterior door handle as 
described in paragraphs 4 to 6.
15 On models with central locking, disconnect 
the vacuum pipe from the lock assembly, and 
disconnect the main wiring plug from the 
central locking positioner (see illustrations)
16 Slacken and remove the lock retaining 
bolts at the rear edge of tho door. Prise out 
the retaining clips and disconnect the lock link 
rods from the door frame as necessary. 
Manoeuvre the lock out through the door 
Inner frame, and disconnect the upper wiring 
plug from the central locking positioner, 
where applicable. Disengage the lock from

13.16b . . .  detach the lock link rod from 
tho door frame . . .

13.16d . . .  and disconnect the link rods 13.18a Using a pin punch, press through 
(arrowed) from the lock the spreader pin . . .

13.16a Unscrew the lock retaining 
b o lts . . .

13.18b . . .  which fits in the 
link rod pivot

13.15b . . .  together with the ■ 
connector

the link rods and remove c tran i 
illustrations)
Rear door lock
17 Carry out the operations i 
in paragraphs 11 to 15, no t**;! 
wiring plug on the rear door oou
18 Using a suitable pin 
spreader pin through the ce re * 1 
lock button pivot link rod. =* 
the door. Recover the pin Iron  i 
and detach the pivot from r<e I 
Illustrations).
19 Unclip the link rod g<~ 
door.
20 Slacken and remove 
and manoeuvre the lock arc i 
out from the door (see 
necessary, detach the link ro 
noting their correct fitted I 
are different, and must not be i

13.16c . . .  then pull out < 
disconnect the upper wiring : 

central locking urvt
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13.30 Door lock adjustment screw 
(arrowed)

13.18c Unclip the link rods 13.20 Removing a rear door lock

rttm g
nor door handle
pgage the handle with the link rod. and 
t  tack into position. Mako sure the 
le operates correctly, then refit the trim 
I as described in Section 12. 
n o r  door handle
k —e lock retaining clip to the door, and 
»<; :s  to the rear ot the handle. Note: Do 
►so the clip  in to the door, if  the clip  is 
peC it w ill bo necessary to remove the 
i —j panel to recover it. 
toc« the lock front pivot into place, then 
fee rear of the handle into position. On the 
ooor. rotate tho koy through 90’ (models 
tjk jy  1997) or through 45* (models from 
1997) to engage the handlo with the lock 
m g  iever.

’he operation of the handle, then refit 
on screw to the rear edge ot the door, 
at door lock cylinder 
beis up to  July 1997)
^create the outside of the lock cylindor 
be ocking plates with a suitable lubricant 
•oommend the use of grease G 000 400 
I*c*e from your VW dealer).
: * the sealing ring to tho handle, and
I cylinder.
i n : the coupling plate and spring to tho 
0v . making sure they are correctly 
tc . r>en check the operation of the lock 
atr
% the spring to the connecting rod. and 
5"* rod onto the rear of the lock cylinder.

29 Refit the exterior handle as described in 
paragraphs 22 to 24.
Front door lock
30 Betoro refitting, slacken the lock adjusting 
(Torx) screw - this screw is normally hidden 
behind a plastic plug in the rear edge of the 
door (see illustration). On the right-hand 
door, this screw has a left-hand thread - ie it 
unscrews clockwise.
31 Manoeuvre the lock assembly into 
position, and engage it with the link rod.
32 Refit tho lock bolts and tighten them to 
the specified torquo. Where necessary, 
reconnect the vacuum pipe and wiring 
connector(s) (as applicable) to the lock 
assembly.
33 Refit the exterior handle as described in 
paragraphs 22 to 24.
34 Remove the plastic plug from the door to 
gain access to the lock adjustment screw. 
Noting that tho screw may have a left-hand 
thread (see paragraph 30). tighten the screw 
to 3 Nm (2 Ibf ft) then refit the plastic plug.
35 Where necessary, refit the regulator guide 
rail retaining bolts, and adjust as described in 
Section 14.
38 Check the operation of the lock and 
handle, then press the polythene insulating 
panel back onto the door and refit the door 
trim panel retaining dips.
37 Refit the interior door handle as described 
in paragraph 21.
Rear doo r lock
38 Refit the link rods to the lock, making sure 
they are correctly refitted.

39 Before refitting, slacken the lock adjusting 
(Torx) screw - this screw is normally hidden 
behind a plastic plug in the rear odgo of tho 
door. On the right-hand door, this screw has a 
left-hand thread - ie it unscrews clockwise.
40 Manoeuvre the lock assembly into 
position and tighten the retaining bolts to the 
specified torque. Whero necessary, reconned 
the vacuum pipe to the lock assembly.
41 Attach the link rod to the pivot, and clip 
the pivot into the door. Secure tho pivot in 
position with the spreader pin.
42 Carry out the operations described in 
paragraphs 33 to 37, ignoring the remark 
about the regulator bolts.

14 Door window glass
and regulator - ^
removal and refitting ^

Removal
1 Remove the interior door handle as 
described in Section 13.
2 Carefully lever out tho door trim panel 
retaining dips from the door.
3 On models with front door speakers, 
remove five scrows and lift away the speaker 
mounting panel. Disconnect the speakor 
wiring as it becomes accessible (see 
illustrations).
4 Carefully peel the foam insulating panel 
away from the door, and romovo the panel, 
feeding the wiring through the holes provided.

14.3a Remove the five screws 
(arrowed). . .

14.3b . . .  and lift away the speaker and 14.3c Disconnect the wiring from the rear 
mounting panel of the speaker
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14.4a Using a small knife to slice through 
the adhesive securing the foam panel to 

the door
14.4b Removing the foam panel 14.6a Loosen the window clamp bolts ..

i
J M

14.6b . . .  then lift tho window glass 
upwards and out of the door frame

We found that a small trimming knife was 
useful to slice through the bead of adhesive 
used to attach the foam panel, but this is a 
long job. as care must be taken not to cut the 
pane* (see illustrations). If the panel is ripped 
or damaged, a new one must be used on 
refitting; any damaged trim clips must also 
renewed. Continue as described under the 
relevant sub-heading.

F ront d o o r w indow  g lass
5 Position the window glass so the glass 
clamps on the regulator mechanism are 
accessible through the door panel cutaways.
6 Slacken tho window clamp bolts, and 
release the clamps from the glass. Pull the 
glass upwards, then tilt it towards the front 
and manoeuvre the window glass out through 
the top of tho door (see illustrations).

14.10a Pull off the rubber guides in 
fro n t. . .

Rear d o o r w indow  glass
7 Remove the interior door handle as 
descnbed in Section 13.
8 Carefully lever out the door trim panel 
retaining clips from the door.
9 Carefully peel the foam insulating panel 
away from the door and remove the panel. We 
found that a small trimming knife was useful 
to sitee through the bead of adhesive used to 
attach the foam panel, but this is a long job. 
as caro must be taken not to cut the panel. If 
the panel is ripped or damaged, a new one 
must be used on refitting; any damaged trim 
clips must also renewed. Continue as 
described under the relevant sub-heading.
10 Pull out the rubber guides in front and to 
the rear of the window (see illustrations).
11 Remove the rear guide channel upper 
screw and lower retaining bolt (see 
illustrations).

12 The window glass is secured to the 
regulator by a plastic spreader pin and plug - 
the pin fits inside the plug. Using a 3 mm p r 
punch. tap out the spreader pin. then use t  
larger punch to drive out the plug, and recover 
them both from the door (see illustration).
13 Lift up the window glass to release it fror  
the regulator, and move it down as far as 
possiblo.
14 Pull tho rear guide channel forwards o ff’.--r 
door fixed glass, taking care not to pull off the

14.10b . . .  and to the rear of the rear do<x 
window

1 P lastic plug 3 Window glass
2 Spreader p in 4 Pin punch

14.11b . . .  and lower retaining bolt14.11a Remove the rear guide channel 
upper screw . . .

14.12 Roar window glass-to-regulator 
attachment details
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downwards. . .
JA JAt> ,  , , Jk& osfim ov*)) from  the door

20 Manoeuvre the regulator mechanism 
downwards and out through the door aperture 
(see illustration).
Rear window regulator
21 Remove the window glass as described 
earlier.
22 Loosen the regulator retaining bolts, then 
lift the regulator slightly so that the bolt heads 
can bo passed through the holes in the inner 
door (see illustration). Recover the foam 
spacor from the regulator spindle, where 
fitted.
23 Manoeuvre the regulator downwards out 
through the door aperture (see illustration).

Refitting
Front door window glass
24 Manoeuvre the window glass into position 
and engage it with the regulator clamps. Make

14.19a Front window regulator bolt 
locations (arrowed)

14.15 U ftino out the rear door window 
glass

sure the glass is correctly seated, then lightly 
tighten the regulator clamp nuts.
25 Check that the window glass moves 
smoothly and easily, and closes fully. If 
necessary, slacken the regulator clamp nuts 
then reposition the glass as necessary. Once 
the window operation is correct, tighten the 
damp nuts to the specified torque.
26 Press the foam insulating panel back 
into position, making sure it is correctly 
seated, and refit the trim panel clips. 
Refit the inner trim panel as described in 
Section 12.

Rear door window glass
27 Where removed, ease the fixed glass into 
position, making sure it is correctly seated in 
the sealing strip.
28 Rofit the rear guide channel to the fixed 
glass.

' -.20 Removing the window regulator 
from a front door

Rear door window regulator bolts 
(two of four arrowed)

• seal beneath it. Once it is free, pull the 
t down a little to release the top from 

i -_ober seal, then remove it upwards from 
r (see illustrations).

Pul the window glass upwards out of tho 
’ see illustration).
J recessary, the fixed glass can now be 

;aged from the sealing strip and
I from the door.

: window regulator 
Remove the window glass as described

Release the rotaining clip, and free the 
:or cables from the door. On models

I c ectric windows, disconnect the wiring 
to r from tho motor (see illustration), 

.coson the regulator retaining bolts, then
> •egulator slightly so that the bolt heads

i se passed through the holes in the inner
- (see illustrations).

u *8 Disconnecting the electric window 
motor wiring plug

14.19b Lift the regulator so that the bolt 
heads (arrowed) can pass through the 

holes in the door frame

14.23 Removing the rear door window 
regulator
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29 Insert the plastic plug and spreader pin 
into the window glass, so that the assembly 
protrudes an equal amount either side ot the 
glass (see illustration).
30 Guide the window glass into the top of the 
door, taking care as it is quite difficult to align. 
Insert the glass into the top of the lifting rail 
slot, again ensuring that the edge of the glass 
is central in the slot.
31 Tap the top of tho glass down gently, so 
that the spreader pin/plug assembly locates in 
the lifting rail.
32 Retit the rear guide channel upper and 
lower retaining screws, then fit the front and 
rear rubber guides.
33 Check that the window glass moves 
smoothly and easily, and closes fully.
34 Once the window is operating correctly, 
press the foam insulating panel back into 
position, m aking sure it Is co rrectly seated. 
and refit the trim panel clips. Refit the inner 
trim  panel as described in Section 12.
Front window regulator
35 Manoeuvre tho regulator into position 
through the door aperture, hooking the bolt 
heads into engagement with the inner door. 
Tighten all its fixings to the specified torque. 
Where necessary, reconnect the wiring 
connector to the regulator motor.
36 Clip the regulator cables into position then 
refit the glass as described above.
Rear window regulator
37 Manoeuvre the regulator into position 
through the door aperture then retit the 
retaining bolts and tighten them to the

15.2a Inside the tailgate, remove the 
handle retaining screw . . .

14.29 Fit the plastic plug and spreader pin 
(arrowed) so that they protrude an equal 

amount either side of the glass
specified torque. Where necessary, reconnect 
the wiring connector to the regulator motor.
38 Refit the glass as described above.

15 Tailgate and support struts -
removal and refitting ^

Removal
Tailgate
1 Open up the tailgate, then disconnect the 
battery negative terminal Note: If the vehicle 
has a security-coded radio, check tha t you 
have a copy o f the code num ber before 
disconnecting the battery. Refer to  your VW 
dealer if  in  doubt.
2 Slacken and remove the tailgate handle 
retaining screw, then release the tailgate trim 
panel clips, carefully levering between the 
panol and tailgate with a flat-bladed 
screwdriver. Work around the outside of the 
panel, and when all the clips are released, 
remove the panel (see illustrations).
3 Disconnect the wiring connectors situated 
behind the trim panel, and free the washer 
hose from the tailgate wiper motor. Also 
disconnect the wiring connectors from the 
heated rear screen terminals, and free the 
wiring grommets from the tailgate.
4 Tie a piece of string to each end of the 
wiring then, noting the correct routing of the 
wiring harness, release the harness rubber 
grommets from the tailgate and withdraw the

wiring. When the end of the wiring appesi. 
untie the string and leave it in position in r *  
tailgate; it can then be used on refitting "  
draw the wiring into position.
5 Using a suitable marker pen. draw arc--'-: 
tho outline of each hinge, marking its co r~ r 
position on the tailgate.
6 Have an assistant support the tailgate. 
release the support struts from their ba; e rr  
mountings on the tailgate as describes *  
paragraph 10. Slacken and remove the to ts  
securing the hinges to the tailgate, arc 
remove the tailgate from the vehicle (se« 
illustration). Where necessary, recover r *  
gaskets fitted between the hinge and tailgate
7 Inspect the hinges for signs of wear cr 
damage and renew if necessary. The hinges 
are secured to the vehicle by nuts or t o »  
(depending on model) which can be accessee 
once the headlining has been freed from r *  
trim strip and peeled back.
8 On refitting ensure that the hinge gaske* •  
in good condition, and secure the hinge r  
position.
Support struts
9 Support tho tailgate in tho open pos *. or 
using a stout piece of wood, or with the hec 
of an assistant.
10 Using a small flat-bladed screwdrrw  
raise the spring clip and pull the support s t j. 
off its balljoint mounting on the tailgate (sm  
Illustration). Raise the second retaining 
then detach the strut from the balljoint on r *  
body and remove it from the vehicle. If 
struts are to be re-used, do not pull the spm-15 
dips out completely, or they will be damagee.

Refitting
Tailgate
11 Refitting is the reverse of remo»»- 
aligning the hinges with the marks mad* 
before removal.
12 On completion, close the tailgate a*c 
check its alignment with the su rrouno i; 
panels. If necessary, slight adjustment car »  
made by slackening the retaining bolts arc 
repositioning the tailgate slightly on its hinges. 
If the tailgate buffers are in need r  
adjustment, continue as follows.
13 Carefully lever out the retaining pins anc

15.2b . . .  then release the securing clips 15.6 Tailgate hinge securing bolts
and remove the tailgate trim panel (arrowed)

15.10 Prise out the tailgate support stn* 
spring d ip  (arrowed)
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* 5.13a Tailgate buffer initial adjustment

• Spacer web 3 Threaded sleeve
2 3 mm Allen key a = 3 mm

e the buffer from the tailgate. Remove 
rubber pad from the buffer to gain access 

Tie clamptng screw, then slacken the screw 
; adjust the left-hand-threaded sleeve to 
. do a 3 mm clearance as shown (see 

tion). Refit tho rubber pad then pull out 
buffer slide then push it back in until the 
engage with the slots in the stido. the 

e between the rubber and buffer 
be as shown (see illustration). Refit 

buffer to the tailgate and secure it in 
•ion with the retaining pins. Closo tho 
te to the second lock detent, then open 

.p again to reset the buffer. Remove the 
pad and complete the adjustment by 

ring the clamp screw lightly (1 to 2 Nm) 
refitting the rubber.

15.13b Tailgate rubber buffer setting

1 Recess b = 10 mm
2 Locking lugs

Support struts
14 Refitting is a reverse of the removal 
procedure, ensuring that the strut is securely 
held by its retaining clips.

16 Tailgate lock components -
removal and refitting ^

Removal
Tailgate lock
1 Open up the tailgate, then remove the tail­
gate trim panel as described in paragraph 2 of 
Section 15.

16.2b Tailgate lock components

16.2a Boot light wiring plug (A) and lock 
operating rod (B)

2 Disconnect the wiring plug for the boot 
light, then dotach the lock and handle 
operating rod using a suitable flat-bladed 
screwdriver (see illustrations).
3 Loosen and remove the lock retaining 
screws, then manoeuvre the lock out of 
position (see illustrations).

Tailgate lock handle
4 Open up the tailgate, then remove the 
tailgate trim panel as describod in paragraph
2 of Section 15.
5 Disconnect the pull rod from the handle 
assembly, and where applicable, unclip the 
central locking operating rod (see 
illustrations).

16.3a Tailgate lock retaining screws 
(arrowed)

16.3b Removing the tailgate lock

1 B lind rivet
2 Securing clip
3 Handle
4 S triker plate
5 Screw
6 Screw
7 Lock
8 Torx bo lt
9 Pull rod
10 Lock cylinder housing
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16.5a Tailgate lock cylinder, showing 
handle pull rod (A), wire clip (B) and ccntral 

locking rod (C)

16.6b . . .  and withdraw the lock cylinder

16.5b Disconnecting the central locking 
operating rod

16.7a Unscrew tho Torx bolts 
(arrowed). . .

17.1 Central locking system components

1 Bi-pressure pump 5 T-piece 9 Front door lock positioner
2 Tailgate lock positioner 6 Door p illa r connector 10 Rear door lock positioner
3 Rear door lock positioner 7 Pipe connector 11 Fuel fille r flap positioner
4 Front door lock positioner 8 Vacuum pipe

6 Lever out the securing wire O f. 
the lock cylinder Irom the “a 
illustrations). Recover the O -rr ;  i
7 Remove three Torx reta<rvr.; 
remove the handle from the 
illustrations).
Ta ilga te  lo ck  cy linde r
8 Tho lock cylinder is removed as i 
in paragraphs 5 and 6 above.

Refitting
9 Refitting is a reversal of :*-= 
removal procedure. Before re‘ "  *•; 
panel, check the operation c-' 1 
components and (where re c e s s * r  
central locking system.

17 Central locking comp
- removal and refitting

1 Higher-specification models are < 
with a central door locking syste— 
automatically locks all doors and r *  ' 
in unison with the manual lo c k r :  t  < 
front door. The system is operate: >  
pressure pump, which supplies • iz.m s 
lock the doors, and pressure to 1 
(see illustration). Apart frorr. tne - *  
locking positioners and the bi-press--*
the door locks are identical to wm 
models without central locking.
2 Should the system develop 3 
condition and security of the
first be checked. A look will ca--s* f *
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17.5a Pull out tho bl-pressure pump . . .  17.5b . . .  then disconnect the wiring
p lug . . .

17.9 Pulling ofl the vacuum pipe from the 
tailgato lock positioner

pressuro pump to run longer than fivo 
seconds, and if it runs (or thirty-five seconds, 
an internal control unit will automatically 
switch it oft.

Removal
Central locking pressure pump
3 The central locking operating pump is 
located on the right-hand side of the luggage 
compartment, behind tho right-hand side trim 
panel. Before removal, disconnect the battery 
negative lead. Note: If the vehicle has a 
security-coded radio, check that you have a 
copy o f the code num ber before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
4 Open the tailgate, then lower the right-hand 
side trim panel by turning the two fasteners 
through 90*.
5 Lift out the first-aid box tray, where fitted. 
Lift the pump carefully out of the insulation

r. crkurr ttirrk/i.xxrT b t.T Z * '
prossure pipe from  the pump, and 
e the pump from tho vohicle (see 

ins).
lock positioner

S  The positioner is removed with the door 
feOL as descnbed in Section 13.
7 To remove the positioner from the lock, first 
«r~ r e  lock latch to tho lockod position then 
3d  :*f the door window stop buffer. Unscrow 
me remove the positioner retaining Torx 
r » *  Release the retaining dips and remove 

ocsitionor from the lock, noting how the 
toner plunger is engaged with tho lock

17.11a Lift up the retaining c lip . . .

Tailgate lock positioner
8 Remove the tailgate trim panel as 
described in paragraph 2 of Section 15.
9 Disconnect the vacuum pipe from tho 
positioner (see illustration).
10 Referring to Section 16. disconnect the 
operating rod from tho lock cylinder.
11 Lift up the retaining clip, and press the 
positioner to the loft to remove it from its 
location in the tailgato (see illustrations).
Fuel filler flap positioner
12 To gain access to the filler flap positioner, 
removo the pressure pump as described in 
paragraphs 2 and 3. With the pump removed, 
take out its insulation packing.

13 Slacken and remove the positioner 
retaining screws (see illustration). Pull the 
positioner and its operating rod out of its 
location, disconnecting its vacuum hose as it 
becomes accessible. Note that the rear light 
duster win have to be removed (soe Chapter 12) 
when refitting the positioner, in order to guide 
the locking rod into the filler cap.

Refitting
14 Refitting is a reverse of the relevant 
removal procedure, making sure all vacuum 
pipe connections are securcly remade. On 
completion, check the operation of all central 
locking system components.

18 Electric window components

17.13 Fuel fillor flap positioner details

1 Vacuum pipe 4
2 Positioner 5
3 Retaining screws

Operating rod 
Fuel fitte r flap

- removal and refitting 

Wwrfpw switches
1 Refer to  Chapter 12.

Window motors 
Removal
2 Remove the regulator assembly as 
described in Section 14.
3 Remove the three cross-head motor 
retaining screws from one side of the motor, 
and recover the plastic spacer sleeves (see 
illustration).
4 Turn the regulator assembly around, and 
remove the five cable drum securing screws. 
Open the hinged cover and remove the wiring 
connector from its location (see illustration).

17.5c . . .  and tho vacuum connection

17.11b . . .  then slido the positioner to the 
left and remove
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screws (1) and spacer sloovos (2)

5 Pull the cable drum off the gear housing by 
hand - it may be necessary to rock it loose. 
R efitting
6 If a new motor is being fitted, removo the 
fitting cover. Pull the drive gear off the old 
motor shaft, and recover the spacer washer. 
Fit the drive gear and washer to the cable 
drum (see illustration).
7 Make sure that the motor dnvo gear com­
ponents are sufficiently lubricated (VW recom­
mend groase G 000 450 02 - available from 
your VW dealer) and free from dust and dirt.
8 Check that the cable is correctly located on 
the drum, then engage the cable drum with 
the motor. It may be necessary to turn the 
drum and motor slightly to achieve 
satisfactory engagement.
9 Refit the cable drum securing screws, and 
tighten in the sequence shown (sec 
illustration) Refit the wiring connector, and 
secure by dosing the hinged cover.

Hinged cover 
Cable drum

1 Cable dmm 3
securing screws A

2 Wiring connector
10 Turn the assembly over, and refit the 
motor retaining screws.
11 Refit the regulator assembly as described 
in Section 14.

19 Exterior mirrors and 
associated components -
removal and refitting

Removal

I

Manually-operated m irror
1 Romove the door inner trim panel as 
described in Section 12.
2 Remove the insulation from the door frame, 
then undo the retaining screws and free the 
mirror adjustment mechanism (see 
Illustration).

9 10

19.2 Exterior mirror components
1 Mirror housing 

4 2 Mirror glass 
3 Mirror baseplate 
A Spreader nut
5 Cross-head screw
6 Manual m irror 

control knob

7 Manual control 
mechanism

8 Cover
9 Clip
10 Mounting 

screw

19.4 Disconnecting the m trro '
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19.5a Mirror wiring is protected from the 
motal edge of the door frame by a foam 

insulation block

A
 Warning: Wear th ick gloves and 

eye p ro tection  when rem oving 
the m irro r glass - even It the 
glass is not broken, It may break 

during removal
6 Insert a wide plastic or wooden wedge 
between the mirror glass and mirror housing, 
and carefully prise the glass out. Take great 
care when removing the glass; do not use 
excessivo force, as the glass is easily broken.
7 Remove the glass from the mirror. Where 
applicable, disconnect the wiring connectors 
from the mirror heating element.
M irror sw itch 
(electrically-operated m irror)
8 Refer to Chapter 12. 
Electrically-operated m irror motor
9 Remove the mirror glass as descnbed above.
10 Undo the retaining screws and remove 
the motor, disconnecting its wiring connector 
as it becomes accessible.

Refitting
11 Refitting is the reverse of the relevant 
removal procedure.

20 Windscreen, tailgate and fixed 
rear window glass (3-door 
models) - general information

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 beyond the

19.5b Remove the three mounting screws 
(arrowed). . .

scope of tho home mechanic. It is difficult, 
unless 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 aro strongly advised to 
have this sort of work earned out by one of the 
many specialist windscreen fitters.

21 Sunroof -
general information

Due to the complexity of tho sunroof 
mechanism, considerable expertise is needed 
to repair, replace or adjust the sunroof 
components successfully. Removal of tho roof 
first requires the headlining to be removed, 
which is a complex and tedious operation, 
and not a task to be undertaken lightly. 
Therefore, any problems with tho sunroof 
should be referred to a VW dealer.

22 Body exterior fittings -
removal and refitting

Wheeiarch liners and body 
under-panels
1 The various plastic covers fitted to the 
underside of tho vehicle aro secured in 
position by a mixture of screws, nuts and 
rotoining clips, and romoval will be fairly 
obvious on inspection. Work methodically

19.5c . . .  and remove the mirror from the 
door

around tho panel, rem oving'its retaining 
screws and releasing its retaining clips until 
the panel is free and can be removed from the 
underside of the vehicle. Most dips used on 
the vehicle aro simply prised out of position.
2 On refitting, renew any retaining dips that 
may have boon broken on removal, and 
ensure that the panel is securely retained by 
all the relevant d ips and screws.

Body trim strips and badges
3 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 
away from the surface. Due to the high risk of 
damage to the vehicle's paintwork during this 
operation, it is recommended that this task 
should be entrusted to a VW dealer.

23 Seats - ^
removal and refitting

Removal 
Front seat
1 Slide the scat forwards and undip the trim 
cover from the seat inner guide rail. Remove 
the cover rearwards. Repeat the operation on 
the outer seat rail (see illustrations).
2 Slido tho seat backwards and remove the 
rearward travel limiter Allen bolt and nut from 
the front of the seat centre guide rail (see 
illustration).

23.1a Undip the trim  cover from the front 23.1b . . .  and the cover or end plug from 23.2 Removing the roarward travel limiter 
seat inner ra il. . .  the outer rail nut and bolt
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3.3 Noise insulation tray fastener locations 3.4 Slackening the sump drain plug 3.8 Loosening the oil filter using a chain-
farrowed) type removal tool

make sure that the vehicle remains level, or if it 
is at an angle, that the drain plug is at the 
lowest point. Where applicable, release the 
fasteners and remove the noise insulation tray 
from under the engine {see Illustration).
4 Using a socket and handle or a ring 
spanner, slacken the drain plug (at the rear of 
the sump) about half a tum (see illustration). 
Position the draining container under the drain 
plug, then remove the plug completely (seo 
Haynes Hint). Recover the sealing ring from 
the drain plug.
5 Allow some time for the old oil to drain, 
noting that it may be necessary to reposition 
the container as the oil flow slows to a trickle.
6 After all the oil has drained, wipe off the 
drain plug with a clean rag, and fit a new 
sealing washer. Clean the area around the

drain plug opening, and refit the plug. Tighten 
the plug to the specified torque setting.
7 Move the container into position under the 
oil filter, which is located on tho front of the 
cylinder block.
8 Using an oil fitter removal tool if necessary, 
slacken the filter initially, then unscrew it by 
hand the rest of the way (see illustration). 
Empty the oil in the filter into the container.
9 Use a clean rag to remove all oil. dirt and 
sludgo from the filter sealing area on the 
ongino. Check the old filter to make sure that 
tho rubber sealing ring has not stuck to the 
engine. If it has. carefully remove it.
10 Apply a light coating of clean engine oil to 
the sealing ring on the new filter, then screw it 
into position on the engine. Tighten the filter 
firmly by hand only - do not use any tools.
11 Remove the old oil and all tools from 
under the car. then lower tho car to tho 
ground (if applicable).
12 Remove the dipstick, then unscrew the oil 
finer cap from the cylinder head cover. Fill the 
engine, using the correct grade and type of oil 
(see Lubricants and fluids). An oil can spout or 
funnel may help to reduce spillage. Pour in half 
the specified quantity of oil first, then wait a 
few minutes for the oil to fall to the sump (see 
illustrations). Continue adding oil a small 
quantity at a time until the level is up to the 
bottom of tho hatched area on the dipstick. 
Adding around 0.5 litres of oil will bring tho 
level into the hatched area on the dipstick. 
Add a little more oil until the level is up to the 
top of the hatched area on the dipstick, then 
refit the dipstick and the filler cap.
13 Start the engine and run it for a few 
minutes; check for leaks around the oil filter

seal and the sump drain plug. Note that there 
may be a few seconds delay before the oil 
pressure warning light goes out when the 
engino is started, as the oil circulates through 
the engine oil gallories and tho new oil filter 
before the pressure builds up.
14 Switch off the engine, and wait a few 
minutes for the oil to settle in the sump once 
more. With the new oil circulated and the filter 
completely full, recheck the level on the 
dipstick, and add more oil as necessary. Refit 
the noise insulation tray to tho underside of 
the engine, where applicable.
15 Dispose of the used engine oil safely, with 
reference to General repair procedures in the 
Reference section of this manual.

4 Front brake pad check

1 Firmly apply the handbrake, loosen the 
front roadwheel bolts, then jack up the front of 
the car and support it securely on axle stands. 
Remove the front roadwheels.
2 For a comprehensive check, the brake pads 
should be removed and cleaned. The 
oporation of tho caliper can then also be 
checked, and tho condition of the brake disc 
itself can be fully examined on both sides. 
Refer to Chapter 9 (see Haynes Hint).
3 If any pad’s friction material is worn to the 
specified thickness or less, a ll four pads must 
be renewed as a set.

For a quick chock, the thickness o f the 
fric tio n  m ateria l on each brake pad can 
be m easured th rough the apertu re  in 
the ca liper body

HAYNES

Keep the d ra in  p lug  pressed In to  the 
sump w hile unscrew ing it  by hand last 
couple o f turns. As the  p lug  releases, 
move it  away sharply so the stream  o f
o il issuing from  the sump runs in to  the 
container, no t up your sleevo!

3.12a Remove the oil filler cap . . . 3.12b . . .  then fill the engine using the 
correct grade and quantity of oil
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3 Slide the seat fully backwards, disengaging 
it from the outer guide rails and remove it from 
the vehicle. Recover the plastic guide pieces 
from each of the seat guides, and renew them 
if they show signs of damage or deterioration. 
Rear seat assembly
4 Lift up the rear seat cushion(s), then press 
together the spring legs and release from the 
hinges. Remove tho seat cushions) from the 
vehicle.
5 Fold down the rear seat backrest(s).
6 On models with a split folding rear seat, 
carefully prise out the double-ended retaining 
clip out from the top of the centre hinge pivot.
7 Using a small flat-trfadod screwdriver, 
depress the locking hook at the side of the 
backrest, then move the backrest upwards to 
release its pivot pin. Disengage the backrest 
from the centre hinge, or from the other locking 
hook (as applicable), and remove it from tho 
vohido. On models with a split folding rear seat, 
remove the opposite seat back in the same way.

Refitting
Front seats
8 Before refitting, examine the seat guide 
pieces for signs of wear or damage, and 
renew if necessary. Refitting is a reverse of 
the removal procedure, ensuring that the seat 
adjustment lever engages correctly with tho 
centre guide locking plunger as the seat is 
refitted.
Rear seat assembly
9 Refitting is the reverse of removal, making 
suro the seat backs and cushions are clipped 
securely in position.

24 Front seat belt tensioning 
mechanism -
general information

Most models covered in this manual are 
fitted with a front seat belt tensioner system. 
The system is designed to instantaneously 
take up any slack in the seat belt in tho case 
of a sudden frontal impact, therefore reducing 
the possibility of injury to the front seat 
occupants. Each front seat is fitted with its 
system, the tensioner being situated behind 
the stll trim panel.

25.1 Unclip the cover from the seat belt 
upper mounting . . .

The seat belt tensioner is triggered by a 
frontal impact abovo a pro-determined force. 
Losser impacts, including impacts from 
behind, will not trigger the system.

When the system is triggered, the explosive 
gas in tho tensioner mechanism retracts and 
locks the seat belt through a cable which acts 
on the inertia reel. This prevents the seat belt 
moving and keeps the occupant firmly in 
position in tho seat. Once tho tensioner has 
been triggered, the seat belt will be 
permanently locked and the assembly must 
be renewed. If any abnormal rattling noises 
are heard when pulling out or retracting the 
belt, this also indicates that the tensioner has 
been triggered.

There is a risk of injury if the system is 
triggered inadvertently when working on the 
vehicle, and it is therefore strongly 
recommended that any work involving tho 
seat belt tensioner system is entrusted to a 
VW dealer. Note the following warnings before 
contemplating any work on the front seat 
belts.

A
 Warning: Do not expose the 

tensioner mechanism to tempera­
tures in excess o f 100*C (212*F).
I f  tho tensioner mechanism is 

dropped, it  m ust be renowed, even it  has 
suffered no apparent damage.

Do no t allow  any solvents to come into 
contact w ith the tensioner mechanism.

Do no t a ttem pt to open the tensioner 
mechanism as it  contains oxplosive gas.

Tensioners m ust bo discharged before 
they are disposed of, but th is task should 
bo entrusted to a VW dealer.

25 Seat belt components -
removal and refitting

A
 W arning: On m odels oquipp+z 

w ith seat belt tensioners r e 't ' ~  
Section 24 before proceeds-? 
under no circum stances sho^c 

you a ttem pt to  soparate the te n s ;o -*r 
assembly from  tho inertia reel.

Removal
Front seat belt - three-door models
1 Pull the cover off the seat belt up©» 
mounting, for access to the mounting co t 
beneath (see illustration).
2 Unscrew and remove the upper m oui-iig  
bolt, recovering any washers or spacers, are 
noting the correct fitted order o ' 
components (see illustrations).
3 Pull off the rubber door weatherstrip m 
area around the B-pillar trim panels. Ca'e'j** 
prise off the B-pillar upper trim par*, 
releasing it from its clips on tho door side ‘n t
4 Remove the screw at the bottom c ‘ ‘ e 
door aperturo socuring tho side trim par& *  
the door sill trim panel. Loosen the sill trio  
panel In the area where it joins the side tnrr 
panel.
5 Fold the rear seat backrest forwards.
6 Unscrew the seat backrest locating :  •  
from tho side trim panel.
7 Unscrew the two oval-shaped buttons 
the rear of tho side trim panel.
8 Working around the edges of the side tm  
panel, release tho panel from its retaining =s 
and remove it from the car.
9 Remove two cross-head screws s ' S  
detach the seat belt guide clip from the 3- 
pillar.
10 Loosen and remove the seat be!: '«•« 
mounting bolt, and remove the belt reel Mer­
its location. Note: Removing the 'H t 
mounting bolt disables tho scat belt lensKf^r 
mechanism • do not re fit the bolt while r< t 
seat belt is removed from the car. as w  
enables the system once more.
11 The seat belt side/sliding anchor and r *  
seat belt stalk can be simply unbolted a~c 
removed with the seat belt - fold back tr» 
carpet for access to the bolts, as requree 
Note the correct fitted order and position of -  
bolts and washers, for refitting.
Front seat belt - five-door models
12 Remove the seat belt upper mounting D o t 
and B-pillar upper trim panel as described e 
paragraphs 1 to 3. With the trim pa--* 
removed, the seat belt height adjuster car be 
unbolted and removed, if required (se* 
illustrations).
13 Loosen the door siU trim panels in the a rti 
around the base of the B-pillar. Prise off P» 
B-pillar lower trim panel, releasing it from s  
retaining clips, and pulling it forward off the 
mounting pin at the base of the panel (see 
illustrations).

25.2a . . .  loosen the mounting b o lt. . . 25.2b . . .  and remove it from the car, 
noting the fitted order of all components
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25.12a Pulling off the weatherstrip from 
the door aperture

5.12d If required, the seat belt height 
adjuster can be unbolted and removed

Removo the seat belt guide clip, Inertia 
side anchor and seat belt stalk as 

;nbed in paragraphs 9 to 11 (see 
ations).

25.13a Carefully prise away the B-pillar 
lower trim panel. . .

25.14a Loosening tho scat bolt side 
anchor b o lt. . .

Rear seat be lt - th ree -doo r m odels
15 Remove the rear parcol shdf, and fold the 
rear seat cushions and backrest forwards.
16 Remove the side trim panel as described 
in paragraphs 6 to 8.
17 Remove the two Torx screws from the 
parcol shelf side support, then unhook the 
panel from the two retaining lugs on the C- 
pillar and remove it from the car.
18 Unscrew the two nuts from the base of 
the C-pillar trim panel, then prise off the C- 
pillar trim panel and remove it from the car.
19 Depending on model and the amount of 
access required, it may be necessary to 
partially remove and fold back the carpeted 
trim panel from the rear wheel housing.
20 Pull the cover off the seat belt upper 
mounting, for access to the mounting bolt 
beneath (see illustration).
21 Unscrew and remove the upper mounting

bolt, recovering any washers or spacers, and 
noting the correct fitted order of all 
components.
22 Loosen and remove the Inertia reel 
mounting bolt (see illustration), and lower the 
reel out ot position.
23 The seat belt side anchorages and seat 
belt stalks can be simply unbolted and 
removed with the seat belt. Note the correct 
fitted order and position of all bolts and 
washers, for refitting.
Rear seat be lt - five -d o o r m odels
24 Remove the rear pared shelf, and fold the 
roar seat cushions and backrest forwards.
25 Unscrew the seat backrest locating pin 
from the rear door aperture trim panel, and 
unscrew the two oval-shaped buttons.
26 Working along the panel, release the door 
aperture trim panel from its retaining clips and 
remove it from the car.

25.12b Prise off the B-pillar upper trim 
panel. . .

25.12c . . .  and remove it from tho car

25.13b . . .  to  release tho retaining clips (A) 
and the mounting pin (B)

25.14b . . .  and the inertia reel mounting 
bolt

25.20 Cover removed from rear seat belt 
upper mounting

25.22 Rear seat belt inertia reel mounting 
bolt (arrowed)
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26.8a Remove the cross-head screw se 
either end . . .

also retains the glovebox lid catch -r 
this as the screw is removed. Remove 
screw each side behind the glovebo* M  
hinge, and withdraw the glovebox fro~ ta * 
facia (see illustrations).
11 The passenger's side shelf will 
come out with the glovebox, or ca~ 
removed by unscrewing the two re :a *"<  
screws at tho top. and pulling tho shelf o_* S' 
its location.
12 Refitting is a reversal of removal. 

Carpets
13 The passenger compartment floor csrzM 
is in one pieco and is secured at its edges r» 
screws or clips, usually the same fa s te 'tn  
used to secure the various adjoining t-«* 
panels.
14 Carpet removal and refitting Is reasorar% 
straightforward but very time-consa’^ n j  
because alt adjoining trim panels mus: :*  
removed first, as must components s lc *  b  
the seats, the centre console and sea: 
lower anchorages.

Headlining
15 The headlining is clipped to the roof r c  
can be withdrawn only once all fittings sjC* 
as the grab handles, sun visors, sunroc' 11 
fitted), windscreen and rear quarter window* 
and related trim panels have been rerrc.-r-: 
and the door, tailgate and sunroof aperr.re 
sealing strips have been prised clear.
16 Note that headlining removal requ -m  
considerable skill and experience if it is to 5* 
carried out without damage, and is there*:** 
best entrusted to an expert.

26.10b . . .  and withdraw the passongw s 
sldo glovebox from the facia

26.6 Press the glovebox stop legs 
inw ards. . .

27 The remainder of the removal procedure 
is as described for three-door models, in 
paragraphs 17 to 23.

Refitting
28 Refitting is a reversal of the removal 
procedure, ensuring that all the seat belt 
mounting bolts are securely tightened. Also 
ensure that all disturbed trim panels are 
correctly located and securely retained by all 
the relevant retaining clips. When refitting the 
upper trim panels, the height adjustment lover 
must engage correctly with the seat belt 
upper mounting boll.

26 Interior trim -
removal and refitting

S

Interior trim panels
Note: Specific details for most interior panels 
are contained within Section 27.
1 The interior trim panels are secured using 
either screws or various types of trim 
fasteners, usually studs or clips.
2 Check that there are no other panels 
overlapping the one to be removed: usually 
there is a sequence that has to be followed, 
and this will only become obvious on close 
inspection.
3 Remove all obvious fasteners, such as 
screws. If the panel will not come free, it is held 
by hidden clips or fasteners. These are usually 
situated around the edge of the panel, and can 
be prised up to release them; note, however

26.8b . . .  and remove the driver's side 
footwell cover

26.7 . . .  and withdraw the glovebox (seen 
with steering wheel removed)

that they can break quite easily so 
replacements should be available. The best way 
of releasing such clips without the correct type 
of tool, is to use a large flat-biaded screwdriver. 
Note in many cases that the adjacent sealing 
strip must be prised back to release a panel.
4 When removing a panel, never use excessive 
force or the panel may be damaged; always 
check carefully that all fasteners or other 
relevant components have been removed or 
released beforo attempting to withdraw a panel.
5 Refitting Is the reverse of the removal 
procedure; secure the fasteners by pressing 
them firmly into place and ensure that all 
disturbed components are correctly secured 
to prevent rattles.

Driver’s side glovebox
6 Open the glovebox. and press the stop leg 
at either side inwards so that the glovebox 
can be lowered right down (see illustration).
7 Pull the glovebox out at the bottom to 
release rt from its lower hinge, and manoeuvre 
the glovebox out of the facia (see illustration).
8 The driver's side footwell cover can now be 
removed if required; this is secured by two 
cross-head screws (see illustrations).
9 Refitting is a reversal of removal.

Passenger’s side glovebox
Note: Models with a passenger airbag do not 
have a glovebox on the passenger’s side. To 
remove a passenger's side airbag, refer to 
Chapter 12.
10 Open the glovebox lid. and remove four 
screws inside the glove compartment (three at 
the top. one at the back). One of the screws

26.10a Remove the screw behind each 
h inge. . .
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27.1a Unclip the gear lever ga ite r. . .

tho gear lover. Unclip tho top cover from tho 
centre console, and remove over the gear 
lever, feeding tho gear lever gaiter through the 
cover (see illustrations).
2 On automatic transmission models, undo 
tho screw under the detent button on the lever 
handle, and lift the handle from the lever. 
Detach and lift tho selector cover up from the 
centre console.
3 Remove the two plastic nuts at the rear of 
the console, and the cross-head screw at the 
very front (soe illustrations).
4 Lift the console upwards, reteasing it from 
the studs at tho rear (see illustration). 
Recover the plastic spacers from the studs 
once the console is removed.

27.1b . . .  thon unclip the console top 
cover, and lift it over the gear lever

28 Facia panel assembly -
removal and refitting %

Label each w iring connector 
as it  is disconnected from  its  
com ponent. The labels w ill 
prove usefu l on re fittin g , 

when rou ting  the w iring  and feeding 
the w iring through the facia apertures.

HAYNES

ECB

Removal
1 Disconnect the battery negative terminal. 
Note: If the vehicle has a security-coded 
radio, check that you have a copy o f the code 
number before disconnecting the battery. 
Refer to your VW dealer if in doubt.
2 Remove the centre console (Section 27).
3 Remove tho steering column (Chapter 10).
4 Remove the instrument panel assembly and 
radio/cassette unit as described in Chapter 12. 
Also remove the front (upper) treble loud­
speakers from the facia, where fitted.
5 On modete equipped with a passenger’s side 
airbag, remove the airbag unit (Chapter 12).
6 On models not equipped with a 
passenger's side airbag, remove the glovobox 
as described in Section 26.
7 If not already done, remove the driver's side 
glovobox and tho footwell cover, as described 
in Section 26.
8 Working around the fuse/relay panel, 
disconnect the aerial plug (which may have a 
foam insulating cover), then unscrew the nut 
and detach the earth strap (see illustrations).

27.4 Removing the centre console 28.8a Disconnect the aerial lead . . . 28.8b . . .  then unscrew the retaining nut 
(arrowed) and detach the earth strap
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28.9a Release the retaining clips at each 
s ide . . .

9 Release the cl>ps at either side of the (use 
panel, and pull it from its location for access 
to the wiring plugs at the rear (see 
illustrations).
10 Disconnect all the wiring plugs from tho 
rear of the fuse/relay panel, labelling them for 
refitting (see illustration). We found that, in 
practice, the plugs aro so designed that they 
will only fit in one place, but labelling definitely 
makes reconnecting tho plugs much less 
time-consuming.
11 Open both front doors, and disconnect 
tho wiring harness connector each side by 
unscrewing it - a suitable C-spanner may be 
required. Detach the wiring plug from the door 
pillar by twisting and releasing its bayonet 
connecting ring on the door side of the pillar 
(see illustrations).
12 Unscrew the nut, and disconnect the

28.12 Remove the nut (arrowed) and 28.13a Lever out the plastic end cap . . .  28.13b . . .  then remove the bolt at each
disconnect tho earth wire at the end of the facia

passenger's side of the facia

28.9b . . .  then lower tho fuse/relay panel

earth wire from the lower passenger's side of 
tho facia (see illustration).
13 Lever off the plastic cap from each end of 
the facia panel, and remove the bolt beneath 
(see illustrations).
14 Refer to Chapter 3. Section 9 and remove 
the heater control panel. Pull out the shelf or 
switch panel (depending on model) below the 
heater controls. Where applicable, disconnect 
the wiring from the switches (see Illustration).
15 Remove the cross-head screws and the 
nut. and remove the facia central support 
from below the heater control panel. Also 
remove the two scrows on the underside of 
the facia, which secure another support 
bracket (see illustration).
16 Reach in through the instrument panel 
aperturo. and disconnect the facia vent plastic 
duct. Pull the duct to one side, for access to

28.10 Disconnect the wiring ; 
the rear of tho panel, noting >

the two facia mounting nuts b tr^ C . < 
assistant support the faci3, then . 
remove the nuts (see illustrations;
17 Similarly, reach in K v-s .^  
passenger's glovebox 
disconnect the lacia vent plastc < 
duct out of the way (or remove « < 
for acccss to the two facia 
behind. Have an assistant supoort 1 
then removo the nuts (soe illustrations;
18 Carefully ease the facia assembly a»»*l 
from the bulkhead. As it is withdrawn. reieaa 
the wiring harness from its retaining dips t  
the rear of the facia, whilst noting its co<~*cr 
routing (see Haynes Hint at the start of 
Section). Remove the facia assembly from 
vehide. Recover the sealing grommets wf'.c' 
are fitted to the facia mounting studs: rer>e» 
them if they are worn or damaged.
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28.14 Disconnecting the wiring plugs from the switches below 
the heater controls

Refitting
19 Refilling is a reversal of the removal 
procedure, noting the following points:

a) Fit tho sealing grommets to the facia 
studs and manoeuvre the fade into

position. Using the labels stuck on during 
removal, ensure that the wiring is 
correctly routed and securely retoinod by 
its facia clips,

b) Clip the facia back into position, making 
sure all the wiring connectors are fed

through their respective apertures, then 
refit all the facia fasteners, and tighten 
them securely,

c) On completion, reconnect the battery and 
check that all tho electrical components 
and switches function correctly.

28.15 Facia central support cross-head screws (A), nut (B) and 
additional support screws (C)

28.16a Removing the driver's side facta 
vent plastic d u c t. . .

28.16b . . .  for access to the mounting nuts 
(arrowed)

28.17a Removing the vent duct through the glovebox aperture. 28.17b . . .  for access to the passenger’s side facia mounting nuts 
(arrowed)
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29.2a Release the grille upper retaining 
lu g s . . .

■ j  a

29.2d . . .  and remove the grille from the 
front of the car

29.2b . . .  and tho lower retaining lug .

29 Radiator grille and 
headlight surround - 
removal and refitting 

Removal
1 Open the bonnet.
2 Using a suitable screwdriver, carefully 
reloase tho radiator grille upper and lower 
retaining lugs (four at the top. one at the 
bottom), then lift tho grille to release the

29.2c . . .  then lift tho grille pegs out of the 
holes (arrowed). . .

support pegs and removo it forwards from the 
vehicle (see illustrations).
3 Refer to Chapter 12 and remove the fron: 
direction indicators, for access to the 
headlight/grille trim retaining screws.
4 Loosen and remove the retaining screws, 
release the two central clips, and carefully 
withdraw the headlight/grille trim from the 
front of the car (see illustrations).

Refitting
5 Refitting is a reversal of removal.

—

29.4a Remove the retaining screws . 29.4b . . .  and release the central c lip s . . .  29.4c . . .  to  remove the headlight/grille
trim  from the car



Chapter 12
Body electrical system
Contents
Airbag system - general information and precautions.......................20
Airbag system components - removal and refitting ......................... 21
Anti-theft immobiliser system - general inform ation.........................22
Battery - removal and refitting .....................................See Chapter 5A
Battery check and maintenance .............................See Weekly checks
Central locking system .................................................See Chapter 11
Cigar lighter - removal and refitting......................................................12
Dim-dip lighting system (early UK models only) - general

information.......................................................................................24
Electric w indow s........................................................... See Chapter 11
Electrical fault-finding - general information......................................  2
Exterior light bulbs - renewal............................................................... 7
Fuses and relays - general information..............................................  3
General information and precautions ................................................. 1
Headlights - removal, refitting and beam adjustment........................ 9

Degrees of difficulty

Heated front seat components - removal and re fitting .......................23
Horn - removal and refitting.................................................................. 16
Ignition switch/steering column lock - removal and refitting.............  4
Instrument panel - removal and re fitting ............................................. 10
Instruments - removal and re fitting ...................................................... 11
Interior light bulbs - renewal ...............................................................  8
Radio aerial (roof-mounted) - removal and refitting.............................18
Radio/cassette unit - removal and re fitting ......................................... 17
Speakers - removal and re fitting..........................................................19
Steering column combination switch - removal and refitting ...........  5
Switches - removal and refitting ........................................................  6
Tailgate wiper motor - removal and re fitting ....................................... 15
Washer system - general......................................................................14
Windscreen wiper components - removal and refitting.......................13

Fairly easy, suitable Fairty dtffkxft, Difficult, suitable for Very difficult.
for beginner with suitable for competent experienced DfY suitable for expert DIY
some experience OY mechanic mechanic or professional

Easy, surtabte for 
novic© with littte 
experience ^

Specifications
System type .......................................................................................  12-volt, negative earth

Bulbs Wattage
Headlights.................................................................................................  60/55 (H4 type)
Sidelights .................................................................................................  4
Indicators .................................................................................................  21
Foglight (front)...........................................................................................  55 (H3 type)
Foglight (rear)...........................................................................................  21
Brake lig h t.................................................................................................  21
High-level brake light ............................................................................... 5
Tail light ...................................................................................................  5
Reversing light .........................................................................................  21
Number plate light ...................................................................................  5

Wiper blades
F ro n t.........................................................................................................  Champion X48
Rear .......................................................................................................... Champion X29

Torque wrench settings Nm Ibf ft
7 5
15 11
7 5
5 4
20 15
20 15
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1 General information and 
precautions

A
 W arning: Before carrying  out 

any w ork on the e le c trica l 
system , read through the 
precautions given in Safety firs t! 

a t tho beginning o f th is m anual, and in  
Chapter SA.

The electrical system is of 12-volt negative 
earth type. Power for the lights and all 
electrical accessories is supplied by a 
lead/actd 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. Note: If 
the vehicle has a secunty-coded radio, check 
that you have a copy o f the code number 
before disconnecting the battery. Refer to 
your VW dealer if in doubt.

2 Electrical fault-finding -
general information

Note: Refer to the precautions given in Safety 
first! and in Chapter SA before starting work. 
The following tests relate to testing o f the 
main electrical circuits, and should not be 
used to test delicate electronic circuits (such 
as 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 complete understanding of the 
components included in the particular circuit 
concerned. The possible sources of a fault can 
be narrowed down by noting if 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 tost 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 
•wiggle' 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 aro 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 caused by a 'short' 
somewhere in the circuit, which allows the 
current flowing in the circuit to escape along 
an alternative route, usually to earth. Short- 
circuit faults aro 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. A 
short circuit fault will normally cause the 
relevant circuit fuse to blow.

Finding an open-circuit
9 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 circuits are live only when the ignition 
switch is moved to a particular position.
12 If 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 conncctor 
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 r :  
voltage is present, the problem must I*  
between that point and the previous test po*— 
with voltage. Most problems can be traced
a broken, corroded or loose connection.

Finding a short-circuit
15 To check for a short-circuit, firs: 
disconnect the load(s) from the circuit (loacs 
are the components which draw current fro~ 
a circuit, such as bulbs, motors, heatir; 
elements, etc).
16 Remove the relevant fuse from the circu • 
and connect a circuit tester or voltmeter to the 
fuse connections.
17 Switch on the circuit, bearing in mind tha: 
some circuits are live only when the ignitic" 
switch is moved to a particular position.
18 If voltage is present (Indicated either 
the tester bulb lighting or a voltmeter readirv; 
as applicable), this means that there is s 
short-circuit.
19 If no voltage is present, but the fuse st 
blows with the load(s) connected, ths 
indicates an interna) fault in the load(s).

Finding an earth fault
20 The battery negative terminal is connect*: 
to earth- the metal of the engine/transmissior 
and the car body - and most systems are wirec 
so that they only receive a positive feed, the 
current returning through tho metal of the car 
body. This means that the component 
mounting and the body form part of that circus 
Loose or corroded mountings can thereto-* 
cause a range of electrical faults, ranging fray- 
total failure of a circuit, to a puzzling partis 
fault. In particular, Hghts may shine dim?) 
(especially when another circuit sharing the 
same earth point is in operation), motors (eg 
wiper motors or the radiator cooling fan motor-, 
may run slowly, and the operation of one circu* 
may have an apparently unrelated effect c r 
another. Note that on many vehicles, ear- 
straps are used between certain components 
such as the engine/transmission and the bod., 
usually where there is no metal-to-meta 
contact between components due to flexib-e 
rubber mountings, etc.
21 To check whether a component $ 
property earthed, disconnect the battery anc 
connect one lead of an ohmmeter to a knowr 
good earth point. Connect the other lead :: 
the wire or earth connection being tested. The 
resistance reading should be zero: if not. 
check the connection as follows.
22 If an earth connection is thought to be 
faulty, dismantle the connection and clear 
back to bare metal both the bodyshell and the 
wire terminal or the component eartf 
connection mating surface. Be careful to 
remove all traces of dirt and corrosion, ther 
use a knife to trim away any paint, so that a 
clean metal-to-metal joint is made. Or. 
reassembly, tighten the joint fasteners 
securely; if a wire terminal is being refitted, 
use serrated washers between the terminal 
and the bodyshell to ensure a clean and
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3.6a Rear view of driver's side glovebox, 
showing fuse tablo and fuso removal tool 

(arrowed)

secure connection. When the connection is 
remade, prevent the onset of corrosion in the 
future by applying a coat ot petroleum jolly or 
silicone-based grease or by spraying on (at 
regular intervals) a proprietary ignition sealer 
or a water-dispersant lubricant.

3 Fuses and relays -
general information

Main fuses
Up to  1998 model year
1 The fuses are located in a row below the 
relays, on a single panel in the lower facia on 
the driver's side.
1998 model year onwards
2 Some of the fuses are located on a panel 
fixed to the top of the battery in the engine 
compartment. The rest of the fuses are 
located in the lower facia on the driver's side. 
All models
3 Access to the passenger compartment fuses 
is gained by removing tho driver's side glove­
box, as descnbed in Chapter 11, Section 26.
4 The fuses attached to the top of the battery 
on later models can be accessed by pressing 
together the fuse cover locking lugs, and 
taking off the cover.
5 All the fuses are numbered, and the circuits 
which they protect are listed in the wiring 
diagrams at the end of this Chapter.

3.12 Relays can be pulled from their 
sockets

3.6b Removing a fuse from the passenger 
compartment fusebox, using the removal 

tool

6 To remove a fuse, first switch off the circuit 
concerned (or tho ignition), then pull the fuse 
out of its terminals. A fuso removal tool is 
attached to the rear of the glovebox (see 
illustrations). Tho wire within the fuse should 
be visible: if the fuse is blown, it wiN be broken 
or melted.
7 Always renew a fuse with one of an 
identical rating; never uso a fuse with a 
different rating from the original or substitute 
anything else. Never ronow a fuse more than 
once without tracing the source of the trouble. 
The fuse rating is stamped on top of the fuse; 
note that the fuses are also colour-coded for 
easy recognition. A list of fuses, and the 
circuits they protect, appears on the back of 
the glovebox and in the Specifications at the 
start of this Chapter.
8 If a new fuse blows immediately, find the 
cause before renewing it again; a short to 
earth as a result of faulty Insulation is most 
likely. Where a fuso protects more than one 
circuit, try to isolate the defect by switching 
on each circuit in turn (if possible) until the 
fuse blows again. Always carry a supply of 
spare fuses of each relevant rating on the 
vehicle, a spare of each rating should be 
clipped into the base of the fusebox.

Fusible links
9 If any of the fusible links blows, this 
indicates a serious wiring fault. Repairing or 
replacing a fusible link should not be 
attempted without consulting a VW dealer or 
automotive electrical specialist • all circuits 
protected by a fusible link carry a high current, 
and a fire could result from improper repair.

Relays
10 The rolays are of sealed construction, and 
cannot be repaired if faulty. The relays are of 
the plug-in type, and may be removed by 
pulling directly from their terminals. On some 
of the relays located behind the facia, it is 
necessary to prise the two plastic clips 
outwards before removing the relay.
11 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, tho fault lies with

3.6c Removing a fuse from the engine 
compartment fusebox, on top of the 

battery

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 aro 
identical in appearance and in operation, 
others look similar but perform different 
functions.
12 To renew a rolay. first ensure that the 
ignition switch is off. The relay can then 
simply be pulled out from the socket (see 
illustration) and the new relay pressed in.

Fuse/relay panel
Up to 1998 model year
13 The fuse/relay panel can be removed by 
pressing the retaining clip each side so that 
tho engagement pins can be pulled from tho 
rocoss in the support. Tho clips can then be 
swung forward and pulled fro© from the relay 
panol pins. Withdraw the fuse/relay unit by 
prising out the support arms to release the 
panel pins from the holes in the support arms, 
and pull the unit free (see illustration).
14 To detach the multi-pin plug from the rear 
of the fuse/relay panel, grip and pull the 
retainer sltde out about 5 mm. Press the multi- 
pin plug securing lug to release tho relay 
panel socket (see illustration).
15 When refitting the plugs, ensure that they 
are fitted as far in as possible, and that the 
securing lugs engage. Fit tho lock slide

up to 1998 model year
1 Securing clips 3 Plato pins
2 Retainer 4 Support arms
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5.2 Resetting the service interval display

A Service selector button (also trip meter 
selector button)

B Service reset button (also digital dock 
adjustment button)

C Service interval display

5 Resetting service interval 
display

Up to 1998 model year
1 Before resetting tho service interval display, 
make sure that the mileometer is displaying 
the total mileage, and is not in trip mode. 
Briefly pressing the button to the left of tho 
speedometer will switch the display between 
total and trip. Note: If the button is pressed 
and held for longer than one second while in 
trip mode, the trip meter w ill be zeroed.
2 Switch on tho Ignition (do not start the 
engine). Press and hoW the button to the left 
of the speedometer (see illustration).

3 Switch off the ignition, then release the 
button. The display should read OEL.
4 Now press the digital clock lower button on 
the right-hand side of the instrument panel 
until five dashes appear on tho display. The 
OEL service is now reset.
5 By pressing the left-hand button again, the 
next service interval can be displayed, and 
then reset by pressing the right-hand button.
6 Reset as many services as necessary, until 
switching on the ignition only shows IN 00 (no 
service required) on tho display.

1998 model year onwards
7 The service interval display cannot be reset 
without special VW fault code reading 
equipment - refer to your VW dealer.

Every 12 months
Lights and horn 
operation check 1

1 With the ignition switched on whore 
necessary, check the operation of all exterior 
lights.
2 Check the brake lights with the help of an 
assistant, or by reversing up close to a 
reflective door. Make sure that all the rear 
lights aro capable of operating independently, 
without affecting any of the other lights - for 
example, switch on as many rear lights as 
possible, then try the brake lights. If any 
unusual results aro found, this is usually due 
to an earth fault or other poor connection at 
that rear light unit.
3 Again with the help of an assistant or using 
a reflective surface, check as far as possiblo 
that the headlights work on both main and 
dipped beam.
4 Replace any defective bulbs with reference 
to Chapter 12.

HAYNES P articu la rly  on o lder 
s vehicles, bulbs can stop 

H l l U T  w orking as a re su lt o f
------------- corrosion bu ild -up  on the
bu lb  o r Its  ho lder - fittin g  a new  bu lb  
m ay n o t cure the problem  in  th is 
instance. When rep lacing  any bulb, i f  
you fin d  any green o r w h ite -co loured  
pow dery doposits, those should be 
cleaned o ff using emery cloth.

5 Chock the operation of all interior lights, 
including the glovebox and luggage area 
illumination lights. Switch on the ignition, and 
check that all relevant warning lights come on 
as expected - the vehicle handbook should 
givo details of these. Now start the engine, 
and check that the appropriate lights go out.

When you are next driving at night, check that 
all the instrument panol and facia lighting 
works correctly. If any problems are found, 
refer to Chapter 12.
6 Finally, choose an appropriate time of day 
to test the operation of tho horn.

7 Airbag unit check

Where fitted, inspect the airbag(s) exterior 
condition checking for signs of damage or 
deterioration. If an airbag shows signs of 
obvious damage, it must be renewed (seo 
Chapter 12).

8 Washer system(s) check

Check that each of tho washer jet nozzles is 
clear, and that each nozzle provides a strong 
jet of washer fluid. The tailgate and headlight 
jets (where applicable) should be aimed to 
spray at a point slightly above the centre of 
the screen/headlight.

The windscreen washer nozzles have two 
jets; aim one of the jets slightly above the 
centre of the screen and the other just below, 
to ensure complete coverago of the screen. If 
nccossary, adjust the jets using a pin.

Later models may be fitted with additional 
preset washer jets which only have a limited 
amount of adjustment. Height adjustment on 
these later jets is effected by turning an 
eccentric on the spray jet.

9 Hinge and lock lubrication

Lubricate the hinges of tho bonnet, doors 
and tailgate with light general-purpose oil. 
Similarly, lubricate all latches, locks and lock 
strikers, and the door check straps with 
general-purpose oil or grease. At the same 
time, check (he security and operation of all 
the locks, adjusting them if necessary (see 
Chapter 11).

Lightly lubricate the bonnet release 
mechanism and cable with suitable grease.

Oo not attempt to lubricate the steering 
lock.

10 Engine management system ^
fault code check

1 This check is part of the manufacturer's 
maintenance schedule. and involves 
interrogating' the engine management control 

unit (and those for the automatic transmission 
and/or ABS, as applicable) using special 
dedicated test equipment. Such testing will 
allow tho 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 It is possible for quite serious faults to occur 
in the engine management system without tho 
owner being aware of it. Certain engine 
management system faults will cause the 
system to enter an emergency back-up mode, 
which is often so sophisticated that engine 
performance is not apparently much affected. 
If a problem has caused the system to enter its 
back-up mode, this will usually be most 
apparent when starting and running from cold.
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Multi-plug installation to fuse/relay 
panel

ockirtg slide 2 Lock pins
tnow indicatos 3 Retaining lug
Kking direction) 4 Lock pin recess
t its stop (all of tho plugs must be fully 
jd to enable the slide to fully enter and 
position).
model year onw ards
e passenger compartment fuse panel 
lay panel are separate on later models. 
>anel being secured by two screws, 
he screws are removed, disconnect the 
plugs from the rear of the panel, 

ig the plugs as necessary for refitting, 
moval of the engine compartment 
x on top of the battery is descnbed in 
ar 5A. as part of the battery removal 
lure.
ten refitting, ensure that all wiring 
;tions are securely made.

gnition switch/steering 
:olumn lock - Sk
emoval and refitting ^

oval
:onnect the battery negative lead (refer 
tion t).
>ove the steering wheel as descnbed in 
b t 10.
love the steering column combination 
as descnbed in Section 5. 

models with an immobiliser reader coil

which can be detached from the ignition 
switch, remove the coil from the stoering lock 
housing (see Chapter 10. Section 14).
5 On models where the immobiliser reader 
coil is integral with the Ignition lock, remove 
the driver's side glovebox as described in 
Chapter 11, Section 26. Working under the 
steering column, disconnect the immobiliser 
wiring connector, and release the wiring from 
the retaining clips.
6 Disconnect the wiring plug from the ignition 
switch. On models with automatic 
transmission, press the Park lock cable clip 
out of its mounting bracket next to the ignition 
switch, and prise the cablo end fitting off its 
baltstud.
7 Drill out the shear-bolt securing the ignition 
switch/steering column lock, or chisel its head 
off (see illustration).
8 Pull off the splined adapter sleeve from the 
top of the steering column, using a suitable 
two-legged puller (see illustration).
9 The Ignition switch/steering column lock 
and spring can now be pulled off the column, 
and removed.
10 To remove the lock cylinder from the 
housing, a 3 mm hole must be drilled in the 
housing (see illustrations). When the hole 
has been drilled, the lock cylinder retaining 
spring should be visible. Use the drill bit 
inserted in the drilled hole to release the lock

; cylinder - models with immobiliser 
er coil separate from ignition switch
i = 12 mm b *  10 mm

from the steering column, using a suitable 
puller (1)

spring, then pull out the lock cylinder using 
the ignition key. Note: Once the lock housing 
has been drilled, it obviously reduces the 
security o f the vehicle, since the lock cylinder 
could be removed with the housing installed. 
Consideration should be given to renewing 
the housing along with the lock cylinder in this 
instance.

Refitting
11 Insert the new lock cylinder into position 
in the housing. As it is fitted, turn the key 
gently in the cylinder to engage the cylinder 
onto its stop.
12 Slide the ignition lock housing and spring 
onto the steering column.
13 Drive the splined adapter sleeve onto the 
column using a suitable piece of tubing.
14 The remainder of refitting is the reverse of 
removal. Where the column does not project 
fully from the tube, pull it further up by fitting a 
nut and spacer washer onto the column, and 
tighten tho washer against the housing to pull 
the column up so that it projects. Fit a new 
ignition switch shear-bott and tighten until the 
head breaks off.
15 Refer to Section 5 to refit the steering 
column combination switch.
16 Refer to Chapter 10 to refit the steering 
wheel.

5 Steering column &
combination switch -
removal and refitting

Removal
1 Disconnect the battery negative lead (refer 
to Section 1).
2 Refer to Chapter 10 and remove the 
steering wheel.
3 Undo the two retaining screws (from 
underneath) and remove the upper and lower 
column shrouds (see Illustration).
4 Undo the three retaining screws and 
remove the combination switch assembly, 
and detach all the wiring connectors from it - 
there may be as many as five plugs (see 
illustrations).

4.7 Ignition switch/steering column lock 
shear-bolt (arrowed)

4.10b Drilling point (or removing ignition 
lock cylinder • models with immobiliser 
reader coil integral with ignition switch

a a 9.5 mm b b 10 mm
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5.4a Removo the threo screws 
(arrowed). . .

K ' i  <iV i
. x  v

m > \ v .

I
5.4b . . .  thon removo the direction 

indicator switch . . .

.-•r — r
. » - /  >. w  
. m  '  .

5.4c . . .  and the wiper switch

Refitting
5 Refitting is a reversal of the removal 
procedure. Ensure that the wiring connections 
are securely made. Check for satisfactory 
operation on completion.

Switches - 
removal and refitting

3 Disconnect the multi-plug from the rear of 
the switch (soo illustration).
4 Refitting is a reversal of removal.

Lighting switch
5 Remove the driver's side glovebox, as 
descnbed in Chapter 11, Section 26.

1 Disconnect the battery negative lead (see 
Section 1) then proceed as described under 
the relevant heading below.

Facia switch
2 Using a small screwdriver or similar tool, 
carefully prise the switch out of the facia (see 
illustration).

5.3 Steering column combination switches and related 
components

1 Steering column
2 Support ring
3 Steering lock housing
4 Column lower shroud
5 Steering column switch 

assembly
6 Spring
7 Switch securing screws
8 Splined adapter sleeve
9 Steering wheel
10 Steering wheel nut
11 Horn push
12 Airbag unit
13 Horn push
14 Upper shroud
15 Screws

6.2 Prise the switch out of the facia, taking 
care not to mark the trim . . .

6.3 . . .  and disconnect the wiring plug
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6.6 Reach in through the glovebox 
aperture. . .

6.7a . . .  and remove the lighting switch by 
pressing up the spring-loaded lug 

(arrowed)

6.9 Pull tho rubber cover off tho courtesy 
light switch . . .

6 Reach in through the glovebox aperture, 
and press the spring-loaded lower retaining 
lug upwards (see illustration).
7 Pull the lighting switch from the facia panel, 
and disconnect its wiring connector (see 
illustrations).
8 Refitting is a reversal of removal. 

Courtesy light switches
9 PuN off the rubber cover (see illustration).
10 Using two small flat-bladed screwdrivers 
at the prise points indicated by the 
arrowheads on the switch body, prise the 
switch out of the door pillar (see illustration).
11 Disconnect tho wiring plug and romovo 
the switch (see illustration). Make sure that 
the wiring does not drop back into the 
aperture by using tape or string to secure it.
12 Refitting is a reversal of removal. Fit the 
rubber cover to the switch before reconnecting 
the wiring and pressing it back into position.

6.10 . . .  then use two screwdrivers to 
releaso tho switch from the door pillar

Electric door mirror adjuster 
switch
13 Carofully prise out the switch panel and 
remove it from the door panel (see Chapter 11, 
Section 12).
14 Detach the wiring connector.
15 Refit in the reverse order of removal.

Handbrake-on warning light 
switch
16 Remove the centre console as described 
in Chapter 11.
17 Press out the switch locating tag and 
remove the switch from tho lover (see Chapter 9. 
Section 15).
18 Detach the wiring connector from the 
switch.
19 Refit in the reverse order of removal.

Stop-light switch
20 Refer to Chapter 9.

6.11 Disconnect the switch wiring, but 
make sure it does not fall back into the 

pillar

Steering column combination 
switch
21 Rofer to Soction 5.

7 Exterior light bulbs - 
renewal

7.2 Release the headlight rear cover. . . 7.3 . . .  disconnect the wiring plug .

1 Whenever a bulb is renewed, note the 
following points:
a) Disconnect the battery negative lead 

before starting work (see Section 1).
b) Remember that It the light has just been 

in use. the bulb may be extremely hot.
c) Alv/ays check the bulb contacts and 

holder, ensuring that there is clean metal- 
to-metal contact between the bulb and its 
livefs) and earth. Clean o ff any corrosion 
or dirt before fitting a new bulb.

d) Wherever bayonet-typo bulbs are fitted, 
ensure that the live contact(s) bear firmly 
against the bulb contact.

e) Always ensure that the new bulb Is o f the 
correct rating and that it is completely 
clean before fitting it; this applies 
particularly to headlight/foglight bulbs 
(see below).

Headlight
2 Open the bonnet, and release the headlight 
rear cover by depressing tho lug at the top of 
the cover (see illustration).
3 Pull tho wiring connector from the rear of 
the headlight bulb (see illustration).

6.7b Disconnecting the lighting switch 
wiring plug
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7.4 . . .  release the wire rotalning c lip . . . 7.5 . . .  and pull out the bulb 7.8 Pull out the sidelight bulbholder.

7.9 . . .  and puli out the wedge-type bulb

4 Unhook the bulb retaining wire clip at the 
top. and (old the clip down (see illustration).
5 Withdraw the bulb from the roar of tho 
headlight (see illustration).
6 Refitting is a reversal of removal. Do not 
touch the glass of the new headlight bulb with 
bare fingers. If the glass is accidentally 
touched, clean it with methylated spirit. Check 
the light for satisfactory operation, on 
completion.

Front sidelight
7 Remove the plastic cover from the rear of 
the headlight as described in paragraph 2.
8 Pull the bulbholder and wiring connector 
out from tho reflector (see illustration).
9 Pull the wedge-type bulb out and remove it 
(see illustration).
10 Refit in the reverse order of removal, and 
check the light for satisfactory operation.

7.12 Front foglight bulb wiring connector 
(1) and retaining clip (2)

Front foglight
11 Reach in behind the foglight. and twist off 
the light rear cover anti-clockwise.
12 Disconnect tho wiring plug inside the cap 
(see illustration), then release the bulb 
securing clip and remove the H3 bulb from the 
light unit.
13 To remove the foglight. refer to Chapter
11 and romovo tho front bumper components 
as necessary for access to the foglight 
securing screws.
14 Refitting is a rovorsal of removal. Do not 
touch the glass of the new bulb with bare 
fingers. If the glass is accidentally touched, 
clean it with methylated spirit. Check tho light 
for satisfactory operation, on completion.

Front direction indicator
15 Remove the light unit securing screw on

7.15 Remove the indicator securing 
screw . . .

the inner wing at the top of the light unit (see 
illustration).
16 Pull the direction indicator forwards and 
disconnect the wiring plug (see illustrations).
17 Twist the bulbholder approximately 30* 
anti-clockwise, and pull it from the rear of the 
light unit.
18 Depress and twist the bulb to remove it 
from its holder.
19 Refit in the reverse order of removal, and 
check the light for satisfactory operation.

Direction indicator side repeater 
light
20 Push the lens to the rear, then prise it out 
at the front to release the lens (see 
illustration).
21 Tum the bulbholder fully to tho right, and 
extract the bulbholder from the lens (see 
illustration).

7.16a . . .  pull out the light u n it. . . 7.16b . . .  and disconnect the wiring plug • 
bulbholder arrowed

7.20 Push tho sido ropcatcr light to the 
rear, and pull out at the front
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7.21 Removo tho bulbholder from tho roar 
of tho light unit

7.25 Pull open the access flap in tho 
luggage area ca rpc t. . .

22 Pull the bulb from the holder (sco 
illustration).
23 To removo the light unit, disconnect the 
wiring multi-plug (see illustration). Tope tho 
plug or its wire to the wing, to stop it 
disappearing inside.
24 Rofit in the reverse order of removal, and 
check the light for satisfactory operation.

Rear combination lights
25 On the left-hand rear light, pull open the 
access flap in the rear luggage area carpet 
(see illustration).
26 On the right-hand rear light unit, turn tho 
two trim panel fasteners through 90’ . and 
lower the trim panel for access to the light 
unit.
27 Depress the retaining lugs towards the

7.23 To romove the light unit. < 
the wiring plug

_____ S
7.22 Pull out the wodgo-typo bulb

7.27 . . .  press the bulbholder lugs as 
show n. . .

outside of the car, and withdraw the 
bulbholder (see illustration).
28 Press and untwist the relevant bulb to 
removo it (see illustration).
29 To remove the light unit, disconnect the 
wiring plug from the bulbholder. then undo 
three retaining nuts and withdraw the unit 
from the body (see illustration).
30 Rofit in tho reverse order of removal, 
and check the lights for satisfactory 
operation.

High-level stop-light bulbs
31 Open the tailgate, disconnect the wiring 
plug, then press in the two retaining tabs 
through the apertures either side of the 
bulbholder and release the bulbholder from 
the light unit.

7.28 . . .  and withdraw the b 
bulbs are a bayone:

32 The bulbs can now be 
renewed os necessary.
33 Refitting is a reversal of fs 
the light for satisfactory operate*"

Number plate light
34 Open the tailgate, and ca '* ‘ - *  
the light unit using a srr.a- *^H 
screwdriver in the recess crcva«* 
illustration). Note how tho light . 1 1
35 Twist and remove the buibhoow M  
light unit, thon pull out ih-e 
illustrations).
36 To remove the light un;t. Csc •mzrWB 
wiring plug and remove it from vr~
(see illustration).
37 Refit in the reverse order o* '- r  
chock tho light for satisfactory coen

7.29 To remove the rear light unit, undo 
three nuts and disconnect the wiring plug 

(arrowed)

7.34 Prise the light unit out of the 
bum per. . .

7.35a . . .  pull out the bulbholder.
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■  Whenever a bulb is renewed, note the 
| Wowing points: 

at Disconnect the battery negative lead 
before starting work (see Section 1). 

zi Remember that if  the light has just been 
in use, the bulb may be extremely hot. 

cj Always check the bulb contacts and 
holder, ensuring that there is clean metal- 
to-metal contact between the bulb and its 
ine{s) and earth. Clean o ff any corrosion 
or dirt before fitting a new bulb.
Wherever bayonet-type bulbs are fitted, 
ensure that the live contactfs) bear firmly 
against the bulb contact.
Always ensure that the new bulb is o f the

7.36 The light unit may be removed after 
disconnecting the wiring plug

correct rating and that it is completely 
dean before fitting it.

Interior light
2 Using a suitable screwdriver, prise the 
interior light from the headlining. If wished, the 
light unit can be removed by disconnecting its 
wiring plug (see illustrations).
3 Slide the light rear cover upwards in the 
direction of the arrow moulded into the cover, 
for access to the bulb (see illustration).
4 Unclip the festoon type bulb from its 
contacts and removo it (see illustration).
5 Refit in the reverse order of removal.

Luggage area light
6 Prise free the light lens/unit and extract the 
festoon bulb from its holder.
7 Refit In the reverse order of removal, and 
chock for satisfactory operation.

Sunvisor/vanlty mirror light
8 Prise tree the lens from the sunvisor. The 
festoon bulbs can be extracted from their 
holders in tho visor.
9 Refit in the reverse order of removal.

Instrument panel bulbs
10 Remove the instrument panel as 
described in Section 10.
Up to  1998 m odel year
11 To remove an illumination bulb, untwist or 
pull out the holder and extract the bulb from it 
(see illustrations)
12 Refit in the reverse order of removal. Refit 
the instrument panel as descnbed in Section 10.
1998 m ode l year onw ards
13 OnJy the mam beam warning light bulb can 
be renewed, as described in paragraph 11.
14 All other warning light and illumination 
bulbs are an integral part of the instrument 
panel, and cannot be removed or renewed 
separately. If more than one light has failed, 
check that the multi-pin wiring connectors aro 
securoty attached to the rear of the panel, and 
that all pins are making good contact in tho 
wiring plugs. Refit the instrument panel as 
described in Section 10.

Switch illumination bulbs
15 Switch illumination bulbs are usually built 
into the switch itself, and cannot be renewed 
separately. Refer to Section 6 and remove tho 
switch - bulb renewal should then bo self- 
evident, if it is possible; otherwise, renew the 
switch (see illustration).

* 4 . . .  and pull the festoon-type bulb from 8.11a Turn the bulbholder using a small 8.11b . . .  then pull out the bulbholder 
the contacts screwdriver. . .

8.2a Prise the intorior light out of tho 
headlining. . .

8.2b . . .  and disconnect the wiring plug, if 
required

8.3 To renew the bulb, slide up the 
cover. . .
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8.15 Bulbholder (arrowed) in the back of 
the lighting switch

9.2c . . .  then lift up the headlight to free 
the lower lugs

9.2a Remove the two screws at the top 
(arrowed). . .

1 * 3

9.3 Disconnect tho wiring plug (arrowed) 
and romove the headlight

Heater control panel 
illumination bulb
16 Refer to Chapter 3. Section 9 and remove 
the heater/ventilation control panel for access 
to the illumination bulb.

Headlights -
removal, refitting 
and beam adjustment

9.2b . . .  and the screw at t-e  :

Refitting
4 Reassembly and refitting is £ ra 
removal procedure. On c o r rp ^ o *  i 
satisfactory operation, and have 
beam ad|ustment checked *» 1 
possible (seo below).

Beam adjustment
5 Accurate adjustment of t^e i 
is only possible using optical 
equipment, and this work shoc*J' 
carried out by a VW dea e<- v  
equipped workshop.
6 For reference, the heac r  i  
adjusted using the adjuster i 
to the top of each light unit (see i
7 Some models are eqi- p « c  
electrically-operated headugrc 
adjustment system, which < : 
through a switch in the facia. Or Tm  
ensure that the switch is set tc rn  
position before adjusting the neaataj

10 Instrument panel -
removal and refitting

9.6 Headlight beam adjustment screws

A Horizontal adjustment screw 
B Vertical adjustment screw 
C % inclination marking (for use by VW 

dealer)

Removal
1 Remove both the front direction indicators 
as described in Section 7, then refer to 
Chapter 11 and remove the radiator grille and 
the headlight surround.
2 Remove the three retaining screws, then lift 
the headlight out of position (see illustrations)
3 Disconnect the wiring plug from the rear of 
the headlight, and remove the headlight from 
the car (see illustration).

1 Disconnect the battery negate 
to Section 1).

Up to 1998 model year
2 Undo tho two upper reta n ng s c
romove tho instrument pane: i i
illustrations).
3 Remove the screw at either so  
instrument panel, and pull the can®
(seo illustrations).

r  ■ 
/ _•>— 
m '-v

-J
r e

10.2b . . .  and withdraw the instrument 
panel surround

10.3a Remove the screw either : —10.2a Remove the two screws at tho 
to p . . .

http://rutracker.org
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10.3b . . .  then pull out tho instrument 
panel

4 Disconnect the multi-plug from the rear ot 
r-? instrument panel, and remove tho panel 
Tt'Ti tho car (see illustration).

1998 model year onwards
5 Remove the steering wheel as described in 
Ovapter 10. If not already done, remove two 
*crews from below the steering column, and

| vfoarate and remove tho steering column 
pper and lower shrouds.

6 Pomove tho steering column combination
I gwrtch assembly, as descnbed in Section 5.

7 Where applicable, sot the steering column 
M adjuster to its lowest position.

| 8 Unscrew and remove the four screws 
MCuring the instrument panel surround • two 
r  the top, one oither side of the steering 
co umn (see illustration). Remove the 

| surround from the car.
| 9 Removo the two upper securing screws 

tee Illustration), and pull the instrument 
panel forwards.
10 Disconnect the two multi-plugs from the 
rear of the instrument panel. Seen from the 
**ar. the loft-hand multi-plug is green, and the 
nght-hand plug is blue.

AJI models
m  It is recommended that no attempt is 
r-ado to dismantle the instrument panel Any 
ta^its with the panel can be diagnosed by a 
VW dealer, using dedicated fault diagnosis 
equipment.
12 Refitting the panel is a reversal of 
removal. Ensure that all wiring connections 
are correctly and securely made.

10.4 Disconnecting the multi-plug from 
the rear of the panel

11 Instruments -
removal and refitting

The instrument panel should not be 
dismantled. In the event of a problem 
occurring, remove the panel as described in 
Soction 10. and take it to a VW dealer for 
diagnosis. If a warning light or illumination 
bulb has failed, refor to Section 8.

12 Cigar lighter -
removal and refitting

Removal
1 Disconnect tho battery negative lead (refer 
to Section 1).
2 Open the ashtray, then hold down tho 
retaining catch on top. and remove the 
ashtray from the facia panel (see illustration).
3 Tho cigar lighter is secured by two clips at 
the base, and a larger clip at the top.
4 Using a small flat-bladed screwdriver if 
necessary, release the upper dip, and swing 
the lightor unit downwards and out of the 
facia panel (see illustration).
5 Disconnect the wiring from the rear of the 
lighter assembly, and remove tho lighter from 
the car (see Illustration).

Refitting
6 Refit In the reverse order of removal.

10.8 Instrument panel surround screws 
(arrowed) - 1998-on models

10.9 Instrument panel is secured by two 
screws (arrowed) at the top on 1998-on 

models

13 Windscreen wiper
components - .
removal and refitting ^

Wiper blades
1 Refer to Weekly checks.

Wiper arms
2 If the wipers aro not in their parked position, 
switch on the ignition, and allow the motor to 
automatically park. Depending which wiper 
arm is to be removed, it may be necessary to 
open the bonnot for access.
3 Boforo removing an arm. mark its parked 
position on the glass with a strip of adhesive 
tapo. Prise off the cover and unscrew the 
outer nut (seo illustrations). Remove tho

12.2 Removing the ashtray 12.4 Pull the cigar lighter downwards and 
out of the facia

12.5 Disconnecting the cigar lighter wiring 
plug
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13.3a Prise off the cover .

13.7b . . .  then peel back the sealing strip 
and prise out the cowl panel retaining clips

13.9a Wiper framo-to-body bolts (arrowed)

13.9b Removing the wiper frame and 
motor assombly

13.3b . . .  then unscrew the nut and 
remove the wiper arm

13.7c Removing one of the cowl panels

13.9c Windscreen wiper motor and related components

1 Rubber bush 6 Wiper arm 12 Spring washer 18 Wiper frame
2 Washer 7 Wiper arm nut 13 Spring washer 19 Motor mounting
3 Wiper frame bolt 8 Washer 14 Cover cap bolt
4 Wiper blade 9 Circlip IS Connecting lever 20 Crank arm

rubber 10 Washer 16 Connecting link 21 Motor mounting
5 Wiper blade 11 O-ring 17 Wiper motor nut

13.8 Wiper motor wiring ploc

13.7a Pull off
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14.4 Disconnecting a washer supply hose 
from a T-piece connection - washer Jet 

arrowed
13.10 Wiper motor-to-frame bolts 

(arrowed)

washer or circlip. and ease tho arm from the 
spindle by rocking it slowly from side to side.
4 Refitting is a reversal of removal, but before 
tightening the spindle nuts, position the wiper 
blades on the motor shaft splines so that the 
blades sit on the glass as marked before 
removal.

Wiper motor
5 Disconnect the battery negative lead (refer 
to Section 1).
6 Remove the wiper arms as described in 
paragraphs 2 and 3.
7 Open tho bonnet, then pull off the rubber 
'NtaXYWtiVfrp \t«T\ \\\»  \OV 0\ \'r"5 
compartment bulkhead. Peel back the rubber 
sealing strip from the baso of the windscreen, 
then prise out the retaining clips and remove 
the plastic cowling panels from below the 
windscreen (see illustrations).
8 Disconnect the wiring plug from the wiper 
motor (see illustration).
9 Undo the three wiper frame-to-body bolts 
(next to the wiper arm spindles, and one 
beside the motor), noting the fitted order of all 
washers. Withdraw the wiper motor and 
mounting frame assembly (see illustrations).
10 If required, unbolt and romove the motor 
from the frame (see illustration). If the 
assembly is to be completely dismantled, 
note the fitted order of all washers and 
spacers, otc.
11 Refit in the reverse order of removal. 
Lubricate tho connecting link pivots with a 
little molybdenum disulphide grease. If a new

14.2 Washer pump is attached to the side 
of the washer fluid reservoir

wiper motor is being fitted, the crank arm 
must be set in the parked position.
12 On completion, check for satisfactory 
operation.

14 Washer system -
general

1 All models are fitted with a windscreen 
washer system and a tailgate washer.
2 Tho fluid reservoir for the windscreen 
washer and tailgate svasher is located in the

The fluid pump is attached to the side of the 
reservoir body, and can be pulled out once 
the wiring plug has been disconnected (see 
illustration).
3 The reservoir fluid level must be regularly 
topped up with proper washer fluid containing 
an antifreeze agent, but not cooling system 
antifreeze - see Weekly checks.
4 The supply hoses are attached by rubber 
couplings to their various connections, and if 
requirod. can be detached by simply pulling 
them free from the appropriate connector 
(seo illustration).
5 The windscreen washer jets can be prised 
from their locations in the bonnet, after 
disconnecting the fluid hoses and olectric 
heating wiring, where applicable.
6 The rear washer jet is integral with the rear 
wiper motor - to remove the wiper motor, soe 
Section 15.

7 The washer jets can be cleaned and 
adjusted using a needle. Whon adjusted 
correctly, the jets should be aimed at a point 
just abovo the centre of the wiper swept area.

15 Tailgate wiper motor -
removal and refitting

1 Disconnect the battery negative lead, with 
reference to Section 1.
2 Open the tailgate and detach the trim panel
from it. Slacken and remove the tailgate 
ta n iiA  u m ,  n te a M  ttve
tailgate trim panel clips, carefully levering 
between the panel and tailgate with a flat-1 
bladed screwdnver. Work around the outside 
of the panel, and whon all the clips are 
released, remove the panel (see Chapter 11, 
Section 15).
3 Make sure that the wiper arm is in the 
parked position by switching the rear wiper on 
and then off. so that the arm moves through a 
complete sweep. Mark the position of the 
wiper blade on the glass by sticking a strip of 
masking tape along the line of tho blade. Lift 
up the hinged cover from the wiper arm nut. 
then remove the nut and pull the wiper arm off j 
the splines (see illustrations).
4 Remove the large nut and trim piece fitted 
underneath tho wiper arm (see illustrations).
5 Detach the wiring connector from tho wiper 
motor, and pull off tho washer fluid pipe (see 
illustrations)
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11 Battery electrolyte 

level check II

A
 Warning: The electrolyte inside a 

battery Is d ilu ted  acid  - it  Is a 
good idea to wear suitable rubber 

gloves. When topping-up, don’t overfill tho 
cells so that the electrolyte overflows. In the 
event o f any spillage, rinse the electrolyte o ff 
w ithout delay. Refit the cell covers and rinse 
tho battery w ith copious quantities o t clean 
water. Don’t a ttem pt to  siphon out any 
excess electrolyte.
1 Some models covered by this Manual may 
be fitted with a maintenance-free battery as 
standard equipment, or may have had one 
fitted as a replacement. If the battery in your 
vehicle is marked ‘Freedom’. 'Maintenance- 
Free' or similar, no electrolyte level checking 
is required (the battery is often completely 
sealed, preventing any topping-up).
2 Batteries which do require their electrolyte 
level to be checked can be recognised by the 
presence of removable covers over the six 
battery cells - the battery casing is also 
sometimes translucent, so that the electrolyte 
level can be more easily chocked. Make sure 
you do not have a maintenance-free battery 
before attempting to top up tho dcctrofyte level.
3 Remove the cell covers and either look 
down inside the battery to see the level web. 
or check the level using any markings 
provided on the battery casing. The electrolyte 
should at least cover the battery plates. If 
necessary, top up a little at a time with distilled 
(deionised) water until the level in all six cells is 
correct - don't Ml the ce#s up to the brim. Wipe 
up any spillage, then refit the cell covers.

12 Hose and fluid leak check

1
1 Visually inspect the engine joint faces, 
gaskets and seals for any signs of water or oil 
leaks. Pay particular attention to the areas 
around the camshaft cover, cylinder head, oil 
filter and sump joint faces. Bear in mind that, 
over a period of time, some very slight

seepage from these areas is to be expected • 
what you are realty looking for Is any 
indication of a serious leak (see Haynes 
Hint). Should a leak be found, renew the 
offending gasket or o<l seal by referring to the 
appropriate Chapters in this manual.
2 Also check the security and condition of all 
the engine-related pipes and hoses. Ensure 
that all cablo-tios or securing clips are in place 
and in good condition. Clips that are broken 
or missing can lead to chafing of the hoses, 
pipes or wiring, which could cause more 
serious problems in the future.
3 Carefully check tho radiator hoses and 
heater hoses along their entire length. Renew 
any hose that is cracked, swollen or 
deteriorated. Cracks will show up better if the 
hose is squeezed. Pay close attention to the 
hose clips that secure the hoses to tho 
cooling system components. Hose clips can 
pinch and puncture hoses, resulting in cooling 
system leaks.
4 Inspect all the cooling system components 
(hoses, joint faces etc.) for leaks. A leak in the 
cooling system will usually show up as white- 
or rust-coloured deposits on the area 
adjoining the leak. Where any problems of this 
nature aro found on system components, 
renew the component or gasket with 
reference to Chapter 3.
5 Where applicable, inspect the automatic 
transmission fluid cooler hoses for leaks or 
deterioration.
6 With the vehicle raised, inspect the fuel 
tank and filler neck for punctures, cracks and 
other damage. The connection between the 
filler neck and tank is especially critical. 
Sometimes a rubber filler neck or connecting 
hose will leak due to loose retaining clamps or 
deteriorated rubber.
7 Carefully check all rubber hoses and metal 
fuel lines leading away from the fuel tank. 
Check for loose connections, deteriorated 
hoses, crimpod lines, and other damage. Pay 
particular attention to the vent pipes and 
hoses, which often loop up around tho filler 
nock and can become blocked or crimped. 
Follow the lines to the front of tho vehicle, 
carefully inspecting them all the way. Renew 
damaged sections as necessary.
8 From within the engine compartment, 
check the security of all fuel hose attachments

and pipe unions, and inspect the fuel hoses 
and vacuum hoses for kinks, chafing and 
deterioration.
9 Where applicable, check the condition of 
the power steering fluid hoses and pipes.

13 Transmission and 
driveshaft gaiter check

I
1 Raise the front of the vehicle and support 
on axle stands. Alternatively, drive the car 
onto ramps.
2 Inspect around the transmission for any 
sign of leaks or damage. In particular, check 
the area around the driveshaft oil/fluid seals 
for leakage (see illustration). Slight seepage 
should not be of great concern, but a serious 
leak should be invostigatod further, with 
reference to the relevant Part of Chapter 7.
3 Check the security and condition of the 
wiring and wiring plugs on the transmission 
housing (see illustration).
4 With the vehicle raised and securely 
supported on stands, turn tho steering onto 
full lock, then slowly rotate the roadwheel. 
Inspect the condition of the outer constant 
velocity (CV) joint rubber gaiters, squeezing 
tho gaiters to open out the folds. Check for 
signs of cracking, splits or deterioration of the 
rubber, which may allow tho grease to 
escape, and lead to water and grit entry into 
the joint (see illustration). Also check the 
security and condition of the retaining clips.

13.2 Driveshaft inner CV joint, showing 
driveshaft seal (arrowed)

13.3 Reversing light switch (arrowed) - 
seen from below

13.4 Check the condition of the driveshaft 
gaiters (arrowed)

A leak In the cooling systom w ill usually 
show up as w h ite • o r rust-co lou red  
deposits on tho area adjoining tho leak
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15.4a Unscrew and remove the spindle 
n u t. . .

6 Undo the bolt at each end of tho mounting 
plate, and remove the wiper motor, complete 
with the mounting plate, from the tailgate. The 
motor can be separated from the mounting 
plate after removing the mounting bolts (see 
illustrations).
7 Refit in the reverse order of removal. Refit 
the wiper arm and blade so that the arm is 
parked correctly.

15.4b . . .  and remove tho trim  piece

16 Horn -
removal and refitting

Removal
1 The hom is located at the front end of the 
vehicle, on the left-hand side between the

15.5b Tailgato wiper motor and associated components
1 Wiper blade 7 Rubber bush 12 Washer supply 16 Washer
2 Wiper arm 8 Washerfet hose (from engine 17 Wiper
3 Wiper arm 9 Wiper motor compartment) motor/mounting

mounting nut 10 Washerfet 13 Wiper motor plate bolt
4 Washer connecting pipe mounting plate 18 Wiper blade
5 Spindle nut 11 Rubber hose 14 Washer rubber
6 Cover 15 Rubber bush

15.5a Disconnecting the motor

front bumper and the inner <o o h H |  
the hom is best gained fror> m m
illustration).
2 Disconnect the battery r.eg3v**
Section 1).

15.6b Removing the wiper rrc:;«- «re 
mounting plate

15.6c Wiper motor mounting bolts 
(arrowed)
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16.1 Horn location under left-hand wing - 
mounting bolt arrowed

* 7.4a Withdrawing the radio/cassette from 
the facia - removal tool slots arrowed

17.4b Disconnect the aerial load . . .

the horn-to-body mounting bolt, and 
remove the horn unit from under the car.

Refitting
5 Refit In the reverse order of removal. Check 
for satisfactory operation on completion.

17 Radio/cassette unit -
removal and refitting

3 Apply tho handbrake, then jack up tho front 
*ft-hand corner of the vehicle, and support 
lecurely on an axle stand (see Jacking and 
•enicle support).
4 Disconnect the horn wiring, then unscrew

Note: This Section applies only to standard-fit 
audio equipment.

Removal
1 The radio is fitted with special mounting 
clips, requiring the use of special removal 
tools, which should be supplied with the 
vehicle, or may be obtained from an in-car 
entertainment specialist. Alternatively, it may 
be possible to make up some removal tools 
(see illustration)
2 Disconnect the battery negativo lead - refer 
to Section 1.
3 Where applicable, first take off the 
removable front panel. Slide the removal tools 
into the slots in the radio front panel until they 
locate, or until the retaining tags aro released. 
On low-specification sots, the removal slots 
are at either side of the unit. Higher- 
specification sets have a vertical slot on the 
right-hand side, and a horizontal slot on the 
upper left-hand side - in an emergency, a 
small flat-biaded screwdriver may bo used in 
the slots to release the set.
4 Withdraw the radio Irom the mounting case, 
then disconnect the loudspeaker, supply and 
aerial plugs (see Illustrations). Some units 
also have a fuse fitted on the rear face.

17.1 Radio/cassette removal tool 3316 - 
for lower-specification sets

5 Where applicable, release the radio removal 
tools once the unit has been withdrawn from 
the facia panel, by depressing the spring- 
loaded locating lugs on each side of the 
radio/cassette unit.

Refitting
6 Refitting is a reversal of removal, but push 
the radio fully into its case until the spring clips 
are engaged. If the radio is of tho security code 
type, it will be necessary to enter the code 
number before switching on the radio.

18 Radio aerial (roof-mounted) - ^
removal and refitting

1 Gaining access to the aerial mounting 
involves lowering the headlining at the rear. 
Removing the headlining is not normally a 
task to be undertaken lightly, and this job may 
have to be entrusted to a VW dealer. If you are 
satisfied that this can be accomplished easily, 
tho procedure is given below. The roof- 
mounted aerial components are as shown - 
the aerial lead is In two sections, joined 
behind the facia panel at the left-hand 
windscreen ptHar (see illustration).

17.4c . . .  and the supply and speaker 
connector plug, and remove the unit from 

tho facia
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18.4a Release the trim panel from tho C- 18.4b . . .  and remove it from the car 18.5 Pull down the headlining fc*- *r-
pillar trim  . . .  to  the roof aerial mounting *vj

19.3b . . .  and disconnect the wiring plug

7 If the aerial lead to the front of the car is to 
be removed, remove its foam insulation, then 
tie a piece of string to it at the roof aerial end - 
the string must be long enough to easily reach 
the front of the car. Remove the 
radio/cassetto unit as described in Section 
17. Pull the aerial lead through from the front, 
until the end of the lead with the string 
attached appears. Untie tho string, and leave 
it in position in the car - when fitting the new 
lead, use the string to pull it through into 
place.
8 Unscrew the aerial mounting nut from 
inskle the roof. Lift off tho aonal base from the 
top of the roof, pulling the aerial lead through 
and recovering the roof seal.
9 Refitting the aerial is a reversal of removal. 
Chock that tho aerial works before refitting the 
headlining, where applicable.

19.3a Lift out the speaker. . .

19.5 Prise off the speaker cover. . . 19.6 . . .  fo r access to tho speaker 
retaining screws

19 Speakers -
removal and refitting

Note: This Section applies only :o : 
audio equipment.
1 Depending on equipment lev© '•> s  w  
speakers wilt be fitted as standard S o o tf jH  
may be fitted at either end of the ‘-Jc-i rm  
the front door trim panels.

F a c ia -m o u n te d  sp e a ke r
2 Using a screwdriver, carofu: . «.<«r a c f l f t  
speaker gnlle (see illustration) ~a.<* M i  
to damage the facia panel.
3 The speaker can now be pnsec :■-* *  &  
location. Detach tho wiring e o m t c v f l  
remove the speaker from the v e r t o c f t f l  
illustrations).
4 Refit in the reverse order of
any directionof-fitting markings or. r *  n m d t 
the speaker.

D o o r-m o u n te d  bass speake r
5 To remove a door-mounted bass 
carefully prise oft the speaker 
illustration).
6 Undo the four retaining 
illustration), remove the speaks' ] 
the wiring connectors.
7 Refit in the reverse order of remc 
any direction-of-fittir>g markings on t *  • 
the speaker.

19.2 Prise out the speaker grille

2 If just the aerial mast has been damaged, 
this can be unscrewed from the aerial base 
and replaced separately, with no further 
dismantling.
3 To remove the aerial base, open the tailgate 
and pull down the rubber seal from the top of 
the tailgate opening.
4 Prise down the trim panel which fits 
botwoen the top of tho tailgato and the rear of 
the moulded headlining, releasing its retaining 
dips. Unhook the panel from the C-pillar trim, 
and remove it from tho car (see illustrations).
5 Carefully prise down the rear of the 
headlining for access to the aerial lead and 
serial securing nut - don’t pull the headlining 
pown more than is necessary (see 
illustration).
6 Disconnect the aerial cablo at the
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20 Airbag system -
general information 
and precautions

20.1 Driver's side airbag and related 
components

1 Slewing wheel
2 Red connector 

Airbag unit
Steering wheel retaining nut 
Airbag retaining screws (socket-headed) 
Steering column lower shroud 
Foam tube

8 Wiring harness connector
9 Contact unit

A
 W arning: Before carrying out 

any operations on the airbag 
system, disconnect the battery 
negative term inal. When 

operations are complete, make sure no one 
is  inside the vehicle when the ba tte ry is  
reconnected.

Note th a t the airbag(s) m ust no t be 
subjected to tem peratures In excess o f 
90’ C (194'F). When the airbag is removed, 
ensure that It is stored the correct way up 
to prevent possible inflation.

Do no t a llow  any solvents o r cleaning 
agents to contact tho airbag assemblies. 
They m ust be cleaned using only a damp 
doth.

The airbag(s) and contro l un it are both 
sensitive to impact. If e ither is dropped or 
damaged they should be renewed.

Disconnect the airbag control un it w iring 
plug p rio r to using arc-welding equipment 
on the vehicle.
1 A driver's airbag was fitted as standard to 
all models but the most basic in the Polo 
range (see illustration): a passenger's side 
airbag was available as an optional extra. 
Models fitted with a driver's side airbag have 
the word AIRBAG stamped on the airbag unit, 
which is fitted to the centre of the steering 
wheel. Models also equipped with a 
passenger's side airbag also have the word 
AIRBAG stamped on the passenger's end of 
the facia, in place of the glovebox. The airbag 
system comprises of the airbag unit (complete 
with gas genorator). an impact sensor, the 
control unit and a warning light in the 
instrument panel.
2 The airbag system is triggered in the event 
of a heavy frontal impact above a 
predetermined force: depending on the point 
of impact. The airbag is inflatod within 
milliseconds, and forms a safety cushion 
between the driver and the steering wheel or 
(where applicable) the passenger and the 
facia. This prevents contact between the 
upper body and the wheel/facia, and therefore 
greatly reduces the risk of injury. The airbag 
then deflates almost immediately.
3 Every time the ignition is switched on. the 
airbag control unit performs a self-test. The 
setf-test takes approximately 3 seconds, and 
during this time the airbag warning light on the 
facia is illuminated. After the self-test has 
been completed, the warning light should go 
out. If the warning light fails to come on, 
remains illuminated after the initial 3-second 
period, flashes, or comes on at any time when 
the vehicJo is being driven, there is a fault in 
the airbag system. The vehicle should then be 
taken to a VW dealer for examination at the 
earliest possible opportunity.

21 Airbag system components -
removal and refitting ^

Note: Refer to the warnings in Section 20 
before carrying out the following operations.
1 Disconnect the battery negative terminal 
(see Section 1).

Driver's side airbag
Note: New airbag retaining screws w ill be 
required on refitting.
Removal
2 Slacken and remove the two Allen screws 
from tho rear of the steering wheel, rotating 
the wheel as necessary to gam access to the 
screws (see illustration).
3 Return the steering wheel to the straight­
ahead position, then carefully lift tho airbag 
assembly away from the steering wheel and 
disconnect the yellow wiring connector from

21.2 Removing an airbag securing screw

the rear of tho unit (see illustration). Note that 
the airbag must not be knocked or dropped, 
and should be stored the correct way up with 
its padded surfaco uppermost.
Refitting
4 Make sure that the steering wheel is In the 
straight-ahead position.
5 Reconnect the yellow wiring connector and 
seat the airbag unit in the steering wheel, 
ensuring that the wire does not become 
trapped. Fit the new retaining Allen screws, 
and tighten them securely.
6 Making sure that no-one is inside the car. 
switch on the ignition, then reconnect the 
battery negative lead.

Passenger’s side airbag
Removal
7 Slacken and remove the two passenger's 
side shelf panel upper retaining screws, and 
remove the panel from the facia.

21.3 Disconnect the yellow wiring 
connoctor and removo the airbag unit from 

the steering wheel
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8 Unscrew the three retaining screws, 
situated along the lower edge of the airbag 
(see illustration)
9 Move the airbag assembly downwards to 
disengage the upper locating pegs from the 
mounting frame. Remove the airbag unit from 
tho facia, disconnecting the wiring connector 
as it becomes accessible.
Refitting
10 Manoeuvre the airbag into position and 
reconnect tho wiring connector.
11 Locate the airbag pegs into the upper 
holos. then refit the lower retaining screws, 
tightening them securely.
12 Refit tho passenger's side shelf panel.
13 Making sure that no-one is inside the car. 
switch on the ignition, then reconnect the 
battery negative lead.

Airbag control unit
14 The airbag control unit is fitted In the 
centre of the car. under the facia.
15 Remove the centre con sole as described 
in Chapter 11. then remove three screws and 
take out the footwell vent.
16 It may bo necessary to make a small cut in 
the carpet for access to the control unit.
17 Release the securing catch and 
disconnect the wiring plug from the side of tho 
unit.
18 Undo the securing nuts and remove the 
control unit from the car (see illustration).
19 Refitting is a reversal of removal.

Airbag wiring contact unit
20 Remove the airbag unit as described 
above, and the steering wheel as described in 
Chapter 10.
21 Taking care not to rotate the contact unit, 
undo the three retaining screws and remove it 
from the steering wheel (see illustration).
22 On refitting, fit the unit to the steering 
wheel and securely tighten its retaining 
screws. If a new contact unit is being fitted, 
cut the cable-tie which is fitted to prevent the 
unit accidentally rotating.
23 Refit the steering wheel as described in 
Chapter 10. and the airbag unit as described 
above.

21.18 Airbag control unit

21.8 Passenger’s side airbag and related components

3 Cross-hood screws 5 Wiring connector1 Airbag unit
2 Mounting frame

22 Anti-theft immobiliser 
system -
general information

Note: This information is applicable only to the 
anti-theft immobiliser system fitted by VW as 
standard equipment.
1 All models are equipped with an electronic 
immobiliser as standard, which is 
automatically activated when tho ignition key 
is removed from the ignition switch. A control 
unit, fitted under the driver’s side lower facia 
next to the fuse/relay panel (see illustration), 
cuts the ignition circuit (petrol models) or 
holds the fuel cut-off/stop solenoid closed 
(diesel models).
2 The system is disarmed when the ignition 
key is inserted into the ignition switch, as 
follows. The head of the ignition key contains

4 Passenger's side shelf panel

a transponder micro-chip, and 
lock contains a reader coil. Wner 
enters the lock, the reader coil i 
signal from the micro-chip, and i 
the Immobiliser. It is essential that the i 
showing the koy number is not ios; 
be supplied with the car when "-e* 
duplicate keys will have to be obtain*: i 
VW dealer, who will need the key i 
supply a duplicate - any keys cu: • 
will work the door locks, but will rot 
the transponder chip necessary to < 
the immobiliser and allow the e rg .-*  ' 
started.
3 On early models, the immobiliser i 
could be removed from the igmtior i 
after removing the column upper and 
shrouds - on later models, the reade<- :c* i 
integral part of the switch. In any < 
unclear at the time of writing whether « i

21.21 Steering wheel airbag contact unit

I Retaining screws 2 Contact unit

22.1 Anti-theft immobiliser control .
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24.2 Dim-dip resistor wiring plug 
(arrowed) - seen with left-hand front 

direction indicator light removed

reader coil could be matched to a particular 
• ey or control unit. In the case of diesel 
-rodels. VW state that the entire diesel 
.-jection pump and fuel cut-off valve control 
jn it must be replaced in the event of a 
malfunction with the system.
4 Any problems or work involving tho 
mmobilise* system should be entrusted to a

VW dealer, as dedicated electronic equipment 
is required to diagnose faults, or to match the 
various components.

23 Heated front seat j.
components -
removal and refitting

Heater mats
1 On models equipped with heated front 
seats, a heater pad is fitted to both the seat 
back and the seat cushion. Renewal of either 
heater mat involves peeling back tho 
upholstery, removing the old mat. sticking the 
new mat In position and then refitting the 
upholstery. Note that upholstery removal and 
refitting requires considerable skill and 
experience if it is to be carried out 
successfully and is therefore best entrusted to 
your VW dealer. In practice, it will be very 
difficult for the home mechanic to carry out 
the job without ruining the upholstery.

Heated seat switches
2 Refer to Section 6.

24 Dim-dip lighting system 
(early UK models only) -
general information

1 Early UK market models are equipped with 
a headlight dim-dip system, to comply with 
regulations in force when the Polo range was 
introduced. The purpose of the system is to 
prevent tho car being driven with only the 
sidolights on.
2 When the sidelights aro switched on with the 
ignition also on. the headlight dipped beams 
come on. but at approximately one-sixth of 
their normal brightness. This is achieved by a 
relay, which switches the headlight supply 
across a dropping resistor located behind the 
left-hand headlight (see illustration).
3 Later models may not have this system, as 
it appears that the regulations requiring its 
fitment may have lapsed.



Key to symbols Standard tormina! Identification (typical)

Bulb

Switch - O  O -

MultipSo _ o ^ ;  
contact :o 
switch —
(flanged) “ °S>0

Resistor

Variable
resistor

Connecting 
wires —

Item no. Q

Pump/motor (? )  

Earth -------- «

Pin and
socket
contact

Gauge/motor (P )

Diodo

V/ire
splice

Solenoid
actuator

Wire colour 
(Yellow wire with 
Groon tracer)

Ga'Gn

Connections to other circuits 
(o g. dagram 3/grid location 
B2. Direction of arrow denotes 
current flow.)

Denotes alternative 
wiring variation 
(brackets)

Screened catye

Dashed outline denotes part 
of a larger item, containing 
in this case an oloct/onic or 
solid stato device.
G2/9 • connector

identification.
30 - standard terminal

identification i.e. 
battery »vo.

Wiro - permanent positivo 
supply (double Sne)

Wire - permanent direct 
earth (thick fine)

Wiro - interconnecting 
(thin line)

CO/9 SO 

i  t

15 Ignition switch ’ignition' position
30 Battery +ve
31 Earth
50 Ignition switch 'start' position
85 Relay winding input
86 Relay winding earth
87 Relay output
87n Relay output

Earth locations
E1 Earth strap battery - body
E2 Earth strap gearbox - body
E3 In monomotronic wiring loom 
E4 In instrument w.rlng loom 
ES Base of LH 'A' pillar
E6 Base of LH ’A' pillar
E7 Next to relay plate
E8 In Instrument wiring loom
E9 Cylinder head 
E10 In rear wiring loom 
E11 In tailgato wiring loom 
E12 Below battery 
E13 In headlight wiring loom 
E14 In interior winng loom 
E15 LH rear pillar 
E16 RH rear pillar
E17 In engine compartment wiring loom
E18 Near dsesel injection pump
E19 In engine compartment wiring loom
E20 In motronic wiring loom
E21 In motronic wiring loom
E22 In interior winng loom
£23 In dash panel wiring loom

Fuselrelay box
Fuse Rating Circuit protected

F1 10A Hoodhght dlppod beam and
range control (left)

F2 10A HeadSght dipped beam and
range control (right)

F3 10A Number plato light
F4 15A Rear window wiper
F5 15A Windscreen wash/wipe, heated

washer jeta
F6 20A Hoator blower motor, air con.
F7 10A RH side and tail lights
F8 10A RH side and tall lights
F9 20A Heated rear window
F10 15A Rear tog light
F11 10A LH main beam
F12 10A RH main beam
F13 10A Horn
F14 15A Rovers'ng bghts
F15 10A Engine etec tries
F16 15A Instrument panel
F17 10A Direction Indicators
F18 20A Fuel pump, lambda sensor
F19 30A Engine cooling fan
F20 10A Stoplights
F21 15A Intenor bghts. instrument pond.

self diagnosis
F22 10A Radx^cassette. cigar lighter
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f c v jj i____
Wiro colours 

Ws V/hilo Bl Blue 
Sw Black Gr Grey 
Ro Red U Lilac 
Br Brown Go Yellow 
Gn Green

! '  C M  j j
Im m obiliser Instrum ents Instrum ents Im m obiliser Fuel gaug 

f  t  t  t

E1 E2

ED
i l l

■ Sw

RoAVs■ 1

E3

o  v  v  v
V  V  V  V

•Br/Ws — 
U/Sw

Ro/Ge
B3

Sw/Ws ■ 
Br/Ge - 

—  Br/Sw 
• Or/Ws ■ 
-  Ws —

15

J J

E 3 - G n -  
Ro/Sw ■ 
GrvWs-

■ Br/Sw

ES

. 1

I f  II
n  •  S

ED

T ITT
! S  ?

44 - 4-

a s s

SP I

■ Ws/U •

Ws -  
■ Br/Ws •

11

_Y
' Br/Ro • 
■ Br/Sw ■

■ Br/Gn ■
■ Br/Sw ■

J

Key to Horns
1 Battery
-1 Ignition switch 
5 Fuse/relay box 

b > fuel pump relay 
8 Terrrnna) 30 junction box
26 Manifold pre-heater relay
27 Manifold pro-heater
28 Ignition amplifier
29 ignition cod
30 Distributor
31 Sparkplugs
32 Hall sensor
33 Carbon filter solenoid valve
34 Lambda sensor
35 Fuel purrp/fud gauge sender
36 Knock sensor (not ongine 

code AEV)
37 Coolant temperature sensor
38 Fuel Injector/'■nlct air temp, 

sensor
39 Throttle potentiometer
40 Throttlo positioner/sender/ 

id!e switch
41 Fuel injection ECU

1 Br/Sw >

Coolant 
tem p, gauge
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Key to / Iw ii
1 Battery
4 Ignition switch
5 Fuse/relay box

b -  fuol ptxnp rtiay 
S Terrrfnal 30 junction box
28 Ignition amplifier
29 Ignition co i
30 D atnbutO f
31 Sparkplugs
32 Haasensor
33 Carbon filtor solenoid valve
34 Lambda sensor
35 Fuel pump/fuel gauge sender
36 Knock sensor
37 Coolant temperature sensor 
41 Fuel injection ECU
45 Fuel injector
46 Throttle valve positioner/

Idle switch/potentiometer
47 Inlet air temp. sensor/WAP sensor

WVr» cotours
Ws White BJ Blue 
Sw Black Gr Grey 
Ro Red U Uiac 
Br Brown Ge Yellow 
On Oroen

Ws/Ge ■ 
-----Ws

Br/Ws-
LVSw -  
SwAVs

Br/Sw
-W s-

Ro/Sw 
GrVWs 
■ S '/B I-

8r,Ws
Br/Sw

Coolant 
temp, gauge Br/Bl

Br/Gn

D iagram  4 : M otron ic engine m anagem ent • m odels up to  1998
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ia.io Every 12 months - petrol models
minimum thickness or loss, all lour shoes 
must be renewed as a set.
3 For a comprehensive check, the brake 
drum should be removed and cleaned. This 
will allow the wheel cylinders to be checked, 
and tho condition of the brake drum itself to 
bo fully examined (see Chapter 9).

14.4 Rear brake flexible hose

Repeat these checks on the inner CV joints. If 
any damage or deterioration is found, the 
gaiters should be renewed (see Chapter 8).
5 At the same time, check the general condition 
of the CV joints themselves by first holding the 
driveshaft and attempting to rotate the wheel. 
Repeat this check by holding the inner joint and 
attempting to rotate the driveshaft. Any 
appreciable movement indicates wear in the 
joints, wear in the driveshaft spSnes, or a loose 
driveshaft retaining nut.

14 Braking system check

1 Starting under the bonnet, examine the 
brako fluid reservoir and master cylinder for 
leaks. When a brake fluid leak occurs, it is 
normal to find blistered or wrinkled paint in the 
area of the leak. Chock the metal pipes from 
the master cylinder for damage, and check 
the brake pressure regulator. servo/ABS unit 
and fluid unions for leaks.
2 With the vehicle raised and securely 
supported on stands, first Inspect oach front 
brako caliper. In particular, check the flexible 
hose leading to the caliper for signs of 
damage or leaks, especially where the hose 
enters the metal end fitting. Make sure that 
the hose is not twisted or kinked, and that it 
cannot come into contact with any other 
components when the steering is on full lock.
3 From the caliper, trace tho metal brako 
pipes back along the car. Again, look for leaks 
from the fluid unions or signs of damage, but

15.2 Roar brako backplato inspection hole 
(arrowed) for assessing brake lining wear

additionally chock tho pipes for signs of 
corrosion. Make sure the pipes are securely 
located by the clips provided on the vehicle 
underside.
4 At the rear of the vehicle, inspect each rear 
brake and its flexible hose, where applicable 
(see illustration). Examine the handbrake 
cable, tracing it back from each rear brake 
and checking for frayed cables or other 
damage. Lubricate tho handbrake cable 
guides, pivots and other moving parts with 
general-purpose grease.
5 If any damage is found, refer to Chapter 9 
for further information.

15 Rear brake shoe check &>

1 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands.
2 For a quick check, the thickness of friction 
material remaining on one of the brake shoes 
can be observed through the holes in the 
trailing arm and the brake backplate. The hole 
in the brake backplate may be plugged with a 
sealing grommet, which can be prised out 
(soe illustration). If a rod of the same 
diameter as the specified minimum friction 
material thickness is placed against the shoe 
friction material, the amount of wear can bo 
assessed. A torch or inspection light will 
probably be required, as well as a small mirror 
if access is difficult. If the friction material on 
any shoe is worn down to tho specified

1 With the engine cold (at least an hour after 
the vehicle has been driven), check the 
complete exhaust system from the engine to 
the end of the tailpipe. The exhaust system is 
most easily checked with the vehicle raised on 
a hoist, or suitably supported on axle stands, 
so that the exhaust components are readily 
visible and accessible.
2 Check the exhaust pipes and connections 
for evidence of leaks, severo corrosion and 
damage. Make suro that all brackets and 
mountings aro in good condition, and that all 
relevant nuts and bolts are tight (see 
illustration). Leakage at any of tho joints or in 
other parts of the system win usually show up 
as a black sooty stain in the vicinity of the leak.
3 Rattles and other noises can often be 
traced to the exhaust system, especially the 
brackets and mountings. Try to move the 
pipos and silencers. If the components are 
able to come into contact with the body or 
suspension parts, secure tho system with new 
mountings. Otherwise separate the joints (if 
possible) and twist the pipes as necessary to 
provide additional clearance.

17 Steering and ^
suspension check ^

Front suspension 
and steering check
1 Raise the front of the vehicle, and securely 
support it on axle stands. Where necessary 
for improved access, release the fasteners 
and removo tho noise insulation tray from 
under tho engine (where applicable).
2 Visually inspect the balljoint dust covers 
and the steering rack-and-pinion gaiters for 
splits, chafing or deterioration. Any wear of 
these components win cause loss of lubricant, 
together with dirt and water entry, resulting in 
rapid deterioration of tho balljoints or stoering 
gear.
3 On vehicles with power steering, check the 
fluid hoses for chafing or deterioration, and 
the pipe and hose unions for fluid leaks. Also 
check for signs of fluid leakage under 
pressure from the steering gear rubber 
gaiters, which would indicate failed fluid seals 
within the steering gear.
4 Grasp the roadwheel at the 12 o’clock and
6 o'clock positions, and try to rock it (see 
illustration). Very slight free play may bo felt,

16.2 Typical exhaust system joint clamps 
(arrowed) - check that the nuts and bolts 

are tight, with no sign of loaks
17.4 Check for woar in the hub bearings 

by grasping the wheel and trying to rock it



Coolant temp, 
sensor Intorior 

lighting food m
Wlro colours 

Ws WKto Bl Blue 
Sw Black Or Qrey 
Ro Red U LUac 
Br Brown Go Yetow 
Go Green

Koy to llama
1 Battery
4 Ignition switch
5 Fusebox
50 instrument cluster

a - coolant temp, gauge 
b = rear loglight warning 6ght 
c -  broke systom warning light 
d *■ fuel gauge
0 m artorrwitor
f = main beam warning light 
g = instrument illumination 
h = LH direction indicator
1 » RH direction indicator
| n control unit with display 
k e oil prossuro warning light 
I » coolant level and temp.

warning light 
ms o<pressure warning buzzer 
n -  odometer display 
o = rev. counter 
p * voltage stabiliser 
q s digital clock 
r « doploy illumination 
s ■ glow plug warning light

51 Handbrako switch
52 Brake fluid warning light
53 Oil pressure switch (0.3 bar)
54 Vtehicte speed sensor
55 Coolant level sensor
56 Oil pressure switch (dioscQ
57 Oil tomperature sender

Fuel gauge 
sender

A lternator

Headlight 
main beam

| Tachomotor 
signal

LH direction 
indicator

lllltliiMIII (l IlialllililMill . IiimIu, IlilitlutM 1U| III li|

u
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Wiring diagrams 12*25
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Gf/Wa
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Bl/Ws■  i> Ro/Go

Ml/10

e-Hi ■ )- SW/G« 
“  Ro

1T“
5
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Direction Indicators and 
hazard warning lights

Key to items
Battwy 
IgrMlon switch 
Fuse/relay box 
f = direction indicator relay 

60 Combined switch 
0 ■ direction Indicator 
c = parking light

64 LH roar light unit
b = reversing light 
c = stop light 
d = direction indicator

65 RH rear light unit 
c ■ stoplight
d » (trection Indicator

68 LH headlight motor
69 RH headfight motor
72 Stop light switch
73 Rovorsing hght switch
74 LH direction Indicator
75 LH indicator side repeater
76 RH direction Indicator
77 RH Indicator side ropoator
78 Hazard warning swttch
80 Driver's door switch
81 Passenger's door switch
82 interior bght
83 Luggage comp, kght
84 Luggage comp, light switch

Diagram 7 : Stop, reversing, direction indicators/hazard warning lights and interior lighting - mode1-  UP to 1998
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Diagram 8 : Hom, front and rear wash/wipe, heated washer jets - models up to 1998
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Heated
mirror*

Healed rear windowInterior
illumination

0r/8l - 
Sw/Ro

Heater blower

Redto/cansatteInterior
illuminationRoAVs

Wire colour*
Ws White 81 Blue 
Sw Stack Or Grey 
Ro Red U Uac 
Br Brown Oe Yellow 
Cn Green

Key to Items
1 Battery 100 Heated rear window
4 Ignition sw.tdi switch
5 Fu*e/retay box 101 Aortal and amplifier

d ■ X  contact relay 102 RadkVcassetto
95 Cigar lighter 103 LH front tweeter
96 Heater blower switch 104 LH front speaker
97 Heater blower resistors 105 RH front tweeter
98 Heator bfowor motor 106 RH front speaker
99 Heated rear window

* ' *- Gr/Bt
RoAVs = 0 =  Ro

Br/Ro ~0"a— i 
I—  Br/Sw —'

Cigar lighter

Diagram 9 : Cigar lighter, hoator blower and heated rear window - model* up to 1000

12*28 
W

iring 
diagram

s



Central locking

1 Battery
■t Ignition switch
5 Fuse/relay box
109 LH front central locking 

actuator
110 Central locking control 

unit and pump
111 Driver's central locking 

switch
112 Passenger's central 

locking actuator
113 Electric window relay
114 Electric window thermal 

switch
115 LH front window switch
116 RH front window switch
117 LH window motor
118 RH window motor
119 Mirror control switch
120 Driver's mirror assembly
121 Passenger's mirror assembly

Diagram 10: Central locking.
electric windows and power mirrors - models up to 1998



•30 Wiring diagrams

p  $>% ^  o  o  o  o  <  <  ^  ^  < o  < ^
Oc •— •— —  f l i r t s  —  r -  irt CM m

§ , - «  2 8 s a a 5 8 8 S ;  a a s s s  ^
U. U .U . U . U . U . U . L . U . U . U .  UL U. U . U. U . U . U. U . U . U . U . U . U . U . U . U . U .  U. U . U. U. u .

i l *  i f f i i  
! U ii lm
I a
I 5 8 5 S 8 8 5 S
<0

0* - N n « l A < 8 N O O > (
u u l S t u u S l i i S u u i u i i u u i u j u i u u u i u S t

f i l l
| 6  t ,  I / v o f t -5

I ' i l l l
1 ii it i i s

II
 

• 
Il

ll
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

Im 
w

fe
fc

to
 

iN
n

y
ii

ii
in

 
»

m
n

U
»

»
 

Im
m

 
I



1 Battery
2 Starter motor
3 Alternator
•t Ignition switch
5 Engine fusebox
6 Passonger fusobox
7 Cooftng tan switch
8 Cooling fan motor
9 Glow plug relay
10 Fuel cut-off control unit
11 Fuel cut-off valve
12 id'* speed boost valve
13 EGR valve
14 Glow plugs
15 Fun load stop valvo
16 Commencement of infection 

valve
17 Load signal potentiometer
18 Coolant temperature sensor
19 Diagnostic socket
20 Glow plug control ur*t
21 Relay plate

Diagram 12: Starting and charging systems, engine cooling fan and Diesel engine control - models from 1998
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j j - 1 / - / 7

tsH: f  M
1 B a t t o r y
4 Ignition switch
5 Engine fusebox
6 Passenger fusebox 
21 Relay plate

a » fuel pump relay

Key to items
32 Hall sensor
33 Carbon filter solenoid valve
34 Lambda sensor
35 Fuel pump
36 Knock sensor
37 Coolant tomporatoro sensor

27 Power steering pressure switch 41 Fuel Injection ECU
28 Ignition amplifier 45 Fuel injector
29 Ignition coil 46 Throttle valve positioner/
30 Distributor Idle swtch/potcntJoroetor

Wiro colours
Ws White 81 BJuo 
Sw 8fe>ck Gr Grey 
Ro Rod Li Lilac 
Br Brown Go Yellow 
Gn Green

Instrument Instrument 
cluster cluster

12*32 
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W in  colours 
Ws White Bl Blue 
Sw Black Or Gray 
Ro Red U  Lilac 
Br Brown Go Yeflow 
On Greon

0*<»*r'» In terior 
door sw itch. lighting 
Diesel engine 1 Battery

4 Ignition switch
5 Engine (usebox
6 Passenger fusebox 
21 Relay p i*1®
50 Instrument duster

a ■ tacf>omoter
b « voM9« stabiliser 
c ■ alternator warning Ight 
d  .  mjyn beam warning Eght 
e °  instrument illumination

Key to Itoms
m o digitaldbptayifiurrOnation 
n » odometer
o n RH indicator warning Bght 
p » LH Indicator warning bght 
q « clock 
r « brako systom warning light 
s ■ handbrake/tow fluid warning light 
t m oil pressure warning light 
u •  coolant temp/level warning light 
v ■ o il pressure buzzer

51 Handbrake switch
52 Brake fluid warning bghtf •  sidebght warning light

g a re#r logsght warning light 53 Diagnostic connector
h ■ glow plug warning light 54 Driver's belt switch

m coolant temperature gauge 55 Od pressure switch
I ■ ft** gauge 56 Vehicle speed sensor
k •  doplay control unit 57 Low coolant level switch
I .  se»tbe« warning light 58 Fuel gauge sender unit

Temperature 
gauge sender unit

Diagram 14 : Instrument c luster - models from 1998



Every 12 months - petrol models ia.h
but if the movement is appreciable, further 
investigation is necessary to determine the 
source. Continue rocking the wheel while an 
assistant depresses the footbrake. If the 
movement is now eliminated or significantly 
reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings. Beforo 
condemning any components, however, 
check that the roadwheel bolts arc tightened 
to the specified torque.
5 Now grasp the wheel at the 9 o'clock and 3 
o'clock positions, and try to rock it as before. 
Any movement felt now may again be caused 
by wear in the hub bearings or the steering 
track-rod balljoints. It the inner or outer balljoint 
is worn, tho visual movement will be obvious.
6 Using a large screwdriver or flat bar, check 
for wear in the suspension mounting bushes 
by levering between the relevant suspension 
component and its attachment point (sec 
illustration). Some movement is to be 
expected as tho mountings are made of 
rubber, but excessive wear should be 
obvious. Also check the condition of any 
visible rubbor bushes, looking for splits, 
cracks or contamination of tho rubber.
7 With the car standing on its wheels, have an 
assistant turn the steering wheel back and 
forth about an eighth of a turn each way. 
There should be very little, if any, lost 
movement between the steering wheel and 
roadwheels. If this is not the case, closely 
observe the joints and mountings previously 
described, but in addition, check the steenng 
column universal joints for wear, and the rack- 
and-pinion steering gear itself.

Suspension strut/shock 
absorber check
8 Check for any signs of fluid leakage around 
the suspension strut/shock absorber body, or 
from the rubber gaiter around the piston rod. 
Should any fluid be noticed, the suspension 
strut/shock absorber is defective internally, 
and should be renewed. Noto: Suspension 
struts/shock absorbers should always be 
renewed in pairs on the same axle.
9 The efficiency of the suspension strut/shock 
absorber may be checked by bouncing the 
vehicle at each comer. Generally speaking, the 
body will return to its normal position and stop 
after being depressed. If it rises and returns on 
a rebound, the suspension strut/shock 
absorber is probably suspect. Examine also 
the suspension strut/shock absorber upper 
and lower mountings for any signs of wear.

17.6 Anti-roll bar mounting bushes 
(arrowed) - only on 1.6 litre modols

18 Headlight beam ^
alignment check ^

Accurate adjustment of the headlight beam 
is only possible using optical beam-setting 
equipment, and this work should therefore be 
carried out by a VW dealer or service station 
with tho necossary facilities. Headlight 
alignment is checked as part of tho MoT test.

Basic adjustments can be carried out in an 
emergency, and further details are given in 
Chapter 12.

instruments and electrical 
equipment
1 Check the operation of all instruments and 
electrical equipment.
2 Make sure that all instruments read 
correctly, and switch on all electrical 
equipment in tum, to check that it functions 
property.

Steering and suspension
3 Check lor any abnormalities in the steering, 
suspension, handling or road feel.
4 Drive the vehicle, and check that there are 
no unusual vibrations or noises.
5 Check that the steering feels positive, with 
no excessive sloppiness, or roughness, and 
check for any suspension noises when 
cornering and driving over bumps.

Drivetrain
6 Chock tho performance of the engine, 
clutch (where applicable), transmission and 
driveshafts.
7 Listen for any unusual noises from the 
engino. clutch and transmission.
8 Make sure the engine runs smoothly at idle, 
and there is no hesitation on accelerating.
9 Check that, where applicable, the clutch 
action is smooth and progressive, that tho 
drive is taken up smoothly, and that the pedal 
travel is not excessive. Also listen for any 
noises when the clutch pedal is depressed.
10 On manual transmission models, check 
that all gears can be engaged smoothly 
without noise, and that the gear lever action is 
not abnormally vague or notchy.
11 On automatic transmission models, make 
sure that all gearchanges occur smoothly, 
without snatching, and without an increase in 
engine speed between changes. Check that 
all the gear positions can be selected with the 
vehicle at rest. If any problems are found, they 
should be referred to a VW dealer.
12 Listen for a metallic clicking sound from 
the front of the vehicle, as the vehicle is driven 
slowly in a circle with the steering on full-lock. 
Carry out this check in both directions. If a 
clicking noise is heard, this indicates wear in a 
driveshaft joint. In which case renew tho joint 
if necessary.

Braking system
13 Make sure that the vehicle does not pull to 
one side when braking, and that the wheels 
do not lock prematurely when braking hard.
14 Check that there is no vibration through 
the steering when braking.
15 Check that the handbrake operates 
correctly without excessive movement of the 
lover, and that it holds the vehicle stationary 
on a slope.
16 Test the operation of the brake servo unit 
as follows. With the engine off. depress the 
footbrako four or five times to exhaust the 
vacuum. Hold the brake pedal depressed, 
then start the engine. As the engine starts, 
there should be a noticeable give in the brake 
pedal as vacuum buiids up. Allow the ongine 
to run for at least two minutes, and then 
switch it off. If the brake pedal is depressed 
now. it should be possible to detect a hiss 
from the servo as the pedal is depressed. 
After about four or five applications, no further 
hissing should be heard, and tho pedal should 
feel considerably harder.



Key to items
1 Battery
4 Ignition switch
5 Engine fusebox
6 Passenger fusebox 
21 Relay plate

b = 'X’ contact relay
60 Combined switch

a = headlight dip/flash 
b = direction indicator 
c = parking light

61 Combined switch 
a -  lighting
b = front/rear foglight 
c = sidOlght warning light 
d = switch illumination 
e = switch and instrument 

lighting control
62 LH side/headlight
63 RH side/headlight
64 LH rear light unit 

a ° tail light
b = fog light

65 RH rear light unit 
a = tail light

66 Number plate lights
67 LH front foglight
68 RH front foglight

Wire colours 
Ws White 81 Blue 
Sw Black Gr Grey 
Ro Red Li Lilac 
Br Brown Ge YeMow 
Gn Green

1 -J
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1 Battery
4 Ignition switch
5 Engine fusebox
6 Passenger lusebox 
21 Relay plate

b a 'X' contact rolay 
c = front wash/wipe rolay

87 Wash/wipo and horn switch
88 Front wiper motor
89 Rear wiper motor
90 Front/rear washer pump
91 LH washer nozzlo heater
92 RH washor noz2to heater
93 Horn
94 Ftear wash'wipe relay

Wlro colours
Ws WNtO Bl BrUO
Sw Black Gr Grey
Ro Red U Ulac
Br Brown Ge Yellow
On Green I

Diagram 17 ! I I ” ' "  ft«m i.... ........  *» wnalwi )•<............M « ........ luun
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Heated roar window

Interior
Illum ination

Sw/Ro

- Sw/Go-----

Heated m irrors 
and m otronic 

engine 
management

Heater blower

Cigar lightor

Wire colours 
Ws White Bl Blue 
Sw Black Or Gray 
Ro Rod U Lilac 
Br Brown Ge YeBow 
On Groen

Key to items
Battory 99 Heatod roar window
Ignition switch 100 Heatod roar window
Engine hnebox switch
Passenger fusebox 101 Aorial and amplifier
RMaypialo 102 Radio/cassette
b = 'X ' contact relay 103 LH front tweeter
Cigar bghtor 104 LH front spoakor
Heater blower switch 105 RH front tweeter
Heater blower resistors 106 RH front speaker
Heater blower motor

Diagram 18: Cigar lighter, heater blower, radio/cassette and heated rear window - models from 1998
expert22 fl/ia http://rutracker.org
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Wiro colours 
Ws Vrtvto 81 Blue 
Sw Back Or Grey 
Ro Rod U Ulac 
Br Brown Go Yollow 
Gn Green

Control locking

-  Sw -  
Gr/Bl • 
Gn/Ro

Ro/Sw
Sw/Ws

Electric windows

Kay to itoms
1 Battery
4 Ignition switch
5 Engine fusobox
6 Passenger fusobox 
21 Retoy pfato

b ■ 'X' contact relay
109 LH front central locking 

actuator
110 Central locking control 

unit and pump
111 Driver's central locking 

switch
112 Passenger’s centra) 

locking actuator
113 Electric window relay
114 Electric window thermal 

switch
115 LH front window switch
116 RH front window switch
117 LH window motor
118 RH window motor
119 Mirror control switch
120 Driver's mirror assembly
121 Passenger’s mirror assembly

In te rio r
illum ination

Heatod rear 
w indow

Sw —  
Sw/Ws Sw/Ws 

• Br/Ws 
■ BlAVs 
-  Ws -

Diagram 19: Central locking, electric windows and power mirrors - models from 1996
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Reference r e f * i

Dimensions and weights.................................................REF«1
Conversion factors ........................................................ REF»2
Buying spare parts ........................................................ REF»3
Vehicle identification...................................................... REF»3
General repair procedures ............................................ REF»4
Jacking and vehicle support.......................................... REF»5

Radio/cassette unit anti-theft system - precaution........REF»5
Tools and working facilities............................................. REF»6
MOT test checks............................................................. REF»8
Fault finding................................................................... REF«12
Glossary of technical terms...........................................REF«19
Index.............................................................................REF«23

Dimensions and weights____________________
Note: A ll figures are approximate, and may vary according to model. Refer to manufacturer's data for exact figures.

Dimensions
Overall le n g th .............
Overall width:

Excluding mirrors . .
Including mirrors . . .

Overall height (unladen)
Wheelbase .................

W eights
Kerb weight................................................................................................  880 to 960 kg*
Maximum gross vehicle weight" .............................................................  1375 to 1435 kg*
Maximum roof rack load ............................................................................ 50 kg
Maximum towing weight” :

Braked trailer..........................................................................................  650 to 800 kg*
Unbraked trailer .................................................................................... 450 kg

Maximum trailer nose w e ig h t...................................................................  50 kg
‘Depending on model and specification.
"R efer to VW dealer for exact recommendations.

3715 mm

1655 mm 
1832 mm 
1420 mm 
2406 mm



ref.2 Conversion factors
Length (distance)
Inches On) x 25.4 B Millimetres (mm) X 0.0394 a Inches (in)
Feet (ft) x 0.305 8 Metres (m) X 3.281 s Feet (ft)
Miles x 1.609 a Kilometres (km) X 0.621 a Miles

Volume (capacity)
Cubic inches (cu in; In’) X 16.387 s Cubic centimetres (cc; cm1) X 0.061 a Cubic inches (cu in; in’)
Imperial pints (Imp pt) X 0.568 ■ Litres (0 X 1.76 a Imperial pints (Imp pt)
Imperial quarts (Imp qt) X 1.137 a Litres (1) X 0.88 = Imperial quarts (Imp qt)
Imperial quarts (Imp qt) X 1.201 a US quarts (US qt) X 0.833 a Imperial quarts (Imp qt)
US quarts (US qt) X 0.946 a Litres (1) X 1.057 = US quarts (US qt)
Imperial gallons (Imp gal) X 4.546 a Litres (1) X 0.22 a Imperial gallons (imp gal)
Imperial gallons (Imp gal) X 1.201 s US gallons (US gal) X 0.833 a Imperial gallons (Imp gal)
US gallons (US gal) X 3.785 a Litres (0 X 0.264 * US gallons (US gal)

Mass (weight)
Ounces (oz) X 28.35 a Grams (g) X 0.035 a Ounces (oz)
Pounds (lb) X 0.454 a Kilograms (kg) X 2.205 a Pounds (lb)

Force
Ouncos-force (ozf: oz) X 0.278 a Newtons (N) X 3.6 a Ounces-force (ozf; oz)
Pounds-force (Ibf; lb) X 4.448 a Newtons (N) X 0.225 a Pounds-force (Ibf; lb)
Newtons (N) X 0.1 a Kilograms-force (kgf; kg) X 9.81 Newtons (N)

Pressure
Pounds-force per square inch X 0.070 a Kilograms-force per square X 14.223 a Pounds-force per square inch
(psi; Ibf/in1; lb/in’) centimetre (kgf/cnV; kg/cm1) (psi; Ibf/in'; lb/in')
Pounds-force per square inch X 0.068 a Atmospheres (atm) X 14.696 a Pounds-force per square inch
(psi; Ibf/in'; lb/in') (psi; Ibf/in'; lb/in')
Pounds-force per square inch X 0.069 a Bars X 14.5 as Pounds-force per squaro inch
(psi: Ibf/in'; lb/in') (psi; Ibf/in'; lb/in')
Pounds-force per square inch X 6.895 a Kilopascals (kPa) X 0.145 a Pounds-force per square inch
(psi; Ibf/in1: lb/in') (psi; Ibf/in'; lb/in')
Kilopascals (kPa) X 0.01 a Kilograms-force per square 

centimetre (kgf/cm'; kg/cm*)
X 98.1 a Kilopascals (kPa)

Millibar (mbar) X 100 = Pascals (Pa) X 0.01 a Millibar (mbar)
Millibar (mbar) X 0.0145 a Pounds-force per square Inch 

(psi; Ibf/in1: lb/in’)
X 68.947 a Millibar (mbar)

Millibar (mbar) X 0.75 a Millimetres of mercury (mmHg) X 1.333 a Millibar (mbar)
Millibar (mbar) X 0.401 a Inches of water (inH20) X 2.491 a Millibar (mbar)
Millimetres of mercury (mmHg) X 0.535 a Inches of water (inH20) X 1.868 a Millimetres of mercury (mmHg)
Inches of water (inH20) X 0.036 a Pounds-force per square inch 

(psi: Ibf/in'; lb/in’)
X 27.68 s Inches of wator (InHjO)

Torque (moment of force)
Pounds-force inches X 1.152 a Kilograms-force centimetre X 0.868 8 Pounds-force inches
(Ibf in; lb in) (kgf cm; kg cm) (Ibf in; lb in)
Pounds-force Inches X 0.113 a Newton metres (Nm) X 8.85 a Pounds-force inches
(Ibf in; lb in) (Ibf in; lb in)
Pounds-force inches X 0.083 a Pounds-force feot (Ibf ft; lb ft) X 12 a Pounds-force inches
(Ibf in; lb in) (Ibf in; lb in)
Pounds-force feet (Ibf ft; lb ft) X 0.138 a Kilograms-force metres 

(kgf m; kg m)
X 7.233 a Pounds-force feet (Ibf ft; lb ft)

Pounds-force feet (Ibf ft; lb ft) X 1.356 a Newton metres (Nm) X 0.738 a Pounds-force feet (Ibf ft; lb ft)
Newton motros (Nm) X 0.102 a Kilograms-force metres 

(kgf m; kg m)
X 9.804 a Newton metres (Nm)

Power
Horsepower (hp) X 745.7 a Watts (W) X 0.0013 a Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr; mph) X 1.609 a Kilometres per hour (km/hr, kph) x 0.621 a Miles per hour (miles/hr; mph)

Fuel consumption*
Miles per gallon (mpg) X 0.354 a Kilometres per litre (km/l) X 2.825 a Miles per gallon (mpg)

Temperature
Degrees Fahrenheit = f*C x 1.8) + 32 Degrees Celsius (Degrees Centigrade: *C) = f  F - 32) x 0.56
• It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (1/100km). where mpg x 1/100 km = 282



Buying spare parts ref*
Spare parts are availabto from many 

sources. Including maker's appointed 
garages, accessory shops, and motor factors. 
To be sure of obtaining the correct parts, it 
may sometimes be necessary to quote the 
vehicle identification number. If possible, it 
can also be useful to take the old parts along 
fo r positive identification. Items such as 
starter m otors and alternators may be 
available under a service exchange scheme - 
any parts returned should always bo clean.

Our advice regarding spare part sources is 
as follows.

Officially-appointed garages
This is the best source of parts which are 

peculiar to your car. and are not otherwise 
generally available (eg badges, interior trim , 
certain body panels, etc). It is also the only 
place at which you should buy parts if the 
vehicle is still under warranty.

Accessory shops
These aro very good places to buy materials 

and components needed for the maintenance 
of your car (oil. air and fuel filters, spark plugs, 
light bulbs, drivebetts, oils and greases, brake 
pads, touch-up paint, etc). Parts like this sold 
by a reputable shop are of the same standard 
as those used by the car manufacturer.

Motor factors
Good factors w ill stock all the more 

im portant components which wear out 
com paratively quickly and can sometimes 
suppty individual components needed for the 
overhaul of a larger assembly. They may also 
handle work such as cylinder block reboring, 
crankshaft regrinding and balancing, etc.

Tyre and exhaust specialists
These outlets may be independent or 

members o f a local or national chain. They

frequently offer com petitive prices when 
compared with a main dealer or local garage, 
but K will pay to obtain several quotes before 
making a decision. Also ask what extras may 
be added to the quote - for instance, fitting a 
new valve and balancing the wheel are both 
often charged on top of the price of a new tyre.

Other sources
Beware of parts or materials obtained from 

market stalls, car boot sales or similar outlets. 
Such items are not invariably sub standard, 
but there is little  chance of compensation if 
they do prove unsatisfactory. In the case of 
safety-critical components such as brake 
pads, there is the risk not only of financial loss, 
but also of an accident causing injury or death.

Second-hand components or assemblies 
obtained from  a car breaker can be a good 
buy in some circumstances, but this sort of 
purchase is best made by the experienced 
DIY mechanic.

Vehicle identification
M odifications are a continuing and 

unpubKcised process in vehicle 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 o f the component 
concerned.

Vehicle identification numbor (1) and 
petrol engine number (2)

When ordering spare parts, always give as 
much information as possible. Quote the car 
model, year of manufacture, body and engine 
numbers as appropriate.

The vehicle identification number (VIN) plate 
or chassis number may be found in the engine 
compartment, on top of the bulkhead or on 
top o f the bonnet lock carrier panel (see

illustrations). On some models, this 
inform ation may appear on the passenger 
door pillar. Some models may have the 
chassis number on a small plate on the top of 
the facia panel (visible V1N).

The vehicle data sticker is on the floor 
panel to the left of the spare wheel well in the 
boot.

The engine number is situated on the 
cylinder block (on some models, it can also be 
found on a sticker attached to the timing belt 
cover) and can be found in the following 
locations:
a) Petrol engines - stamped on the front o f 

the cylinder block, directly below the 
cylinder head mating surface (see 
illustration).

b) Dtesel engines - stamped on the front o f 
the cylinder block, next to the injection 
pump (see illustration).

Note: The firs t part o f the engine number 
gives the engine code - eg AEF.

V1N plate on engine compartment 
bulkhead

VIN plate on bonnet lock carrier panel Engine number locations (arrowed) - Engine number location (arrowed) -
petrol models diesel models



ref-4 General repair procedures
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 scrowdrivers or 
simitar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along tho jo int w ith a soft-faced hammer in 
order to break the seal. However, note that 
this method may not be suitable whore 
dowels aro usod for component location.

Where a gasket is usod between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry. with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is 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 pipe 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
Oil seals can be removed by levering them 

out with a wide flat-bladed screwdriver or similar 
implement. Alternatively, a number of self- 
tapptng screws may be screwed into the seal, 
and these used as a purchase for piers or some 
similar 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 ot the seal is easily 
damaged, and w ill not seal if the surface it 
contacts is not completely dean 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 bo renewed.

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and. on dual-lipped seals. HI 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 tho seal housing is

unshouldered, the seal should be fitted with 
its face flush with tho 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 w ill 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 tho 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 
tho 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 duo to the hydraulic 
action of the boft 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 o f a turn, and then 
retighten to the specified setting. Howovor. 
this should not be attempted 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 w ill 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 w ill 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 aro 
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 bo re­
used. it should be cleaned off w ith 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 aro 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, novcr 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, antifreeze, 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 tho ground to soak away. Many local 
council refuse tips provide a facility for waste 
oil 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 havo 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 o f 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: H Is 
antisocial and 
Illegal to dump
o il down the 
drain. To find 
the location o f 
your local o il 
recycling bank, 
ca ll this 
number free.

!_ U __ L iA J __ L i_ !_ !
0800 66 33 66



Jacking and vehicle support ref-s

The jack supplied w ith the vehicle tool kit 
should only be used for changing the 
roadwheels - see Wheel changing at the front 
of this book. 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 vehicle 
jacking points.

Whon using a hydraulic jack or axle stands, 
always position the jack head or axle stand 
head under one of the relevant jacking points.

To raise tho front and/or rear of the vehicle, 
use the jacking/support points at tho front and 
rear ends of the door sills, indicated by the 
triangular depressions in the s ill panel (see 
illustration). Position a block of wood with a 
groove cut in it on the jack head to prevent 
the vehicle weight resting on the s ill edge: 
align tho sill edge with the groove in the wood 
so that the vehicle weight is spread evenly 
over the surface of the block. Supplement the 
jack with axle stands (also with slotted blocks

of wood) positioned as close as possible to 
the jacking points (see illustrations).

Do not jack tho vehicle under any other part 
of the sill, sump, floor pan. or any of the 
steering or suspension components. With the 
vehicle raised, an axlo stand should be 
positioned beneath the vehicle jack location 
point on the sill.

Never work under, around, or near a raised 
vehicle, unless it is adequately supported on 
stands.

Axle stand and block of wood under Axle stand under rear
front support point jacking/support point

Radio/cassette unit anti-theft system - precaution
The radio/cassette unit fitted by VW may be 

equipped with a built-in security code, to deter 
thieves. If tho power source to the unit is cut. 
the anti-theft system will activate. Even if the 
power source is immediately reconnected, the

unit w ill not function until the correct security 
code has been entered. Therefore, if you do not 
know the correct code. DO NOT disconnect 
tho battory negative lead, or romove the 
radio/cassette unit from the vehicle. The exact

procedure for reprogramming a unit which has 
been disconnected from its power supply 
vanes from model to model. Consult the radio 
booklet which should have boon supplied with 
the vehicle for specific details.

Front and rear jacking points 
(arrowed)
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ia.12 Every 20 000 miles - petrol models

20.1 Folding fabric sunroof guide rail 
(arrowed)

1 The correct functioning of the spark plugs is 
vital for the correct running and efficiency of 
the engine. It is essential that the plugs fitted 
are appropriate for the engine (a suitable type 
is specified at the beginning of this Chapter). 
If this type is used and the engine is in good 
condition, the spark plugs should not need 
attention between scheduled replacement 
intervals. Spark plug cleaning is rarely 
necessary, and should not be attem pted 
unless specialised equipment is available, as 
damage can easily be caused to the firing 
ends.
2 Before removing the spark plugs, allow the 
engine time to cool.
3 To gam access to the spark plugs, refer to 
Chapter 4A or 4B as applicable, and remove 
the air filter housing. On some models, it may 
also be necessary to  unclip the accelerator 
cable.

21.7a Unscrew the spark plugs using a 
suitable so cke t. . .

21.4 Pull the HT lead c lip  out o f the 
retaining brackets on the rear o f the 

cylinder head

4 Pull the HT lead clip  out of the retaining 
brackets on the rear of the cylinder head, and 
move tho leads back out o f the way (soe 
illustration).
5 If the marks on tho original-equipm ent 
spark plug (HT) leads cannot be seen, mark 
the leads 1 to 4. to correspond to the cylinder 
the lead serves (No 1 cylinder is at the timing 
belt end o f the engine). Where metal heat 
shields are fitted to the lead end fittings, take 
care not to burn your hands if the engine is 
s till warm. Pull the leads from the plugs by 
gripping the end fitting , not the lead, 
otherwise the lead connection may be 
fractured (see illustration).
6 It Is advisable to  remove the d irt from the 
spark plug recesses using a clean brush, 
vacuum cleaner or compressed air before 
removing the plugs, to prevent d irt dropping 
into the cylinders.
7 Unscrew the plugs using a spark plug 
spanner, suitable box spanner or a deep 
socket and extension bar (soe illustrations). 
Keep the socket aligned with the spark plug - 
if it is forcibly moved to one side, tho ceramic 
insulator may be broken off. As each plug is 
removed, examine it as follows.
8 Examination of the spark plugs w ill give a 
good indication of the condition of the engine. 
If the insulator nose of the spark plug is 
clean and white, w ith no deposits, th is 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).
9 If the tip  and insulator nose are covered

21.7b . . .  and remove them from  the 
cylinder head - note m ulti-earth-electrode 

spark plug

21.5 Pull the HT lead end fittin g s  o ff the 
plugs

with hard black-looking deposits, then this is 
indicative that the mixture is too rich. Should 
the plug be black and oily, then it is likely that 
the engine is fairly worn, as well as the mixture 
being too rich.
10 If the insulator nose is covered with light 
tan to  greyish-brown deposits, then the 
m ixture is correct and it is likely that the 
engine is in good condition.
11 The spark plug electrode gap is of 
considerable importance as. if it is too large or 
too small, the size o f the spark and its 
efficiency w ill be seriously im paired. Note: 
Spark plugs with multiple earth electrodes are 
becoming an increasingly common fitm ent, 
especially to vehicles equipped with catalytic 
converters. Unless there Is dear Information to 
the contrary, no attem pt should be made to 
adjust the plug gap on a spark plug with more 
than one earth electrode.
12 To set the gap, measure it w ith 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.
13 Special spark plug electrodo gap 
adjusting tools are available from most motor 
accessory shops, or from some spark plug 
manufacturers.
14 Before fitting the spark plugs, check that 
the threaded connector sleeves are tight, and 
that the plug exterior surfaces and threads are 
clean. It’s often difficult to screw in new spark 
plugs without cross-threading thom - this can 
be avoided using a piece of rubber hose (see 
Haynes Hint).
15 Remove the rubber hose (if used), and 
tighten the plug to the specified torque using 
the spark plug socket and a torque wrench. If 
a torque wrench is not availablo, tighten the 
plug by hand until it just seats, then tighten it 
by no more than a quarter o f a turn 
further with the plug socket and handle. Refit 
the remaining spark plugs in the same 
manner.
16 Clip the HT leads back into the support 
c lip  on the rear of the cylinder head, then 
connect the leads securely in their correct 
order.

20 Lubricate folding fabric 
sunroof guide rail

1 Using a clean cloth and a suitable solvent if 
necessary, thoroughly clean the sunroof guide 
rail (see illustration).
2 Apply a little  general-purpose grease to the 
guide rail, then check the sunroof operation.

21 Spark plug renewal



ref.6 Tools and working facilities
Introduction

A selection of good toots 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 w ill prove a considerable 
expense, offsetting some of tho 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 
toots are needed to carry out the various tasks 
detailed in this manual, we have compiled 
three lists of tools undor 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 w il 
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.

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.
□  Combination spanners:

Metric ■ 8 to 19 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
□  OH can
□  Oil filter removal tool
□  Fine emery cloth
□  Wire brush (small)
□  Funnel (medium size)
□  Sump drain plug key (not all vehicles)

Sockets and reversible ratchet drive Brake bleeding kit

Repair and overhaul tool kit
These tools are virtually essential for 

anyone undertaking any major repairs to a 
motor vehicle, and aro 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 recommood the half- 
inch square-drive type, as this can be used 
with most propnotary torque wrenches.

The tools in this list will sometimes need to 
be supplemented by tools from the Special list:
□  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 t  sturdy, and short 
(chubby) types

□  Pliers:
Long-nosed
Side cutlers (electrician's)
Circlip (internal and external)

□  Cold chisel - 25 mm
□  Scnber
□  Scraper
□  Centre-punch
□  Pin punch
□  Hacksaw
□  Brake hose damp
□  Brake/clutch bleeding kit
□  Selection of twist drills
□  Steel njle/straight-edge
□  Allen keys (inc. splined/Torx type)
□  Selection o f fUes
□  Wiro brush
□  Axle stands
□  Jack (strong trolley or hydraulic type)
□  Light with extension lead
□  Universal electrical multi-meter

Torx key, socket and bit Hose clamp Angular-tightening gauge



Tools and working facilities ref-7
Special tools

The tools in this list are those which are not 
used regularly, aro expensive to buy. or which 
need to be used in accordance w ith their 
manufacturers' instructions. Unless relatively 
d ifficu lt mechanical jobs are undertaken 
frequently, it w ill not be economic to buy 
many of these tools. Where this Is the case, 
you could consider clubbing together w ith 
friends (or joining a motorists' club) to make a 
joint purchase, or borrowing the toots against 
a deposit from  a local garage or tool hire 
specialist. It is worth noting that many of the 
larger OlY 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 w ill 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. Howeve-, 
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
□  Volvo 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

Buying tools
Reputable m otor 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 dear 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 doth, 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 fo r items such as 
scrowdrivers and pliers is a good idea. Store 
all normal spanners and sockets in a metal 
box. Any measuring instrum ents, 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 tim e to  time. A little  timely 
attention with omory cloth or a file  w ill soon 
restore items like this to a good finish.

Working facilities
Not to be forgotten when discussing tools 

is the workshop itself. If anything more than 
routine maintenance is to  be carried out, a

* suitable working area becomes essential.
It is appreciated that many an owner- 

mechanic is forced by circum stances to 
remove an engine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof.

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

Any workbench needs a vice; one w ith a 
jaw opening of 100 mm is suitable for most 
jobs. As mentioned previously, some clean 
dry storage space is also required for tools, as 
well as for any lubricants, cleaning fluids, 
touch-up paints etc. which become 
necessary.

Another item which may be required, and 
which has a much more general usage, is an 
electric drill with a chuck capacity of at least
8 mm. This, together w ith a good range of 
tw ist d rills, is virtually essential fo r fitting  
accessories.

Last, but not least, always keep a supply of 
old newspapers and dean, lin t-free rags 
available, and try to keep any working area as 
dean as possible.

M icrom eters Dial test ind icator (“dial gauge")

Strap wrench Compression tester Fault code reader
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This is a guide to getting your vehicle through the MOT test. 

Obviously it w ill not be possiblo to examine tho vehicle to the samo 
standard as the professional MOT tester. However, working through 
the following checks w ill 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 hero, 
based on the regulations in force at the time of printing. Test standards 
are becoming increasingly stringent, although there are some exemptions 
for oJder vehicles.

An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into lour categories, as follows:

1 Checks carried out
FROM THE DRIVER’S 
SEAT

2 Checks carried out
WITH THE VEHICLE 
ON THE GROUND

3  Checks carried out 
WITH THE VEHICLE 
RAISED AND THE 
WHEELS FREE TO 
TURN

Checks carried out on 
YOUR VEHICLE'S 
EXHAUST EMISSION 
SYSTEM

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.

Footbrake
□  Depress the brako pedaJ 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 
air in the hydraulic system which must be 
removed by bleeding.

Steering wheel and column
□  Examine the steering wheel for fractures or 
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

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 aro accept­
able.) Rear view mirrors must be secure, 
intact, and capable of being adjusted.

□  The driver's sunvisor must be capable of 
being stored in the 'up" position.

□  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 w ill 
movo down slightly. If not. the vacuum hose 
or the servo itself may be faulty.

movement of the steoring wheel, indicating 
wear in the column support bearings or 
couplings.
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2  Checks carried out
WITH THE VEHICLE ON THE 
GROUND

□  The VIN plate and/or homologation plate 
must be legible.

Electrical equipment
□  Switch on the ignition and check the 
operation of the hom.
□  Check the windscreen washers and wipers, 
examining the wiper Wades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights.

C  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 (in c lu d in g  
the instrument panel tell-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 had earth at the 
rear light cluster.
□  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 fluid reservoir must be secure and the 
fluid level must be between tho upper (A) and 
lower (B) markings.

□  Inspect both front brake flexible hoses for 
cracks or deterioration of tho 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.

Seat belts and seats
Note: The following checks are applicable to 
aH seat belts, front and rear.
□  Examine the webbing of all tho belts 
(including rear betts 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.
□  Seat belts w ith pre-tensioners, once 
activated, have a ‘ flag" or similar showing on 
the seat belt stalk. This, in itself, is not a 
reason for test failure.
□  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.

Vehicle identification
□  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 (8).

Steering and suspension
□  Have your assistant tum the steering wheel 
from side to side slightly, up to the point 
where the steering gear just begins to transmit 
this movement to the roadwheels. Check for 
excessivo free play between the stoering 
whed and the steering goar, indicating wear 
or insecurity of the steering column joints, the 
column-to-steering gear coupling, or the 
steering gear itself.
□  Have your assistant tum the steering wheel 
more vigorously in each direction, so that the 
roadwheels just begin to tum. As this is done, 
examine all the steering joints, linkages, 
fittings and attachments. Renow any 
component that shows signs of wear or 
damage. On vehicles with power steering, 
check the security and condition of the 
steering pump, drivebelt and hoses.
□  Check that the vehicle is standing level, 
and at approximately the correct ride height.

Shock absorbers
□  Depress each comer ot the vehicle in tum, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail.

i .
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Exhaust system
□  Start the engine. W ith your assistant 
holding a rag over the tailpipe, check the 
entire system for leaks. Repair or renew 
leaking sections.

Front and rear suspension and 
wheel bearings
□  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.
□  Now grasp the wheel at the 12 o'clock and
6 o ’clock positions and repeat the previous 
inspection. Spin the wheel, and check tor 
roughness or tightness of the front wheel 
bearing.

1 Checks carried out 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN

Jack up the fro n t and rear o f the vehicle, 
and securely support i t  on axle stands. 
Position the stands clear o f the suspension 
assemblies. Ensure tha t the wheels are 
clear o f the ground and tha t 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 brako hoso or pipe or any part of the body 
structure.
□  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.

□  The same genera) checks apply to i 
fitted with other suspension types, s^c* ** 
torsion bars, hydraulic displacer units trz. 
Ensure that all mountings and attachments *■» 
secure, that there are no signs of excew---* 
wear, corrosion or damage, and (on hyarajc 
types) that there are no fluid leaks or daragec 
pipes.
□  Inspect the shock absorbers for signs y  
serious fluid leakage. Check for wear o ' **« 
mounting bushes or attachments, or i 
to tho body of the unit.

Driveshafts 
(fwd vehicles only)
□  Rotate each front wheel in turn and 
the constant velocity joint gaiters lor sprts 
damage. Also check that each d rive s ri* 
straight and undamaged.

□  If excess free play is suspected at a 
component pivot point, this can be confirmed 
by using a large screwdriver or sim ilar tool 
and levering between the mounting and the 
component attachment. This w ill confirm 
whether the wear is in the pivot bush, its 
retaining bolt, or in the mounting itse lf (the 
bolt holes can often become elongated).

Braking system
□  If possible w ithout dismantling, 
brake pad wear and disc condition. E '.v jt 
that the friction lining material has not 
excessively, (A) and that the discs are • 
fractured, pitted, scored or badly worn E

□  Carry out all the above checks at the other 
front wheel, and then at both rear wheels.

Springs and shock absorbers
□  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.
□  If leaf springs are fitted, check that all 
leavos 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.

□  Examine all the rigid brake 
underneath the vehicle, and the fie*© # 
hose(s) at the rear. Look for corrosion. ch**r«; 
or insecurity of the pipes, and for signs r  
bulging under pressure, chafing. sp; *.s ; 
deterioration of the flexible hoses.
□  Look for signs of fluid leaks at the tx-aw 
calipers or on the brake backplates. Repa.' ar 
renew leaking components.
□  Slowly spin each wheel, while 
assistant depresses and releases 
footbrake. Ensure that each brake is opecs" ng 
and does not bind when the pedal is re'ease-:
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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 fille r 
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.
□  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.
□  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 o f 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 fa il. In this case 
professional repairs are likely to be neodcd.
C  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).
□  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 oxhaust 
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 
unbumt fuel (dirty air cleaner element, or 
other carburottor or fuel system fault).
□  An 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)
□  At the time of writing, for vehicles first used 
between 1« August 1975 and 31« July 1986 (P 
to C registration), the CO level must not 
exceed 4.5% by volume. For vehicles first 
used between 1»* August 1986 and 31“  July 
1992 (D to J registration), the CO level must 
not exceed 3.5% by volume. Vehicles first

used after 1“  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 and 
HC limits for each make and model of vehicle. 
The CO level is measured with the engine at 
idle speed, and at "fast idle". The following 
limits are given as a general guide:

A t idle speed - 
CO level no more than 0.5%

At fa s t idle’  (2500 to 3000 rpm) ■
CO level no more than 0.3%

(Minimum oil temperature 60°C)
□  If the CO level cannot be reduced far 
enough to pass the test (and the fuel and 
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 1“  August 1975 
and 31“  July 1992 (P to J registration) must 
not exceed 1200 ppm. Vehicles firs t used 
after 1“  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 and HC lim its for each make and 
model of vehicle. The HC level is measured 
with the engine at "fast idle". The following is 
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 wear 
and ignitkxVfuel system malfunction.

Diesel models
□  The only emission test applicable to Diesel 
engines is the measuring of exhaust smoke 
density. The test involves accelerating the 
engine several times to  its maximum 
unloaded speed.

Note: It is o f the utmost importance that the 
engine timing belt Is in good condition before 
the test is carried out.

□  The lim its for Diesel engine exhaust 
smoke, introduced in September 1995 are: 
Vehicles firs t used before 1s' August 1979:

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 accel­
eration which would obscure the view of 
other road users".

Non-turbocharged vehicles first used after 
1* August 1979:2.5m '

Turbocharged vehicles first used after 
1U August 1979:3.0rrv'

□  Excessive smoko can be caused by a dirty 
air cleaner clement. Otherwise, professional 
advice may be needed to find the cause.
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Engine
□  Engine fats to rotate when attempting to start
□  Engine rotates, but will not start
□  Engino difficult to start when cold
□  Engine difficult to start when hot
□  Starter motor noisy or excessive ly-rough in engagement
□  Engine starts, but stops immediately
□  Engine idles erratically
□  Engine misfires at idle speed
□  Engine misfires throughout the driving speed range
□  Engine hesitates on acceleration
□  Engine stalls
□  Engine lacks power
□  Engine backfires
□  Oil pressure warning light illuminated with engine running
□  Engine runs-on after switching off
□  Engine noises

Cooling system
□  Overheating
□  Overcooling
□  External coolant leakage
□  Internal coolant leakage
□  Corrosion

Fuel and exhaust systems
□  Excessive fuel consumption
□  Fuel leakage and/or fuel odour
□  Excessive noise or fumes from exhaust system

Clutch
□  Pedal travels to floor - no pressure or very little resistance
□  Clutch fails to disengage (unable to select gears)
□  Clutch slips (engine speed increases, with no increase in vehicle 

speed)
□  Judder as clutch is engaged
□  Noise when depressing or releasing clutch pedal

Manual transmission
□  Noisy in neutral with engine running
□  Noisy in one particular gear
□  Difficulty engaging gears
□  Jumps out of gear
□  Vibration
C  Lubricant leaks

Automatic transmission
□  Fluid leakage

Transmission fluid brown, or has burned smell
□  General gear selection problems
□  Transmission will not downshift (kickdown) with accelerator fully 

depressed
□  Engine will not start In any gear, or starts in gears other than Park 

or Neutral
□  Transmission slips, shifts roughly, is noisy, or has no drive in 

forward or reverse gears

Driveshafts
□  Clicking or knocking noise on turns (at slow speed on full-lock)
□  Vibration when accelerating or decelerating

Braking system
□  Vehicle pulls to one side under braking
□  Noise (grinding or high-pitched squeal) when brakes applied
□  Excessive brake pedal travel
□  Brake pedal feels spongy when depressed
□  Excessive brake pedal effort required to stop vehicle
□  Judder felt through brake pedal or steering wheel when braking
□  Brakes binding
□  Rear wheels locking under normal braking 

Suspension and steering systems
□  Vohlclc pulls to one skle
□  Wheel wobble and vibration
□  Excessive pitching and/or rdBng around comers, or during braking
□  Wandering or general instability
□  Excessively-stiff steering
□  Excessive play in steering
□  Lack of power assistance
□  Tyre wear excessive

Electrical system
□  Battery will not hold a charge for more than a fow days
□  Ignition/rvo-charge warning light remains illuminated with engine 

running
□  Ignition/no-charge warning light fails to come on
□  Lights inoperative
□  Instrument readings inaccurate or erratic
□  Hom inoperative, or unsatisfactory in operation
□  Windscreen/tailgate wipers inoperative, or unsatisfactory in 

operation
□  Windscreen/tailgate washers inoperative, or unsatisfactory in 

operation
□  Electric windows inoperative, or unsatisfactory in operation
□  Central locking system inoperativo. or unsatisfactory in operation

Introduction
The vehicle owner who doos 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. 
Faults do not usually just happen as a result of 
sudden failure, but dovelop 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 Investigations. 
Sometimes this is obvious, but on other 
occasions, a littlo  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 bo 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.

These pages provide an easy-reference 
guido to tho more common problems which 
may occur during the vehicle’s life. These 
problems and their possible causes are 
grouped under headings such as Engine, 
Cooling system, etc. The Chapter and/or 
Section which deals with the problem is also
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shown in brackets. Whatever the fault, certain 
basic principles apply. These are as follows:

Verity the fault. This is simply a matter ot 
being sure you know exactly what the 
symptoms are before starling 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 
it won't start, is there fuel in the tank? (Don't 
take anyone else's word on this particular

point, and don't trust the fuel gauge either!) It 
an electrical fault is indicated, look for loose or 
broken wires before digging out the test gear.

Cure the disoase. not tho 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 and corrected.

Don't take anything for granted. Particularly, 
don't forget that a now component may itself 
be defective (especially if its been rattling 
around in the boot for months), and don't 
leave components out of a fault diagnosis 
sequence just because they aro new or 
recently-fitted. When you do finally diagnose a 
difficult fault, you'll probably realise that all the 
evidence was there from the start.

Engine
Engine fails to rotate when attempting to start
□  Battery terminal connections loose or corroded (Weetty checks).
□  Battery discharged or faulty (Chapter 5A).
□  Broken, loose or disconnected wiring in tho starting circuit 

(Chapter 5A).
□  Automatic transmission not in P or N (Chapter 7B)
□  Defective starter solenoid or switch (Chaptor 5A).
□  Defective starter motor (Chaptor SA).
□  Starter pinion or flywheel ring gear teeth loose or broken 

(Chapters 2A. 28. 2C and SA).
□  Engine earth strap broken or disconnected (Chapter 5A).

Engine rotates, but will not start
□  Fuel tank empty.
ZZ Battery discharged (engine rotates slowly) (Chapter 5A).
□  Battery terminal connections loose or corroded (WeeWy checks).
□  Immobiliser fault (Chapter 12).
□  Ignition components damp or damaged - petrol models 

(Chapters 1 and SB).
□  Ignition timing incorrect (Chapter 58)
□  Broken, loose or disconnected wiring in the ignition circuit - petrol 

models (Chapter SB).
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Preheating system faulty - diesel models (Chapter SC).
□  Fuel injection system faulty - petrol models (Chapter 4A or 4B).
□  Fuel cut-off (stop) solenoid faulty - diesel models (Chapter 4C).
□  Air in fuel system - diesel models (Chapter 4C).
□  Major mechanical failure (eg camshaft drive) (Chapter 2A, 28 or 2C).

Engine difficult to start when cold
D  Battery discharged (Chapter 5A).
□  Ignition timing Incorrect (Chapter 58)
□  Battery terminal connections loose or corroded (WeeWy checks).
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
Preheating system faulty - diesel models (Chaptor SC).

□  Fuel injection system fault - petrol models (Chapter 4A or 48).
□  Other ignition system fault - petrol models (Chapter 5B).
D  Low cylinder compressions (Chapter 2A or 2B).

Engine difficult to start when hot
□  Air filter element dirty or clogged (Chaptor 1).
□  Fuel injection system fault - petrol models (Chapter 4A or 4B).
□  Low cylinder compressions (Chapter 2A or 28).
□  Ignition timing incorrect (Chapter 58)

Starter motor noisy or excessively-rough in 
engagement
□  Starter pinion or flywheel ring gear tooth loose or broken 

(Chapters 2A. 28 and 5A).
□  Starter motor mounting bolts loose or missing (Chapter SA).
□  Starter motor internal components worn or damaged (Chapter 5A).

Engine starts, but stops immediately
C  Loose or faulty electrical connections In the ignition circuit - petrol 

models (Chapter SB).
□  Vacuum leak at the throttle body or inlet manifold - petrol models 

(Chapter 4A or 48).
□  Blocked injector/fuel injection system fault - petrol models 

(Chapter 4A or 4B).

Engine idles erratically
□  Air filter element clogged (Chapter 1).
□  Vacuum leak at tho throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 4B).
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Uneven or low cylinder compressions (Chaptor 2A or 2B).
□  Camshaft lobes worn (Chapter 2A or 28).
□  Timing belt incorrectly tensioned (Chapter 2A or 2B).

Blocked injector/fuel injection system fault - petrol models 
(Chapter 4A or 4B).

□  Faulty Injectorfs) - diesel models (Chapter 4C).

Engine misfires at idle speed
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Faulty spark plug HT loads - petrol models (Chaptor 5B).
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 48).
□  Blocked injector/fuel injection system fault • petrol models 

(Chapter 4A or 4B).
□  Faulty injectors) - diesel models (Chapter 4C).

Distributor cap cracked or tracking internally - petrol models 
(where applicable) (Chapter 58).

□  Uneven or low cylinder compressions (Chapter 2A or 28).
□  Disconnected, leaking, or perished crankcase ventilation hoses 

(Chapter 4D).

Engine misfires throughout the driving speed 
range
□  Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low - petrol models 
(Chapter 4A or 4B).

□  Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A 48 or 4C).
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol modols (Chapter 4A or 48).
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Faulty spark plug HT leads - petrol models (Chapter 58).
□  Faulty injectors) - diesel models (Chapter 4C).
□  Distributor cap cracked or tracking internally - petrol models 

(where applicable) (Chapter 58).
□  Faulty ignition coil - petrol models (Chapter 58).
□  Uneven or low cylinder compressions (Chapter 2A or 28).

Blocked injector/fuel injection system fault • petrol models 
(Chapter 4A or 4B).
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Engine (continued)
Engine hesitates on acceleration
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 4B).
□  Blocked injector/fuel Injection system fault - petrol models 

(Chapter 4A or 4B).
□  Faulty injectors) - diesel models (Chapter AC).

Engine stalls
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 48).
□  Fuel filter choked (Chapter 1).
□  Fuel pump faulty, or delivery pressure low - petrol models 

(Chapter 4A or 4B).
□  Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B 

or AC).
□  Blocked injector/fuel Injection system fault - petrol models 

(Chapter 4A or 4B).
□  Faulty injectors) - diesel models (Chapter 4Q.

Engine lacks power
□  Timing belt incorrectly fitted or tensioned (Chapter 2A or 2B).
□  Fuel filter choked (Chapter 1).
□  Ignition timing incorrect (Chapter SB)
D  Fuel pump faulty, or delivery pressure low - petrol models 

(Chapter 4A or 4B).
□  Uneven or low cylinder compressions (Chapter 2A or 2B).
□  Worn, faulty or incorrectly-gapped spark plugs - petrol models 

(Chapter 1).
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 4B).
□  Blocked injector/fuol injection system fault - petrol models 

(Chapter 4A or 4B).
□  Faulty injectors) • diesel models (Chapter 4C).
□  Injection pump timing incorrect - diesel models (Chapter 4C).
□  Brakes binding (Chapters 1 and 9).
□  Clutch slipping (Chapter 6).

Engine backfires
□  Timing belt incorrectly fitted or tonsloned (Chapter 2A or 2B).
□  Vacuum leak at the throttle body, iniet manifold or associated 

hoses - petrol models (Chapter 4A or 4B).
□  Blocked injector/fuel injection system fault - petrol models 

(Chapter 4A or 4B).
□  Ignition timing Incorrect (Chapter 5B)

Oil pressure warning light illuminated with engine 
running
□  Low oil level, or incorrect oil grade Weekly checks).
□  Worn engine bearings and/or oil pump (Chapter 2C).
□  High engine operating temperature (Chapter 3).
□  Oil pressure relief valve defective (Chapter 2A or 2B).
□  Oil pick-up strainer clogged (Chapter 2A or 2B).

Engine runs-on after switching off
□  Excessive carbon build-up in engine (Chapter 2C).
□  High engine operating temperature (Chapter 3).
□  Fuel injection system fault - petrol models (Chapter 4A or 4B).
□  Faulty fuel cut-off (stop) solenoid - diesel models (Chapter 4C).

Engine noises
Pre-ignition (pinking) or knocking during acceleration or 
under load
□  Ignition timing incorrect/ignition system fault - petrol models 

(Chapter 5B).
□  Incorrect grade of spark plug • petrol models (Chapter 1).
□  Incorrect grado of fuel (Chapter 1).
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses - petrol models (Chapter 4A or 48).
□  Excessive carbon build-up in engine (Chapter 2C).
□  Blocked injector/fuel injection system fault - petrol models 

(Chapter 4A or 48).
W histling or wheezing noises
□  Leaking inlet manifold or throttle body gasket - petrol models 

(Chapter 4A or 4B).
□  Leaking exhaust manifold gasket or pipe-to-manifoid joint 

(Chapter 4A, 48 or 4C).
□  Leaking vacuum hose (Chaptors 4. 5B and 9).
□  Blowing cylinder head gasket (Chapter 2A or 2B).
Tapping or rattling noises
□  Worn hydraulic tappet or camshaft (Chapter 2A or 28).
□  Ancillary component fault (water pump, alternator, etc)

(Chapters 3 .5A, etc).
Knocking or thumping noises
□  Worn big-end bearings (regular heavy knocking, pertiaps less 

under load) (Chapter 2C).
□  Worn main bearings (rumbling and knocking, perhaps worsening 

under load) (Chapter 2C).
□  Piston slap (most noticeable when cold) (Chapter 2C).
□  Ancillary component fault (water pump, alternator, etc)

(Chapters 3 .5A. etc).

Cooling system
Overheating
□  Insufficient coolant in system {Weekly checks).

Auxiliary drivebelt broken or drivebelt tensioner faulty (Chapter 1 or 2)
□  Thermostat fautty (Chapter 3).
□  Radiator core blocked, or grille restricted (Chapter 3).
□  Electric cooling fan or thermoswitch faulty (Chapter 3).
□  Pressure cap faulty (Chapter 3).
□  Ignition timing incorrect/ignition system fault - petrol models 

(Chapter 58).
□  Inaccurate temperature gauge sender unit (Chapter 3).
□  Airlock in cooling system (Chapter 1).

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).
□  Water pump seal leaking (Chapter 3).
□  Boiling due to overheating (Chapter 3).
□  Core plug leaking (Chapter 2C).

Internal coolant leakage
□  Leaking cylinder head gasket (Chapter 2A or 28).
□  Cracked cylinder head or cylinder bore (Chapter 2A or 28).

Corrosion
□  Infrequent draining and flushing (Chapter 1).
□  Incorrect coolant mixture or inappropriate coolant type (Chapter 1).
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Fuel and exhaust systems
Excessive fuel consumption
□  Air filter element dirty or dogged (Chapter 1).
□  Fuel injection system fault - petrol models (Chapter 4A or 48).
□  Faulty injectors) - diesel modds (Chapter 4C).
□  Ignition timing incorrect/ignition system fault - petrol models 

(Chapter 58).
□  Tyres under-inflated (Weekly chocks).
□  Brakes binding (Chapter 9).

Fuel leakage and/or fuel odour
□  Damaged or corroded fuel tank, pipes or connections (Chapter 4). 

Excessive noise or fumes from exhaust system
□  Leaking exhaust system or manifold joints (Chapters 1 and 4).
□  Leaking, corroded or damaged silencers or pipe (Chapters 1 and 4).
□  Broken mountings causing body or suspension contact 

(Chaptor 1).

Clutch
Pedal travels to floor - no pressure or very little  
resistance
□  Broken clutch cable (Chapter 6).
□  Cable automatic adjuster faulty, or cablo out of adjustment 

(Chapter 6).
□  Broken clutch release bearing or fork (Chapter 6).
□  Broken diaphragm spring in clutch pressuro plate (Chapter 6).

Clutch fails to disengage (unable to select gears)
□  Cable automatic adjustor faulty, or cable out of adjustment 

(Chapter 6).
□  Clutch disc sticking on gearbox input shaft splines (Chapter 6).
□  Clutch disc sticking to flywheel or pressure plate (Chapter 6).
□  Faulty pressure plate assembly (Chapter 6).
□  Clutch release mechanism worn or incorrectly assembled 

(Chapter 6).

Clutch slips (engine speed increases, with no 
increase in vehicle speed)
□  Cable automatic adjustor faulty, or cable out of adjustmont 

(Chapter 6).
□  Clutch disc Imings excessively worn (Chapter 6).
□  Clutch disc linings contaminated with oil or grease (Chapter 6).
□  Faulty pressure plate or weak diaphragm spring (Chapter 6).

Judder as clutch is engaged
□  Clutch disc linings contaminated with oil or grease (Chapter 6).
□  Clutch disc linings excessively worn (Chapter 6).
□  Clutch cable sticking or frayed - cable-operated clutch (Chapter 6).
□  Faulty or distorted pressuro plate or diaphragm spring (Chapter 6).
□  Worn or loose engine or gearbox mountings (Chapter 2A or 2B).
□  Clutch disc hub or gearbox input shaft splines worn (Chapter 6).

Noise when depressing or releasing clutch pedal
□  Worn clutch release beanng (Chapter 6).
□  Worn or dry clutch pedal bushes (Chapter 6).
□  Faulty pressure plate assembly (Chapter 6).
□  Pressure plate diaphragm spring broken (Chapter 6).
□  Broken clutch disc cushioning springs (Chapter 6).

Manual transmission
Noisy in neutral with engine running
□  Input shaft bearings worn (noise apparent with clutch pedal 

released, but not when depressed) (Chapter 7A).‘
□  Clutch release bearing worn (noise apparent with clutch pedal 

depressed, possibly less when released) (Chapter 6).

Noisy in one particular gear
□  Worn, damaged or chipped gear teeth (Chaptor 7A).'

Difficulty engaging gears
□  Clutch fault (Chapter 6).
□  Worn or damaged gearchange linkage/cable (Chapter 7A).
□  Incorrectly-adjusted gearchango linkage/cablo (Chapter 7A).
□  Worn synchroniser units (Chapter 7A).*

Jumps out of gear
□  Worn or damaged gearchange linkage/cable (Chapter 7A).
□  Incorrectly-adjusted gearchange linkage/cable (Chapter 7A).
□  Worn synchroniser units (Chapter 7A).‘
□  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 tho corrective action necessary to remedy the symptoms 
described is beyond tho scope o f the home mechanic, the above 
information should be helpful in isolating the cause o f the condition, so 
that the owner can communicate clearly with a professional mechanic.



Every 20 000 miles - petrol models ia.«

It  Is very o ften  d iffic u lt to  Insert spark 
p lugs in to  th e ir holes w ith o u t cross­
th read ing  them . To avo id  th is  
possib ility, f it  a short length o f 5/16 inch 
In terna l d iam eter rubber hoso over tho 
end o f tho spark plug. The flexible hoso 
acts as a un iversa l jo in t to  he lp  a lign  
the p lug  w ith  the p lug hole. Should tho 
p lug  begin to  cross-th read, the hose 
w ill s lip  on the spark p lug , p reventing 
th read  dam age to  the a lum in ium  
cylinder head

22.2 Pull o ff the rubber w eatherstrip from  
the top o f tho bulkhead

17 Refer to Chapter 4 and refit the air filter 
housing.

22.4 L ifting out the cow l panel

22 Pollen filter renewal

1 The pollen filte r is located boneath the 
windscreen cowl panels; it is located on the 
left side on right-hand-dnve models, and the 
right side on left-hand drive models.
2 Open the bonnet, and lift up the rubber 
weathorstrip from the relevant end of the top 
o f tho engine compartment bulkhead (see 
illustration).
3 Peel back the rubber seal at the base of the 
windscreen, for access to the two cowl panel 
retaining clips (see illu s tra tio n ). Take care 
when prising these clips out o f position, as 
they are easily broken.
4 Remove the cowl panel from the car (see 
Illustration).
5 Unclip the filter air deflector and removo it 
(see illustration).
6 Release the two d ips at the front to release 
the framo. and lift the pollen filter and frame 
upwards and out from its  location (seo 
illu s tra tio n s ). Note which way round the 
frame is fitted.
7 Separate the frame from the old filte r, 
noting how it is fitted (see illustrations). Slot 
the new filter into the frame.
8 Wipe clean the filte r housing, then fit the 
new fitter and frame. Clip the filter securely in 
position and re fit tho air deflector and cowl 
panel.
9 Refit the rubber seal to  the engine 
compartment bulkhead to complete.

22.6a Release the retaining clips at the 
fro n t. . .

22.3 Peel back the rubber seal fo r access 
to  the cow l panel retaining clips

22.5 Removing the pollen filte r a ir 
de flector plate

22.7a Separating the pollen filte r from  the 
fram e

22.6b . . .  then remove the pollen filte r and 
frame

22.7b Pollen filte r, fram e and 
filte r housing

A Filter frame
B Frame fits into first fold o f filter at each 

end 
C Frame lugs
D Frame lug recesses in housing



ref.16 Fault finding

Automatic transmission
Note: Due to the complexity of the automatic transmission. It is difficult 
tor the home mechanic to property 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
□  Automatic transmission fluid is usually dark in colour. Fluid leaks 

should not be confused with engine oU. which can easily be blown 
onto the transmission by airflow.

□  To determine the source of a leak, first remove an buia-up drt and 
grime from the transmission housing and surroundng areas using a 
degreasing agent, or by stearrvcleaning. Drive the vehicle at low 
speed, so airflow wM not blow the leak far from its source. Raise and 
support the vehicle, and determine where the leak is coming from.

General gear selection problems
□  Chapter 78 deals with checking and adjusting the selector cable 

on automatic transmissions. The folowing 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.
d) Poor gear shift quality or erratic gear changes.

□  Refer to Chapter 7B for the selector cable adjustment procedure.

Transmission will not downshift (klckdown) with 
accelerator pedal fully depressed
□  Low transmission fluid level (Chapter 1).
□  Incorrect selector cable adjustment (Chapter 78).

Engine will not start in any gear, or starts in gears 
other than Park or Neutral
□  Incorrect selector cable adjustment (Chapter 78).

Transmission slips, shifts roughly, Is noisy, or has 
no drive in forward or reverse gears
□  There are many probable causes for the above problems, but 

unless there is a very obvious reason (such as a loose or corroded 
wiring plug connection on or near the transmission), the car 
should be taken to a VW dealer for the fault to be diagnosed. The 
transmission control unit incorporates a self-diagnosis facility, and 
any fault codes can quickly be read and interpreted by a VW 
dealer with the proper diagnostic equipment.

Driveshafts
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).

Vibration when accelerating or decelerating
□  Worn inner constant velocity joint (Chapter 8).
□  Bent or distorted driveshaft (Chapter 8).

Braking system
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, the front wheels are balanced, and that the vehicle 
is not loaded with weight in an unequal manner. Apart from checking 
the condition ot all pipe and hose connections, any faults occurring on 
the anti-lock braking system should be referred to a VW dealer tor 
diagnosis.

Vehicle pulls to one side under braking
□  Worn, defective, damaged or contaminated brake pads/shoes on 

one side (Chapters 1 and 9).
□  Seized or partially-seized front brake caliper/wheel cylinder piston 

(Chapters 1 and 9).
□  A mixture of brake pad/shoe Iming materials fitted between sides 

(Chapters 1 and 9).
□  Brake caliper or backplate mounting botts loose (Chapter 9).
□  Worn or damaged steering or suspension components (Chapters 1 

and 10).

Noise (grinding or high-pitched squeal) when 
brakes applied
□  Brake pad or shoe friction lining material worn down to metal 

backing (Chapters 1 and 9).
□  Excessive corrosion of brake disc or drum. (May be apparent after 

the vehicle has been standing for some time (Chapters 1 and 9).
□  Foreign object (stone chipping, etc) trapped between brake disc 

and shield (Chapters 1 and 9).

Excessive brake pedal travel
□  Inoperative rear brake self-adjust mechanism - drum brakes 

(Chapters 1 and 9).
□  Faulty master cylinder (Chapter 9).
□  Air in hydraulic system (Chapters 1 and 9).
□  Faulty vacuum servo unit (Chapter 9).

Brake pedal feels spongy when depressed
□  Air in hydraulic system (Chapters t and 9).
□  Deteriorated flexible rubber brake hoses (Chapters 1 and 9).
□  Master cylinder mounting nuts loose (Chapter 9).
□  Faulty master cylinder (Chapter 9).

Excessive brake pedal effort required to stop 
vehicle
□  Faulty vacuum servo unit (Chapter 9).
□  Faulty vacuum pump - diesel models (Chapter 9).
□  Disconnected, damaged or insecure brake servo vacuum hose 

(Chapter 9).
□  Primary or secondary hydraulic circuit failure (Chapter 9).
□  Seized brake caliper or wheel cytinder piston(s) (Chapter 9).
□  Brake pads or brake shoes incorrectly fitted (Chapters 1 and 9).
□  Incorrect grade of brake pads or brake shoes fitted (Chapters 1 

and 9).
□  Brake pads or brake shoe linings contaminated (Chapters 1 

and 9).



Judder felt through brake pedal or steering wheel 
when braking
□  Excessive run-out or distortion ol dcscs/drums (Chapters 1 and 9).
□  Brake pad or brake shoe linings worn (Chapters 1 and 9).
□  Brake caliper or brake backplate mounting bolts loose (Chapter 9).
□  Wear in suspension or steering components or mountings 

(Chapters 1 and 10).
□  Vibration through pedal - Anti-lock Braking System (ABS) m 

operation - no fault (models with ABS).

Brakes binding
□  Seized brake caliper or wheel cylinder p isto ls) (Chapter 9).
□  Incorrectly-adjusted hand brako mechanism (Chapter 9).
□  Faulty master cylinder (Chapter 9).

Rear wheels locking under normal braking
□  Rear brake shoe linings contaminated (Chapters 1 and 9).
□  Faulty brake pressure regulator (Chapter 9).
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Suspension and steering
Note: Before diagnosing suspension or steering faults, be sure that the 
trouble Is not due to incorrect tyre pressures, mixtures o f tyre types, 
worn tyres, or binding brakes.

V e h ic le  p u lls  to  o n e  s id e
□  Defective or worn tyre (WeeWy checks).
□  Tyre pressure low on one side of the car Weekly checks).
□  Excessive wear In suspension or steering components (Chapters 1 

and 10).
□  Incorrect front wheel alignment (Chapter 10).
□  Accident damage to steering or suspension components (Chapter 1).

W h e e l w o b b le  a n d  v ib ra tio n
□  Front roadwheels out of balance (vibration felt mainly through the 

steering wheel) (WeeWy checks).
□  Rear roadwheels out of balance (vibration felt throughout the 

vehicle) (Weekly checks).
□  Roadwheels damaged or distorted (Wee«y checks).
C  Faulty, worn or damaged tyre (Weekly checks).
□  Worn steering or suspension joints, bushes or components 

(Chapters 1 and 10).
□  Wheel bolts loose (Chapter 1).

E x c e s s iv e  p itc h in g  a n d /o r  ro llin g  a ro u n d  c o m e rs , 
o r  d u r in g  b ra k in g
□  Defective shock absorbers (Chapters 1 and 10).
□  Broken or weak spring and/or suspension component (Chapters 1 

and 10).
G Worn or damaged anti-roll bar or mountings (Chapter 10). 

W a n d e rin g  o r  g e n e ra l in s ta b ility
□  Incorrect front wheel alignment (Chapter 10).
□  Worn steering or suspension joints, bushes or components 

(Chapters 1 and 10).
□  Roadwheels out of balance (Weekly checks).
□  Faulty or damaged tyre (Weekly checks).
□  Wheel bolts loose (Chapter 1).
C  Defective shock absorbers (Chapters 1 and 10).

E x c e s s tv e ty -s tiff s te e r in g
□  Incorrect power steering fluid level (Weekly checks).
□  Lack of steering gear lubricant (Chapter 10).

□  Seized track rod end balljoint or suspension bailjoint (Chapters 1 
and 10).

□  Broken auxiliary drivebelt or drivebelt tensioner fault - power
steering (Chapter 1). .

□  Incorrect front wheel alignmont (Chapter 10).
□  Steering rack or column bent or damaged (Chapter 10).

Excessive play in steering
□  Worn steering column intermediate shaft universal joint 

(Chapter 10).
□  Worn steering track rod end balljoints (Chapters 1 and 10).
□  Worn rack-and-pinion stoonng gear (Chapter 10).
□  Worn steering or suspension joints, bushes or components 

(Chapters 1 and 10).

Lack of power assistance
□  Broken or incorrectly-adjusted auxiliary drivebelt (Chapter 1 or 2).
□  Incorrect power steering fluid level (Weekly checks).
□  Restriction in power steering fluid hoses (Chapter 1).
□  Faulty power steering pump (Chapter 10).
□  Faulty rack-and-pinion steering gear (Chapter 10).

Tyre wear excessive
Tyres w orn on Inside o r outside edges
□  Tyres under-inflated (wear on both edges) (Weekly checks).
□  Incorrect camber or castor angles (wear on one edge only) 

(Chapter 10).
□  Worn steering or suspension joints, bushes or components 

(Chapters 1 and 10).
□  Excessively-hard cornering.
□  Accident damage.
Tyre treads exh ib it feathered edges
□  Incorrect toe setting (Chapter 10).
Tyres w orn in centre o f tread
□  Tyres over-inflated (Weekly checks).
Tyres w orn unevenly
C  Tyres/wheels out of balance (Weekly checks).
C  Excessive wheel or tyre run-out (Weekly checks).
□  Worn shock absorbers (Chapters 1 and 10).
□  Faulty tyre (Weekly checks).
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Electrical system
Not*: For problems associated with the starting system, refer to the 
fauits listed under Engine earlier in this Section.

Battery will not hold a charge for more than a few 
days
□  Battery defective internally (Chaptor 5A).
□  Battory terminal connections looso or corroded (Wee«y checks).
□  Auxikary drivebelt worn or incorrectly adjusted (Chapter 1 or 2).
C  Alternator not charging at correct output (Chapter SA).
□  Alternator or voltage regulator faulty (Chapter 5A).
□  Short-circuit causing continual battery drain (Chapters 5A and 12).
Ignition/no-charge warning light remains 
illuminated with engine running
D  Auxiliary drivebelt broken, worn, or incorrectly adjusted (Chapter 1). 
C  Alternator brushes worn, sticking, or dirty (Chapter 5A).
C  Alternator brush springs weak or broken (Chaptor 5A).
□  Internal fault in alternator or voltage regulator (Chapter SA).
□  Broken, disconnected, or loose wring in charging circuit (Chapter SA).

Ignition/no-charge warning light fails to come on
□  Warning light bulb blown (Chapter 12).
□  Broken, dsconnocted. or looso wring in wamrg kght crcurt (Chapter 12). 
C Alternator faulty (Chapter SA).

Lights inoperative
C  Bulb blown (Chapter 12).
□  Corrosion of bulb or bulbholdor contacts (Chapter 12).
□  Blown fuse (Chapter 12).
□  Faulty relay (Chapter 12).
□  Brokon. loose, or disconnected wiring (Chapter 12).
□  Faulty switch (Chapter 12).

Instrument readings inaccurate or erratic 
Instrum ent readings increase w ith  engine speed
□  Faulty voltage stabiliser (Chapter 12).
Fuel o r tem perature gauges give no reading
C Faulty gauge sender unit (Chapters 3 and 4A, 48 or 4C).
□  Wiring open-circuit (Chapter 12).
□  Faulty gauge (Chapter 12).
Fuel or temperature gauges give continuous maximum reading
□  Faulty gauge sender unit (Chapters 3 and 4A, 48 or 4C).
□  Wmng short-circuit (Chapter 12).
□  Faulty gauge (Chapter 12).
Horn Inoperative, or unsatisfactory in operation 
Horn operates a ll the tim e
□  Horn push either earthed or stuck down (Chapter 12).
C  Horn cable-to-hom push earthed (Chapter 12).
Horn fa ils  to  operate
□  Blown fuse (Chapter 12).
□  Cable or cable connections loose, broken or dtecomected (Chapter 12).
□  Faulty horn (Chapter 12).
Horn em its in te rm itten t o r unsatisfactory sound
□  Cable connections loose (Chapter 12).
□  Horn mountings loose (Chapter 12).
□  Faulty horn (Chapter 12).

Windscreen/tailgate wipers inoperative, or 
unsatisfactory in operation
W ipers fa it to  operate, o r operate very slow ly
□  Wiper blades stuck to screen, or linkage seized or binding (Weekly 

checks or Chapter 12).
□  Blown fuse (Weekly checks or Chapter 12).

□  Cable or cable connections loose, broken or disconnected 
(Chapter 12).

□  Faulty relay (Chapter 12).
□  Faulty wiper motor (Chapter 12).
W iper blades sweep over too large o r too  sm all an area o f 
the glass
□  Wiper arms incorrectly positioned on spindles (Chapter 12).
□  Excessive woar of wiper linkage (Chapter 12).
C Wiper motor or linkage mountings loose or insecure (Chapter 12). 
W iper blades fa ll to  clean the glass e ffective ly
□  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 m ore washer je ts  inoperative
□  Blocked washer jet (Chapter 1).
□  Disconnected, kinked or restricted fluid hose (Chapter 12).
C Insufficient fluid in washer reservoir (Weekly checks).
W asher pump fa ils  to  operate
C Broken or disconnected wiring or connections (Chapter 12).
□  Blown fuse (WeeWy checks or Chapter 12).
□  Faulty washer switch (Chapter 12).
□  Faulty washer pump (Chapter 12).
W asher pump runs fo r some tim e before flu id  Is em itted 
from  je ts
□  Faulty one-way valve In fluid supply hose (Chapter 12).
Electric windows inoperative, or unsatisfactory in 
operation
W indow glass w ill only move in one d irection
□  Faulty switch (Chapter 12).
W indow 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 falls to move
D  Blown fuse (Chapter 12).
□  Faulty relay (Chapter 12).
C Broken or disconnected wiring or connections (Chapter 12).
□  Faulty motor (Chapter 11).

Central locking system inoperative, or 
unsatisfactory in operation
Com plete system  failure
□  Blown fuse (Weekly checks or Chapter 12).
□  Faulty relay (Chapter 12).
□  Broken or disconnected wiring or connections (Chapter 12).
□  Faulty bi-pressure pump (Chapter 11).
Latch locks but w ill not unlock, o r unlocks but w ill not lock
□  Broken or disconnected latch operating rods or levers (Chapter 11). 
C  Faulty relay (Chapter 12).
D  Faulty bi-pressure pump (Chapter 11).
One so lenoid /m otor fa ils  to  operate

Broken or disconnected wiring or connections (Chapter 12).
□  Faulty operating assembly (Chapter 11).

Broken, binding or disconnected latch operating rods or levers 
(Chapter 11).

□  Fault in door latch (Chapter 11).
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A
A BS (A nti-lock  b ra k e  s y s te m ) A system, 
usuafy etectronic«Hy controlled, that senses 
incipient wheel lockup during braking and 
relieves hydraulic pressure at wheels that are 
about to skid.
Air b a g  An inflatable bag hidden m 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 c le a n e r  A metal or plastic housing, 
containing a filter element, which removes 
dust and dirt from the air being drawn into the 
engine.
Air filter e le m e n t The actual filter in an air 
cleaner system, usually manufactured from 
pleated paper and requiring renewal at regular 
intervals.

Air fitter

A llen k ey  A hexagonal wrench which fits into 
a recessed hexagonal hole.
A lliga to r d i p  A long-nosed spring-loaded 
metal dip with meshing teeth. Used to make 
temporary electrical connections.
A lte rn a to r  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, ignition system and olectrical 
accessories.
A m p e re  (am p) A unit of measurement for the 
flow of electric current. One amp ts the 
amount of current produced by one volt 
acting through a  resistance of one ohm. 
A n a e ro b ic  s e a le r  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.
A n tifreeze  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 chemicals to inhibit corrosion and 
the formation of rust and other deposits that 
would tend to clog the radiator and coolant 
passages and reduce cookng efficiency. 
A n ti-s e iz e  c o m p o u n d  A coating that 
reduce* the risk of se iz in g  on fasteners that 
are subjected to high tomperatures. such as 
exhaust manifold bolts and nuts.
A s b e s to s  A natural fibrous mineral with great 
heat resistance, commonly used in 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.
Axleshaft A single rotating shaft, on either 
side of the differential, which delivers power 
from the final drive assembly to the drive 
wheels. Also caled a driveshaft or a halfshaft.

B
Ball bearing An anti-friction bearing 
consisting of a hardened inner and outer race 
with hardened steel balls betwoon two races. 
Bearing The curved surface on a shaft or in a 
bore, or the part assembled into either, that 
permits relative motion between them with 
minimum wear and friction.

Bearing
Big-end bearing The beanng in the end of 
the connecting rod that's attached to the 
crankshaft.
Bleed nipple A valve on a brake whool 
cylinder, caliper or other hydraulic component 
that is opened to purge the hydraulic system 
of air. Also called a b:ood screw.
Brake bleeding Procedure for removing air 
from lines of a hydraulic brake system.

Brake bleeding

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 aro bonded or 
riveted to the brake pads or shoes.
Brake pads The replaceable friction pads 
that pinch tho brake disc when the brakes we 
applied. Brake pads consist of a friction 
material bonded or riveted to a rigid backing 
plate.
Brake shoe The croscent-shapod 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 betwoon 
tho ongine 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 tod that can be set 
to measure inside or outside dimensions of an 
object.
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 fuol with 
air in the proper proportions to provide a 
desired power output from a spark ignition 
internal combustion engine.
Castellated Resembling the parapets along 
the top of a castle wall. For example, a 
castellated baijoint stud nut.
Castor In wheel alignment, tho backward or 
forward tit of the steering axis. Castor is 
positive when the steering axis is incknod 
rearward at the top.
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Catalytic converter A silencer-like device in 
the exhaust system which converts certain 
pollutants in the exhaust gases into less 
harmful substances.

Catalytic convertor
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 Tits into 
a groove on tho outsido of a cylindrical piece 
such as a shaft.
Cloarance Tho amount of space botween 
two parts. For example, between a piston and 
a cylinder, botween a bearing and a |oumal. 
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 cytinder 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 ongino 
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. 
Doublo-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 steenng pump, air conditioning 
compressor, otc. off the crankshaft pulley.

Accossory dnvcbclts
Driveshaft Any shaft used to transmit 
motion. Commonly used when referring to the 
axleshafts on a front wheel drive vehicle. 
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 Insido of tho drum to 
slow or stop the vehicle.

E
EGR valve A valve used to introduce exhaust 
gases into the intake air stream.
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 Eloctncal and Electronic 
Systems Manual.
Electronic Fuel Injection (EFI) A computer 
controlled fuel system that distributes fuel 
through an injector locatod in each Intake port 
of the engine.
Emergency brake A braking system, 
independent of tho main hydraulic system, 
that can be used to slow or stop the vehicle if 
the primary brakes fail, or to hold tho 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 senes 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 systom (EMS) A
computer controlled system which manages 
the fuol 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.

F
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 parts.

Firing order The order In which the engine 
cylinders fire, or doirver their power strokes, 
beginning with the number one cylinder.
Flywheel A heavy spinning wheel in which 
energy is absorbed and storod 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 takos 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 faded fusible link must frequently be 
cut from the wiro for replacement.
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G
Gap The distance the spark must travel In 
jumping from the centre electrode to tho side 
eioctrode in a spark plug. Also refers to tho 
spacing between the points in a contact 
breaker assembly in a conventional points- 
type ignition, or to the distance between the 
reluct or or rotor and the pickup col in an 
electronic ignition.

Adjusting spark plug gap

Gasket Any thin, soft material - usually cork, 
cardboard, asbestos or soft metal - installed 
between two metal surfaces to ensure a good 
seal. For instance, the cylinder head gasket 
seats the joint between the block and tho 
cylinder head.

Gasket
Gauge An instrument panel display used to 
monitor engine conditions. A gauge with a 
movable pointer on a dial or a fixed scale is an 
analogue gauge. A gauge with a numerical 
readout is called a digital gauge.

H
Halfshaft A rotating shaft that transmits 
power from the final drive unit to a drive 
wheel, usually when ref or ring to a live rear 
axle
Harmonic balancer A device designed to 
reduce torsion or twisting vibration in the 
crankshaft. May bo incorporated in the 
crankshaft pulley. Also known as a vibration 
damper.
Hone An abrasive tool for correcting small 
irregularities 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. Hydrauic tappets also 
reduce valve noise.

I
Ignition timing The moment at which the 
spark plug fires, usually expressed in tho 
number of crankshaft degrees before the 
piston reaches the top of its stroke.
Inlet manifold A tube or housing with 
passages through which flows tho air-fuei 
mixture (carburettor vehicles and vehicles with 
throttlo body injection) or air only (port fud- 
■njocted vehicles) to the port openings in the 
cylinder head.

J
Jump start Starting tho engine of a vehicle 
with a discharged or weak battory 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 tho rockor arm in 
position.
Lockwasher A form of washer designed to 
prevent an attaching nut from working loose.

M
MacPherson strut A type of front 
suspension system devised by Earto 
MacPherson at Ford of England. In its original 
form, a simple lateral tnk with the anti-roll bar 
creates the lower control arm. A long strut - an 
integral cod spring and shock absorber - is 
mounted between the body and the steering 
knuckle. Many modem so-called MacPherson 
strut systems use a conventional lower A-arm 
and don't rety on the anti-rod 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.
Ohmmoter An instrument for measuring 
electrical resistance.
O-ring A type of sealing ring made of a 
special rubber-like material; in use. tho O-ring 
is compressod into a groove to provide the 
seafcng action.
Overhead cam (ohc) engine An engine with 
the camshaft(s) located on top of the cylinder 
head<$).

Overhead valve (ohv) engine An engine with 
the valves located in the cylinder head, but 
with the camshaft located in the engine block. 
Oxygen sonsor 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 instoad of a slot for a corresponding 
typo ot 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 stnp indicates the clearance between 
journal and bearing.

Piastigago

Propeller shaft The long hollow tube with 
universal joints at both ends that carrios 
power from tho transmission to the differential 
on front-enginod 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-nnd-pinlon steering A steering system 
with a pinion gear on tho 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 
movemont is transmitted through the track 
rods to the stoering arms at the wheels. 
Radiator A liquid-to-air heat transfer device 
designed to reduco 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; recontty, however, manufacturers 
havo 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.
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Rotor In a distributor, tho rotating device 
inside the cap that connects the centre 
electrode and the outer terminals as it turns, 
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 compressor 
wheel, shaft and turbine wheel.
Runout The amount of wobble (in-artd-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 liquid 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 bums out or the lens 
cracks, tho 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.

Shim Thin spaoef. commonly 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 puilor 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.
S tarter inhibitor sw itch 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 valvo 
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 tho 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 bolt 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 tho 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 tho 
wheels apart.
Toe-out The amount tho front wheels are 
closer together at the rear than at tho 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 a r 
Normally used to increase the power output 
from a given engine displacement, but can 
also be used primarily to reduce exha us', 
emissions (as on VW's "Umwelt" Diese 
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.

V
Valve A device through which the flow of 
liquid, gas. vacuum, or loose material in bul* 
may be started, stopped, or regulated by a 
movable part that opens, shuts, or partially 
obstructs one or more ports or passageways 
A valvo is also the movable part of such a 
device.
Valve clearance The clearance between tho 
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 ca liper 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 electric* 
■pressure" in a circuit. One volt that w * 
produce a current of one ampere through a 
resistance of one ohm.

w
Welding Various processes used to join meta 
items by heating tho areas to be joined to a 
molten state and fusing them together. For 
more information refer to the Haynes 
Automotive Welding Manual.
W iring diagram A drawing portraying tho 
components and wires in a vehicle's elect rica 
system, using standardised symbols. For 
more information refer to tho Haynes 
Automotive Electrical and Electronic Systems 
Manual.

Serpentine drivebelt
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A
ABS-9*14
Accelerator cable • 4A*5. 48*4. 4C*2 
Aerial -12*15
A ir clcanor and inlot system - 4A*3, 4B*3. 4C*2
A ir conditioning - 3*11
A ir filte r - 1A*15.1B*15
Airbag - 1A*8, 18*8,12*17
Alternator - 5A*3. 5A*4
Anti-lock braking system - 9*14
Anti-roll bar - 10*7
Anti-theft immobiliser system • 12*18 
Antifreeze - 0*11. 0*16.1A*2.1A*16. 1B*2.1B*16 
ATF - 0*16,1A*2.1A*15. 18*2. 1B*14 
Automatic transmission - 7B»1 et soq 

fluid - 0*16. 1A*2.1A*15, 1B*2. 1B*14 
o v e rh a u l - 78*3 
re m o v a l a n d  re fitting  - 7B*2 
s e le c to r  c a b le  - 7B*3 

Auxiliary drivebelt - 1 A *14.18*13. 2A*10. 28*8

B
8attery - 0*15. 5A*2.5A*3 

electrolyte level - 1A*9.18*9 
Big-end bearings • 2C*21 
Blooding the brakes - 9*2 
Body electrical systom - 12*1 et seq 
Body exterior fittings - 11*19 
Bodywork and fittings - 11*1 et seq 
Bonnet and release cable -11*5 

lock -11*6
Bosch Mono-Motronic system components - 4A*5. 4B*5 
Brake fluid - 0*12.0*16.1A*17. 1B*17 
Braking system - 9*1 et seq

bleeding - 9*2 
calipers - 9*9 
check - 1A*10.1B*10 
discs - 9*7 
drums - 9*8
fluid - 0*12. 0*16. 1A*17, 18*17 
master cylinder - 9*10 
pads - 1A*7.18*7.9*4 
pedal - 9*11 
pipes and hoses - 9*3 
pressure-regulating valve - 9*13 
shoes - 1A*10.18*10.9*4 
vacuum pum p-9*15 
vacuum servo unit - 9*11.9*12 
wheel cylinder - 9*10 

Bulbs - 0*15.12*1. 12*6. 12*9 
Bumper -11 *4

c
Calipers - 9*9 
Camshaft

cover-2A*10. 28*9 
oil seal - 2A*11. 28*9 

Capacities - 1A*2.18*2 
Carpets - 11*2. 11*22 
Catalytic converter - 4D*5

Central locking -11*16 
Centre consolo -11 *23 
Charging system - 5A*1 et seq 
Cigar lighter - 12*11 
Clutch -6*1  et soq 

assembly - 6*3 
cable - 6*1 

Component location - 1A*4,1B*4 
Compression test - 2A*5. 2B*4 
Connecting rods - 20 1 6 . 202 4  
Conversion factors - REF*2 
Coolant - 0*11. 0*16.1A*2.1A*16.1B*2.18*16 

pump - 3*6 
Cooling fan - 3*4 
Cooling system - 3*1 e t seq 

draining, flushing and filling - 1A*16.18*16 
electrical switches - 3*5 
hoses - 3*2 

Crankcase emission system • 40*2 
Crankshaft - 2 0 1 8 .2 0 2 2  

oil seals - 2A*11. 2B*9 
Cylinder block/crankcase casting - 20 2 0  
Cylinder compression test - 2A*5. 28*4 
Cylinder head - 2A*13. 28*11 .2010

D
Dents -11*2
Depressurising the fuel injection system - 4A*9, 48*8 
Diesel engine In-car repair procedures • 2B*1 e t seq 

management system - 4 0 9  
Dim-dip lighting system - 12*19 
Dimensions - REF*1 
Discs - 9*7 
D istributor - 58*4 
Door -11*6 

handle and lock -11 *8 
inner trim panel -11 *7 
window glass and regulator -11*11 

Draining 
cooling system - 1A*16. 18*16 
fuel filter - 18*7 

Driveshafts -8*1  et soq 
gaiters - 1A*9.18*9. 8*3 
overhaul - 8*4 

Drums - 9*8

E
EGR system - 4D*3 
Electric cooling fan - 3*4 
Electric windows -11*17 
Electrical fault finding -12*2 
Electrical switches - 3*5, 12*5 
Emission control system - 4D’ 1 et seq 
Engino removal and overhaul procedures - 2C»1 et seq 

a n d  t r a n s m is s io n  re m o v a l - 2 0 5  
au x ilia ry  d riv e b e lt - 2A*10. 28*8 
b ig - e n d  b e a r in g s  - 2021 
c a m s h a f t  c o v e r  -  2A*10, 28*9 
c o m p r e s s io n  t e s t  - 2A*5. 28*4 
c ra n k s h a f t  - 201 8 . 2 0 2 2  
c y lin d e r  b lo c k /c r a n k c a s e  c a s t in g  - 2 0 2 0  
c y lin d e r  h e a d  - 2A*13, 28*11. 2 0 1 0
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ftywheet/drrveplate - 2A*17.28*13 
hydraukc tappets - 2A*16. 2B*13 
intermediate shaft - 2019  
main bearings - 2021
management system fault code - 1A*8.1B*8
mountings - 2A*17,2B*13
oil - 0*11.0*16.1A*2,1A*6.1B*2. 1B*6
oil pump and pickup - 2A*19. 28*15
overhaul - 2010 . 2021
pistons - 2016 , 2023 . 2024
start-up after overhaul - 20 2 5
sump - 2A*19, 28*14
timing belt - 1A*16.1B*13 ot soq. 2A*5. 2A*7. 2B*4. 2B*6 
top cover - 2A*20 
won't start - 0*6 

Evaporative loss emission control systom - 4 0 2  
Exhaust emissions check - 1A*17.18*17 
Exhaust Gas Recirculation system - 4 0 3  
Exhaust manifold - 2A*13.28*11 .403  
Exhaust systom - 40*1 ot soq 

check - 1A*10.18*10 
Exterior light bulbs - 12*6 
Exterior m irrors - 11*18

F
Facia panel • 11*23 
Fault finding - REF* 12 ot soq 

electrical -12*2 
Fixed rear window glass -11*19 
Fluids - 0*16.1A*2.1B*2 
Flywheel/driveplato - 2A*17. 28*13 
Fuel cut-off solenoid valve - 4 0 9  
Fuel fitte r - 1A*15.1B*12. 4A*7.48*8 

water draining - 1 B*7 
Fuel injection pump - 4 0 5  

timing - 4 0 8  
Fuel injection system 

depressurisation - 4A*9.48*8 
testing and adjustment - 4A*10, 4B*9 

Fuel injectors - 4A*6. 4B*6.4 0 8  
Fuel pump and gaugo sender unit - 4A*7. 48*8 
Fuel systom - single-point petrol Injection - 4A»1 ot soq 
Fuol systom - m ulti-point petro l injection - 4B*1 ot soq 
Fuel system - diesel - 4 0 1 ot soq 
Fuel tank - 4A*8.48 *8 .4 0 4  

sender unit - 4 0 3  
Fuses - 0*15.12*3

G
Gearbox see Automatic or Manual transmission 
Gearchange linkage - 7A*2 
Glossary of technical terms - REF*19 
Glovebox -11*22 
Glow plugs - 5 0 2  

control unit - 5 0 1

H
Handbrake - 9*12 

cables - 9*13
lever and warning light switch - 9*12 

Headlights -12*10 
beam - 1A*11,18*11.12*10 

Heated front soats -12*19

Heater/ventilation components - 3*7,3*11
Heating systom - 3*1 ot soq
Hinge lubrication - 1A*8,1B*8
H om -1A *8.1B *8.12*14
Hose leak check - 0 *9 .1A*9.1B*9
HT coil - 5B*3
Hub boarings -10*8. 10*8
Hydraulic fluid - 0*12. 0*16.1A*17.1B*17
Hydraulic system, bleeding - 9*2
Hydraulic tappets - 2A*16, 28*13

I
Idlo speed -18*12 

boost - 4C*8 
Ignition coil - 58*3 
Ignition key park lock system - 7B*4 
Ignition switch/steering column lock -12*4 
Ignition system - 5 8 *t et soq 

sensors - 58*5 
Ignition tim ing - 58*5 
Injection pump tim ing - 4C*8 
Injectors - 4A*6, 48*6. 4 0 8  
Inlet air temperature 

control system - 4B*4 
vacuum switch - 4A*4 

Inlet manifold - 2A*13. 2B*11,4A*9. 4B*8.4011 
heater - 4A*10 

Instrument panel • 12*10 
Instruments - 12*11 
Interior light bulbs -12*9 
Interior trim  -11*22 
Intermediate shaft - 2C*19 

oil seal - 2B*9 
Introduction - 0*4

J
Jacking - FtEF*5 
Jump starting - 0*7

L
Leaks - 0 *9 .1A*9.18*9 
Lights - 1A*8.1B*8 
Lock lubrication • 1A*8. 18*8 
Lubricants - 0*16.1A*2,1B*2

M
Main bearings - 2021 
Maintenance schedule - 1A*3.1B*3 
Major body damage -11 *4 
Manifolds - 2A*13, 28*11.4A*9.48*8, 4C*11. 4 0 3  
Manual steering gear -10*15 
Manual transmission - 7A*1 o t soq 

oil - 0*16. 1A*2.18*2 .1A*14.1B*14 
overhaul - 7A*4 
removal and refitting - 7A*2 

Master cylinder - 9*10 
Maximum engine spe«d - 4C*8 
M irrors -11*18 
MOT test checks - REF*8



1A.14 Every 20 000 miles - petrol models

(arrowed) - models up to October 1995

23 Auxiliary drivebelt 
check and renewal

Checking
1 Disconnect the battery negative load and 
position it away from tho terminal. Note: U the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
2 Park the vehicle on a level surface, apply 
the handbrake and chock the rear wheels. 
Loosen the right-hand front wheel bolts.
3 Raise the front of the vehicle, rest it 
securely on axle stands and remove the right- 
hand front roadwheel.
4 Tum the steering to full right-hand lock. 
Where applicable, remove the fasteners, and 
lower the wheel arch liner and/or noise 
insulation tray for access to the drivebelt. 
Models with power steenng may have a cover 
fitted over the drivebelt - if so. release the 
fasteners and remove it.
5 Using a socket and wrench on the 
crankshaft sprocket bolt, rotate the crankshaft 
so that the full length of the auxiliary drivebelt 
can be examined. Look for cracks, splitting 
and fraying on the surfacc of the belt: check 
also for signs of glazing (shiny patches) and 
separation of the belt plies. If damage or wear 
is visible, the belt should be renewed. If there 
is any evidence of contamination by oil.

24.4 Loosening the filler/level plug (1) 
using a hex adapter - also shown Is the 

transmission oil drain plug (2)

24.3 Transmission oil filler/level plug 
(arrowed) - models from October 1995

grease or coolant, the reason should be 
investigated without delay.
6 Check the drivebelt tension by pressing on 
the belt at a point midway between two 
pulleys. Depending on the type of belt, it 
should move by approximately 5 to 10 mm. If 
the drivebelt appears excessively taut or 
slack, refer to Chapter 2A and adjust the belt 
tension.
7 On completion, refit the wheol arch liner 
and noise Insulation tray (as applicable), then 
refit the roadwheel and lower the car to the 
ground. Tighten the roadwheel bolts to the 
specified torque.

Renewal
8 For details of auxiliary drivebelt renewal, 
refer to Chapter 2A.

24 Manual transmission
oil level check

1 Park the car on a level surface. 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 w ill 
remain distnbuted around the transmission 
components, resulting in an inaccurate level 
reading.
2 On models built up to October 1995. the 
filler/level plug is located on the left-hand side 
of the transmission housing, next to the 
driveshaft (see illustration). For easier 
access, tum the steering onto full left lock. Do 
not raise the car. because the level must bo 
checked with the car resting on its wheels, on 
a level surface.
3 On models built after October 1995. the 
fillor/lovel plug is on the front of the 
transmission housing, and can be accessed 
from above (see illustration). If preferred, 
however, the plug can be reached from 
below, but note that this may mean removing 
the noise insulation tray (where applicable) 
from under the engine for access.
4 Wipe clean the area around the filler/level 
plug. A 17 mm hexagonal adaptor (or a large 
Allen key) will be required to remove the plug, 
which w ill probably be quite tight (see 
Illustration).

5 The oil level should reach the lower odgo 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 through the hole as 
necessary until a trickle of new oil can be seen 
emerging. The level will bo correct when the 
flow ceases; use only good-quality oil of the 
specified type.
6 Filling the transmission with oil is an 
extremely awkward operation: above a l. allow 
plenty of time for the oil level to settle properly 
before checking it. If a large amount is added 
to the transmission, and a large amount flows 
out on checking the lovol. refit the fillor/level 
plug: take the vehicle on a short journey so 
that the new oil is distributed fully around the 
transmission components, then recheck tho 
level when it has settled again.
7 If the transmission has been overfilled so 
that o il flows out when the filler/level plug is 
removed, check that the car is completely level 
(front-to-rear and sido-to-side). and allow the 
surplus to drain off into a suitable containor.
8 When the level is correct, refit the plug, 
tightening it to the specified torque, and wipe 
off any spilt oil.

25 Underbody protection check%
1

Raise and support the vehicle on axle 
stands. Using an electric torch or lead light, 
inspect the entire undersido of the vehicle, 
paying particular attention to the wheel 
arches. Look for any damage to the flexible 
underbody coating, which may crack or flake 
off with age. leading to corrosion. Also check 
that the wheel arch liners are securely 
attached with any clips provided • If they 
come loose, dirt may get in behind the imers 
and defeat their purpose. If there is any 
damage to the underseal, or any corrosion, it 
should be repaired before the damage gets 
too serious.

26 Air filter renewal

1
Single-point injection models
1 Lift up the catches to release the over­
centre wire clips around the air cleaner 
housing, then lift off the top cover. Where 
applicable, unclip the vacuum hose from the 
top cover (see illustrations).

Multi-point Injection models
2 Unscrew and remove the eight screws 
securing the air cleaner top cover. The screws 
are of different lengths, so note their locations



Index ref*25
O
Oil

engine -0 * 11.0* 16.1A*2.1A*6.1B*2.1B*6 
manual transmission - 0*16.1A*2,18*2 .1A*14,1B*14 

Oil filte r - 1A*6.1B*6 
Oil pump and pickup - 2A*19, 2B*15
Oil sea ls-2A*11.2B*9

P
Pads - 1A*7,18*7, 9*4
Petrol engine in-car repair procedures - 2A‘ 1 at seq 
Pistons and connecting rods - 2 016 , 2023 . 2024  
Pollen filte r-1A*13.18*12 
Power steering 

fluid - 0*13. 0*16.10*16 
pump -10*16 

Pre-heating system - 5 0  f  o f seq 
Punctures - 0*8

R
Radiator - 3*2 

grille and headlight surround -11 *26 
Radio/cassette -12*15 

aerial - 12*15 
anti-theft system - REF*5 

Reference - REF*1 et seq 
Relays -12*3
Repair procedures - R£F*4
Reversing light switch - 7A*4
Road speed sensor/speedometer drive • 7A*4
Road test - 1A*11.18*11
Roadside Repairs - 0*6 et seq
Rotor arm - 58*5
Routine maintenance and servicing - 1A*1 e t seq, 1B*1 et seq 
R ust-11*3

s
Safety first! - 0*5
Scratches -11 *2
Screen washer fluid - 0*12
Seat belt tensioning mechanism - 11 *20
S e a ts-11*19.11*20.12*19
Selector cable - 78*3
Service interval display, resetting - 1A*8.18*8 
Servicing see Routine maintenance 
Shoes - 1A*10.1B*10.9*4 
Short-circuit -12*2 
Spare parts - REF*3 
Spark plugs - 1A*12 
Speakers -12*16 
Starter motor - 5A*6 
Starting problems - 0*6 
Starting system - SA*1 et seq 
Steering - 10*1 e t seq 

angles - 10*17 
check - 1A*10.18*10 
column -10*11
column combination switch -12*4 
column height adjuster -10*14 
gear - 10*14,10*15 
gear gaiters -10*14 
wheel -10*10 

Stop-light switch - 9*13

Stub axle -10*8 
Sump - 2A*19, 28*14 
Sunroof - 11*19 

guide rail lubrication - 1A*12,18*12 
Suspension - 10*1 e t seq 

check - 1A*10,1B*10
strut and coil springs -10*2.10*3,10*8,10*9 

Switches - 3*5,12*5 
Swivel hub -10*5

T
Tailgate - 11*14,11*19 

lock - 11*15 
wiper motor -12*13 

TOC - 2A*3, 28*3 
Thermostat - 3*3 
Timing belt - 1A*16, 18*13 et seq 

outer covers - 2A*5, 28*4 
sprockets and tensioner - 2A*7.2B*6 

Tools - REF*6 
Torsion beam axle - 10*10 
Towing - 0*9
Track-rod end balljoints -10*16 
Transmission

and engine removal - 2 0 5  
chock - 1A*9,18*9 

Trim panel - 11*7 
Tyres - 0*14 

pressures - 0*16

u
Underbody

protection check - 1A*14.1B*15 
views - 1A*5.1B*4 

Underbonnet views - 0*10.1A*4,18*4 
Unleaded petrol - 4A*10, 48*9 
Upholstery -11*2

V
Vacuum pump - 9*15 
Vacuum servo unit - 9*11 

chock valve - 9*12 
Vehicle identification - REF*3 
Vehicle support - REF*5 
Ventilation system - 3*1 et seq

w
Washer system - 1A*8.1B*8.12*13 
Water pump - 3*6 
Weekly checks - 0*10 et seq 
Weights • REF*1 
Wheel 

alignment - 10*17 
bearings -10*6,10*8 
changing - 0*8 
cylinder - 9*10 

Window glass and regulator -11*11 
Windscreen - 11*19 

wiper components - 12*11 
Wiper blades - 0*13 
Wiring diagrams - 12*20 et seq 
Wishbone/towor arm - 10*6 
Working facilities - REF*6
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H a y n e s  M a n u a l s  -  T h e  C o m p l e t e  L i s t

Title____________________________ Book No. Title___________________________ Book No. Title Book No.
ALFA ROMEO AHasudSpmt (74 - 88) up to F * 0292
Alt* Romeo Alfetta (73 • 87) up to E' 0531
AUOI80.90 & Coupe Petrol (79 - Nov 88) up to F 0605
Audi 80.90 & Coupe Petrol (Oct 86 - 90) 0 to H 1491
Audi 100 & 200 Petrol (Oct 82 • 90) up to H 0907
AudMOO 4 A6 Petrol 4 Diesel

(May 91-May 97) H toP 3504
Audi A3 Petrol & Diesel (96 • May 03) P to 03 4253
Audi A4 Petrol S Diesel (95 - Feb 00) M to V 3575
AUSTIN A35 & A40 (56 • 67) up to F * 0118
AusmM&'Rowf Maestro U  4 1.6 Petrol

(83 - 95) up toM 0922
AusfcrvWG Metro (80 • May 90) up to G 0718
Au»vfiowrMon!ego1.341.6Petrcl($4-9t)AtoL 1066
AustnM&Rwer Montego 2.0 Petrol (84-95) A to M 1067
Mini (59 - 69) up to H* 0527
MM (69-01) up to X 0546
AustSrvRover 2.0 litre Oesel Engine (86 - 93) C to L 1857
Austin Healey 1008 4 3000 (56 - 68) up to G ' 0049
BEDFORD CF Petrol (69 - 87) up to E 0163
Bedtort/VauxW Rascal & Sunk) Supercarry

(86-Oct 94) C to M 3015
BMW 316.320 & 320i (4-cyf) (75 - Feb 83) up to Y* 0278
8MW 320,320i. 323) 4 32S< (6-cyO

(Oct 77-Sept 87) up to E 0815
BMW 3- 4 5-Series Petrol (81 - 91) up to J 1948
BMW 3-Series Petrol (Apr 91 - 96) H to N 3210
BMW 3-Senes Petrol (Sept 98 • 03) S to 53 4067
BMW 52014 525e (Oct 81 - June 88) up to E 1560
8MW 525.528 4 528t (73 - Sept 81) up to X ' 0632
BMW 5-Series 6-cyl Petrol (Apri 96 - Aug 03) N to 03 4151
BMW 1500,1502.1600.1602.2000 4 2002

(59 - 77) up to S ’ 0240
CHRYSLER PT Cruiser Petrol (00 - 03) W to 53 4058
CITROEN 2CV. Ami 4 Dyane (67 • 90) up to H 0196
ttroin AX Petrol 4 Diesel (87 • 97) D to P 3014
Citroin Berimgo 4 Peugeot Partner Petrol 4 Diesel

(96 • 05) P to 55 4281
Citroin BX Petrol (83 - 94) A to L 0908
Citroin C15 Van Petrol 4 Diesel (89 - Oct 98) F to S 3509
Citroin C3 Petrol 4 Diesel (02 - 06) 51 to 05 4197
Citroen CX Petrol (75 - 88) up to F 0528
Citrodn Saxo Petrol 4 Diesel (96 - 04) N to 54 3506
Citroin Visa Petrol (79 • 88) up to F 0620
Citroin Xanta Petrol 4 Diesel (93 - 01) K to Y 3082
Citroen XM Petrol 4 Diesel (89 • 00) 6 to X 3451
C4roinXsaraPetrol4Dwsel(97-SeptOO)RtoW 3751
Citroin Xsara Picasso Petrol 4 Diesel

(00 - 02) W to 52 3944
Ortrote ZX Diesel (91 - 98) J to S 1322
Citroin ZX Petrol (91 - 98) H to S 1881
Citroin 1.7 4 1.9 Rre Diesel Engine (84 - 96) A to N 1379
FIAT 12$ (73 • 87) up to E ’ 0305
Bat 500 (57 - 73) up to M * 0090
Fiat Bravo 4 Brava Petrol (95 - 00) N to W 3S72
Fiat Cinquecento (93 - 98) K to R 3501
fttt Panda (81 - 95) up to M 0793
Fiat Punto Petrol 4 Oesel (94 • Oct 99) L to V 3251
Fiat Pirto Petrol (Oct 99 - July 03) V to 03 4066
Fiat Reoau Petrol (84 - 88) AtoF 1167
Fiat Tipo Petrol (88-91 )E to J 1625
Fiat Uno Petrol (83 - 96) up to M 0923
Fiat X1rt (74 - 89) up to G* 0273
FORD Angfa (59-68) n> to G‘ 0001

Ford Capri II (4 III) 1.6 4 2.0 (74 - 87) up to E 1 0283
Ford Capri II (4 III) 2.8 4 3.0 V6 (74 - 87) up to E 1389
Ford Cortra Mk III 1300 4 1600 (70 • 76) up to P' 0070
Fort Escort Mk 11100 4 1300 (68 - 74) up to N* 0171
Fort Escort Mk IMedco. RSI 6004 RS 2000

(70 - 74) up to N‘ 0139
Ford Escort Mk II Mexico, RS1800 4 RS 2000

(75 - 80) up toW 0735
Ford Escort (75 - Aug 80) up to V * 0280
Ford Escort Petrol (Sept 80 - Sept 90) up to H 0686
Ford Escort 4 Orion Petrol (Sept 90 • 00) H to X 1737
Ford Escort 4 Orion Diesel (Sept 90 - 00) H to X 4081
Ford Fiesta (76 - Aug 83) up to Y 0334
Fort Fiesta Petrol (Aug 83-Feb 89) A to F 1030
Ford fiesta Petrol (Feb 89 - Oct 95) F to N 1595
Ford Fiesta Petrol 4 Diesel (Oct 95 -Mar 02) N to 02 3397
Ford Fiesta Petrol 4 Diesel (Apr 02 • 05) 02 to 54 4170
Ford Focus Petrol 4 Diesel (98 - 01) $ to Y 3759
Ford Focus Petrol 4 Diesel (Oct 01 • 04) 51 to 54 4167
Fort Galaxy Petrol 4 Diesel (95 • Aug 00) M to W 3984
Fort Granada Petrol (Sept 77 • Feb 85) up to B' 0481
Fort Granada 4 Scorpio Petrol (Mar 85-W)B to M 1245
Fort Ka (96 - 02) P to 52 3570
Fort Mondeo Petrol (93 - Sept 00) K to X 1323
Fort Mondeo Petrol 4 Diesd (Oct 00 - Jut 03) X to 03 3990
Fort Mondeo Diesel (93 - 96) L to N 3465
Fort Orion Petrol (83 - Sept 90) up to H 1009
Ford Sierra 4-cyl Petrol (82 - 93) up to K 0903
Ford Sierra V6 Petrol (82 - 91) up to J 0904
Fort Transit Petrol (Mk 2) (78 - Jan 86) up to C 0719
Fort Transit Petrol (Mk 3) (Feb 86 - 89) C to G 1468
Fort Transit Diesel (Feb 86 • 99) C to T 3019
Fort 1.6 4 U  Kre Oesel Engine (84 - 96) A to N 1172
Fort 2.1.2J 4 2.5 litre Diesel Engine (77 - 90) up to H 1606
FREIGHT ROVER Sherpa Petrol (74 - 87) up to E 8463
HILLMAN Avenger (70 - 82) up to Y 0037
HHman Imp (63 - 76) up to R * 0022
H0N0A Cruic (Feb 84 - Oct 87) A to E 1226
Honda Ovic (Nov 91 - 96) J to N 3199
Honda CMc Petrol (Mar 95 • 00) M to X 4050
HYUNDAI Pony (85 - 94) C to M 3398
JAGUAR EType (61 -72) uptoL* 0140
Jaguar MkJ 4 II. 240 4 340 (55 - 69) up to H* 0098
Jaguar XJ6. XJ 4 Sovereign: Daimler Sovereign

(68-Oct 86) up to D 0242
Jaguar XJ6 4 Sovereign (Oct 86 - Sept 94) D to M 3261
Jaguar XJ12, XJS 4 Sovereign: Daimler Double Six

(72 - 88) up toF 0478
JEEP Cherokee Petrol (93 • 96) K  to N 1943
LADA 1200.1300.1500 4 1600 (74 - 91) up to J 0413
Lada Samara (87-91 )D to J 1610
LAN0 ROVER 90.110 4 Defender Diesel

(83 - 95) up toN 3017
Land Rover Discovery Petrol 4 Diesel

(89 - 98) G to S 3016
Land Rover Freeiander Petrol 4 Diesel

(97 - 02) R to 52 3929
Land Rover Series IIA 4 III Diesel (58 - 85) up to C 0529
land Rover Series II. IIA 4 III 4-cyl Petrol

(58 - 85) up toC 0314
MAZDA 323 (Mar 81 -Oct 89) up to 6 1603
Marta 323 (Oct 89 - 98) G to R 3455
Marta 626 (May 83 - Sept 87) up to E 0929
Marta 81600. B18004 B2000 Pick-up Petrol

(72 - 88) up toF 0267

Marta RX-7 (79 - 85) up to C * 0460
MERCEDES-BENZ 190.190E 4 1900 Petrol 4 Diesel

(83 - 93) A to L 3450
Mercedes-Benz 2000,240D, 240TD. 3000 4

300TD123 Series Diesel (Oct 76 - 85) up 1114
Mercedes-Benz 250 4 280 (68 - 72) up to L * 0346
Mercedes-Benz 250 4 280123 Series Petrol 

(Oct 76 - 84) up to B* 0677
Mercedes-Benz 124 Series Petrol 4 Diesel 

(85-Aug 93) C to K 3253
Mercedes-Benz C-Class Petrol 4 Diesel 

(93 - Aug 00) L toW 3511
MGA (55 • 62) ‘ 0475
MGB (62 - 80) up toW 0111
MG Midget 4 Austin Healey Sprite 

(58 - 80) up toW • 0265
MINI Petrol (July 01 - 05) Y to OS 4273
MITSUBISHI Shogun 41200 Pick-Ups Petrol 

(83 - 94) up toM 1944
MORRIS Ital 1.3 (80-84) up to B 0705
(■(orris Minor 1000 (56 - 71) up to K 0024
NISSAN Almera Petrol (95 - Feb 00) N to V 4063
Nissan 8luebird (May 84 - Mar 86) A to C 1223
Nissan Bluebird Petrol (Mar 86 • 90) C to H 1473
Nissan Cherry (Sept 82 - 86) up to D 1031
Nssan Micra (83 - Jan 93) up to K 0931
Mssan Moa (93 - 02) K to 52 3254
Nissan Primera Petrol (90 - Aug 99) H to T 1851
Nissan Stanza (82 - 86) up to D 0824
tosan Sunny Petrol (May 82-Oct 86) up to D 0895
Nissan Sunny Petrol (Oct 86 - Mar 91) D to H 1378
Nissan Sunny Petrol (Apr 91 - 95) H to N 3219
OPEL Ascona 4 Mama (8 Series)

(Sept 75-88) uptoF ’ 0316
Opel Ascona Petrol (81 - 88) 3215
Opel Astra Petrol (Oct 91-Feb 98) 31S6
Opel Corsa Petrol (83 - Mar 93) 3160
Opel Corea Petrol (Mar 93-97) 3159
Opel Kadea Petrol (Nov 79 - Oct 84) up to 8 0634
Opel Kadett Petrol (Oct 84-Oct 91) 3196
Opel Omega 4 Senator Petrol (Nov 86-94) 3157
Opel Retort Petrol (Feb 78 - Oct 86) up to D 0543
Opel Vectra Petrol (Oct 88 - Oct 95) 3158
PEUGEOT 106 Petrol 4 Diesel (91 • 04) J to 53 1882
Peugeot 205 Petrol (83 - 97) A to P 0932
Peugeot 206 Petrol 4 Diesel (98 - 01) S to X 3757
Peugeot 306 Petrol 4 Desel (93 - 02) K to 02 3073
Peugeot 307 Petrol 4 Oiesel (01 - 04) Y to 54 4147
Peugeot 309 Petrol (86 • 93) C to K 126$
Peugeot 405 Petrol (88 - 97) E toP 1559
Peugeot 405 Diesel (88 - 97) E to P 3198
Peugeot 406 Petrol 4 Diesel (96 - Mar 99) N to T 3394
Peugeot 406 Petrol 4 Diesel (Mar 99 - 02) T to 52 3982
Peugeot 506 Petrol (79 - 89) up to G 0762
Peugeot 1.7/1.841.9 litre Diesel Engrt 

(82 - 96) up toN 0950
Peugeot 2.0.2.1.2.3 4 2 i Kre Diesel Engines 

(74 - 90) up to H 1607
PORSCHE 911 (65 - 85) up to C 0264
Porecte 924 & 924 Turbo (76 - 85) up to C 0397
PROTON (89-97) F to P 3255
RANGE ROVER V8 Petrol (70-Oct 92) up to K 0606
RELIANT Robin 4 Kitten (73 - 83) up to A ’ C43-5
RBMUU 4 (61 - 86) up to D * 0072



THU____________________________ BooH No.
Renm»5PMroHW)8S-96)8toN__________ 1219
Renault 9 411 Petal (82 - 89) up toF_________ 8822
Rwau>18Ptlral(79 - 86)uptoO____________8598
to w * 19 P«rol (89-96) F (ON___________ 1646
Renadt19Diesel(89 - 96)Fto N ______ _ 1946
Renault 21 Petrol (86 • 94) C to M 1397
Renault 25 Petrol & Diesri (84 - 92 ) B to K 1228
Renault Oo Petrol (91 - May 98) HtoR________ 1853
Renaufl C8o Oiesd (91 • June 96) H toN 3031
Renault »o Petrol 4 Diesel 

(My 96 • May 01) R to Y________________3886
Renault Qo Petrol & Diesel (June 01 - 04) Y to 54 4168
Renault Espace Petrol 4 Diesel (85 - 96) C to N 3197
Rena* Laguna Petrol40iesel (94 - 00) L low  3252
Renault Laguna Petrol 4 Diesel (01-05) X to 06 4283
Rerault Mtgane S Srinic Petrol & Diesel

(96 - 96) N to R ________ 3395
Renault Mtgane & Scfriie Petrol & Diesel

(Apr 99-02)1 to 52 ______  3916
Renault Megane Petrol & Diesel

(Oct 02 - 06) 52 to 55 ______________4284
Renault Scenic Petrel & Diesel

(Sept 03-06) 53 to 06 _____________ 4297
ROVER 213 4 216 (84 - 89) A toG___________ 1118
Rover 214 & 414 Petrol (89-96) 6 to N 1689
Row 216 & 416 Petrol (89-96) 6 to H________ 1838
Row 211.214.216,218 4 220 Petrol & Diesel

(Dec95 - 99iNloV___________  3399
Rover 25 & MG ZR Petrol & Diesel

(Oct 99 - 04) V to 54__________  4145
Rover 414,416 4 420 Petrol 4 Diesel

(May 95 - 96) M lo R ______________ 3453
Row 45/MG ZS__________ __ _ 4384
Row 618.620 8 623 Petrol (93 - 97) K to P ___ 3257
Rover 75/MG ZT Petrol 4 Diesel

(Feb 99 - 05) T to 06__________________ 4292
Rover 820.825 4 827 Petrol (86 - 96) D lo N 1380
Rowr3S00(76 - 87)uptoE *______________ 8385
Rover Metro. 111 4114 Petrol (My/ 90 • 981G lo S 1711
SMB 95 4 96 (66 - 76) up lo R *____________ 0198
Sab 90.99 4 900 (79-Oct 93) up to I________0765
Sab 900 (Oct 93 - 98) L to R_______________3512
Sab 9000 (4-cyfl(85 - 98) C to S____________1888
Saab 9-5 4-cyt Petrol (97 - 04) R to 54 ____4156
SEAT lb*a 4 Cordoba Petrol 4 Diesel

(Oct 93-Oct 99) L to V_________________3571
Satlbtea4Matag» Petrol (85 - 92)BtoK 1889
SKOOA Estelle (77 • 89l up to G__________  0604
Skoda Faba (00 • 06) W to 06 4376
StodaFavcrit(89 - 96)F toN______________ 1801
StocU Felca Petrol 4 Diesel (95-01)MtoX 3505
StodaOcttvfaPetrol4 Diesel(98-Apr04)Rto04 4285 
SUMRU160041800 (Wov 79-90) up to H* IMS
SUNBEAM Alpine. Rapier 4 H120 (67 - 74) up toN *8851
SUZUKI SJ Senes. Samurai 4 VCara (4-cyf) Petrol

(82-97) up to P ________________1942
Suwfc Supercarry 4 8edfor<Waurfal Rascal

(86 - Oct 94) C to M __________  3015
TALBOT Alpine. Soho. Mux 4 Riper (75 - 86) up to 0 6337
latot Horton Petrol (78-86) up to 0__________0473
Tafcot Samba (82 - 86) Bp to 0______________ 8823
TOYOTA Awnsis Petrol (Har 97-Jan 03) R to 52 4284
Toyota Carina E Petrol (May 92 - 97) J to P 3256
ToyotaCoroia(80-8S)uptoC______________ 0683

Title_______________  Book Ho.
Toyota Corola (Sept 83-Sept 87) A to E 1024
Toyota Coroia (Sept 87 - Aug 92) E to K 1613
Toyota Coro*a Petrol (Aug 92 - 97) K to P 3299
Tov’ota Coro#a Petrol (June 97 - 01) P to 51 4286
Toyota HhAce 4 HKw Petrol (69-Oct 83) up to A 0304
Toyota Yaris Petrol (99 - 05) T to 05 4265
TRIUMPH GT6 4 Vitesse (62 - 74) up to N * 0112
Triumph Herald (59 - 71) up to K * 0010
Triumph Spitfire (62 - 81) up to X 0113
Triumph Stag (70 • 78) up to T * 0441
Triumph TR2, TR3. TR3A. TR4 4 TRW

(52 • 67) up to F * 0028
Triumph TR5 4 6 (67 • 75) up to P * 0031
Triumph TR7 (75 - 82) up to Y • 0322
VAUXHAU. Astra Petrol (80 - Oct 84) up to B 0635
Vfcixhal Astra 4 Belmont Petrol

(Oct 84 - Oct 91 )B to J 1136
Vauxhall Astra Petrol (Oct 91-Feb 98) J to R 1o3?
VaurtaTOpel Astra 4 Zaftra Petrol

(Feb 98-Apr 04) R to M 3758
VaurfiaJTOpel Astra 4 Zafira Diesel

(Feb 98-Apr 04) Rio 04 3797
VaurftalOpel Catora (90 - 96) G to S 3502
Vauxhal Carton Petrol (Oct 78 - Oct 86) up to D 0480
VauxhaB Carton 4 Senator Petrol

(Nov 86 - 94)0 to L 1469
\ftuxha* Cavaier Petrol (81 - Oct 88) up to F 0812
VauxhaS Cavafer Petrol (Oct 88 - 95) F to H 1570
Vauxhal Chevette (75 - 84) up to B 0285
VauxhaAOpel Corsa Diesel (Mar 93 - Oct 00) K to X 4087
VauoAal Corsa Petrol (Mar 93 • 97) K to R 1985
VauxhittW Corsa Petrol (Apr 97 - Oct 00) P to X 3921
Vauxhail/Opel Corsa Petrol 4 Diesel

(Oct 00-Sept 03) X to 53 4079
VauxhaMpel Frortera Petrol 4 Diesel

(91-Sept 98) J to S 3454
Vawhall Nova Petrol (83 - 93) up to K 0909
Vauxha&Opel Omega Petrol (94 - 99) L to T 3510
VauxhaMJpel Vectra Petrol 4 Diesel

(95-Feb 99) N to S 3396
VauxhalVOpel Vectra Petrol 4 Diesel

(Mar 99-May 02) T to 02 3930
VaurtiaHOpel 15.1.6 41.7 Mre Oiesel Engne

(82 - 96) up to N 1222
VOLKSWAGEN 411 4 412 (68 - 75) up to P * 0091
Voftswagen Beetle 1200 (54 - 77) up to S K36
Vtifcswagen Beetle 1300 4 1500 (65 - 75) up to P 0039
Volkswagen Beetle 1302 4 1302S (70 • 72) up to L ' 0110
Votswagen Beetle 1303.1303S 4 GT (72 - 75) up to P 0159
Volkswagen Beetle Petrol 4 D*sd

(Apr 99 - 01) T to 51 3798
Volkswagen Goff 4 Jetta Mk 1 Petrol 1.1 4 1J

(74 - 84) up to A 0716
Volkswagen Goff. Jetta 4 Sdroceo Mk 1 Petrol

1-5.1.6 4 1.8 (74-84) up to A 0726
Voftswagen Golf 4 Jetta Mkl Diesel

(78 - 84) up toA 0451
Volkswagen Golf 4 Jetta Mk 2 Petrol

(Mar 84-Feb 92) A to J 1081
Volkswagen Golf 4 Vento Petrol 4 Diesel

(Feb 92-Mar 98) J to R 3097
Volkswagen Golf 4 Bora Petrol 4 Oiesel

(April 98-00) R to X 3727
Volkswagen Goff 4 Bora 4-cyt Petrol 4 Dwd

(01 - 03) X to 53 4169

TWe___________________________Book Ho.
Volkswagen LT Petrol Vans 4 light Trucks

(76 • 87) up to E 0637
Volkswagen Passat 4 Santana Petrol

(Sept 81-May 88) up to E 0814
Volkswagen Passat 4-cyl Petrol 4 Diesel

(May 88 - 96) E to P 3498
Voftswagen Passat 4-cyl Petrol 4 Diesel

(Dec96-Nov00) PtoX 3917
Volkswagen Passat Petrol 4 Diesel

(Dec 00-May 05) X to 05 4279
Volkswagen Polo 4 Derby (76-Jan 82) up toX 033S
Volkswagen Pdo (82 - Oct 90) up to H 0813
Volkswagen Polo Petrol (Nov 90-Aug 94) H to I 3245
Vo&swagen Polo Hatchback Petrol 4 Diesel

(94 • 99) M to S 3500
Volkswagen Polo Hatchback Petrol

(00 ■ Jan 02) V to 51 4150
Volkswagen Stiroeco (82 • 90) up lo H • 1224
Vo&swagen Transporter 1600 (68 - 79) up to V 0082
Voftswagen Transporter 1700,1800 4 2000

(72 - 79) up to V* 0226
Vo&swagen Transporter (air-cooled) Petrol

(79 - 82) up to Y ' 0638
Volkswagen Transporter (water-cooled) Petrol

(82 • 90) up to H 34S2
Volkswagen Type 3 (63 ■ 73) up to M • 0084
VOtV0120 4130 Series (4 P1800)

(61 - 73) up to M* 0203
Volvo 142.144 4 145 (66 • 74) up to N ' 0129
Volvo 240 Series Petrol (74 - 90) up to K 0270
Volvo 262.264 4 260265 (75 - 85) up to C* 04M
Volvo 340.343.345 4 360 (76 - 91) up to J 0715
Volvo 440.460 4 480 Petrol (87 - 97) 0 to P 1691
Volvo 740 4 760 Petrd (82 - 91) up to J 1258
Volvo 850 Petrol (92 - 96) J to P 3260
VoM) 940 Petrol (90 - 96) H to N 3249
Vohro S40 4 V40 Petrol (96 • Mar 04) N to 04 3569
Volvo S70. V70 4 C70 Petrol (96 • 99) P to V 3573
Volvo V70 / S80 Petrol 4 Oesel (98 - 05) S to 55 42S3
AUTOMOTIVE TECHBOOKS
Automotive Air Conditioning Systems 3740
Automotoe Electrical and Electronic Systems Manual 3049
Automotive Gearbox Overbad Manual 3473
Automotive Senice Summaries Manual 3475
AUomotive Tming Belts Manual - AustiiVRover 3549
Automotive Titling Belts Manual - Ford 3474
Automotive Timing Belts Manual -  PeugeoLOtrofri 3568
Automotive Tming Belts Manual -  Vamhaiflpei 3577
DIY MANUAL SERIES
The Haynes Air Conditioning Manual 4192
The Haynes Manual on Bodywork 4198
The Haynes Manual on Brakes 4178
The Haynes Manual on Carburettors 4177
The Haynes Car Electrical Systems Manual 4251
The Haynes Manual on Oiesel Engines 4174
The Haynes Manual on Engine Management 4199
The Haynes Manual on Fadt Codes 4175
The Haynes Manual on Practical Electrical Systems 4267
The Haynes Manual on SmalEngnes 42S0
The Haynes Manual on WeUno 4178

• CUssic reprint
Al tec p'Odjcls featured on this pago a r* awulabio tn-ough most motor aec*sso:y siiops. cydo shops ana took stores. Our polcy of continuous 
updating ana covo.'opmert moans trial titles aro f>c rg  constantly added to tho range. For up-to-date information on our complete !>$! of tit;es, piease 
t.; 'cp -ic-<• (UK ■ .44 1963 442030 M U S A ) ♦ !  805 498 6703 • .Franc*) *33 I 47 17 66 29 •  (Sweden) *46 18 124016 • (Ai.;tia ,6 1  3 9763 8100



Preserving Our Motoring Heritage

The Model)  Dtusenberg 
Pei ham Tounter.
Only eight of these 
magnificent cars were 
ever huilt -  this is the 
only example to he found 
outside the United 
States of America

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 

heritage, from elegant reminders of bygone days, such as the superb Model J Duesenberg to curiosities like 
the bug eyed BMW Isetta. There arc also many old friends 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. Mascrati, MG, Riley. Porsche and Triumph.

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 Cafe 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.

The Museum is situated on the A359 Yeovil to Fromc road at Sparkford. just off the A303 in Somerset. It is about 40 miles south of Bristol, and
25 minutes drive from the M5 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

>
John Haynes O.B.E.. 

Founder and 
Chairman of the 

museum at the wheel 
of a Haynes Ught 12.

<
Graham Hill's Lola 
Cosworth Formula 1 
car next to a 1934 
Riley Sports.



BODYWORK
Understanding and looking after yours 
and those you care about
In general, men are kkely 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 devetopment of this unique series of 
books. Each of these manuals presents factual, no-nonsense health advice in 
a wefl 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 go<ng 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. An 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 o f Health thinks these guides are very useful”
Dr Howard Stoate MR

Haynes Manuals are available from all good bookshops or. in case of difficulty, cftrect from the publisher. 
Haynes Publishing Sparkford. Yeovil. Somerset BA22 7JJ Telesales: 01963 442030

n ? . »  Aa-HtN 4iw n ? M
W t l l M S U X  S M IM C 5 1 & I

f t t .M  A 8 o # *? 4 1 »
e m  \tua \o tsw HMsati

J
g U K S g i r  ’

'm.»* Awwvws?
SKltttASM

Buy online at W W W .H a y n e S .C O .u k

http://WWW.HayneS.CO.uk


Every 40 000 miles - petrol models ia»is

26.1a Release the air fitter cover clips . . .

as they are removed. Depending on model, it 
may bo necessary to  pull the housing 
forwards to allow the top cover to be lifted off 
(see illustrations).

All models
3 Lift out the filter element (see illustration).
4 Remove any debris that may have collected 
inside the air cleaner.
5 Fit a new air filter element in position, noting 
any direction-of-fitting markings and ensuring 
that the edges are securely seated.
6 Refit the air cleaner top cover and secure 
with the screws or clips, as applicable.

27 Automatic transmission fluid ^  
level check Sk

Checking the fluid level by the DIY mechanic 
is not advisable; no dipstick is provided. The

26.2a Unscrew the cover retaining 
screw s. • •

26.2b . . .  then pull the housing forwards 
and lift o ff the cover

26.1b . . .  then lift off the cover and unclip 
the vacuum hose (arrowed)

transmission is regarded as being ‘fiRed for life'. 
Fluid level checking requires the use of 
dedicated VW test equipment, and an involved 
procedure requiring accurate measurement of 
fluid temperature. In view of this, the car must 
be takon to a VW dealer for the fluid level to be 
checked.

28 Fuel filter renewal

A
 W arning: R efer to  the notes in  

S afety firs tl, and fo llo w  them  
Im p lic itly . P e tro l Is a h igh ly- 
dangerous and vo la tile  liqu id , 

and the p recautions necessary when 
handling H cannot bo overstressed.

1 The fuel filter is situated underneath the roar 
of the vehicle, to the rear of the fuel tank (see 
illustration). To gain access to  the filte r, 
chock the front wheels, then jack up the rear 
of the vehicle and support it securely on axle 
stands.
2 Depressurise the fuel system with reference 
to the relevant Part of Chapter 4.
3 If you have them, fit hose clamps to  the 
filte r inlet and outlet hoses. These are not 
essential, but even w ith the system 
depressurised, there will still be an amount of 
petrol in tho pipes (and the old fitter), and this 
w ill siphon out when the pipes are 
disconnected. Even with hose clamps fitted, 
the old filte r w ill contain some fuel, so have 
some rags ready to soak up any spillage.

4 Release the hose clips and detach the 
hoses from the filte r. If crim p-type clips are 
used, discard them and fit proper petrol pipe 
clips when reassembling. Similarly, if the fuel 
hoses show any sign of perishing or cracking, 
particularly at the hose ends or where the 
hose enters the metal end fitting, renew the 
hoses.
5 Before removing the filte r, note any 
direction-of-flow  markings on the filte r body, 
and check against the new filte r - the arrow 
should point in the direction o f fuel flow 
(towards the black fuel supply pipe leading to 
the front of the car).
6 Undo the retaining clamp screw and 
remove the old filter.
7 Fit the new filter into position, with the flow 
marking arrow correctly orientated, and 
secure with the retaining clamp.
8 Reconnect the fuel hoses using new clips if 
necessary. Ensure that no dirt is allowed to 
enter the hoses or filter connections. Release 
the hose clamps.
9 Start the engine (there may be a delay as 
the system re-pressurises and the new filte r 
fills  w ith fuel). Let the engine run for several 
m inutes while you check the filte r hose 
connections for leaks.
10 Whoro applicable, fit the protective 
undershield and secure w ith the retaining 
clips, then lower the vehicle to the ground.

A
 W arning: D ispose sa fe ly o f the 

o ld  filte r; i t  w ill be h igh ly 
flam m able, and m ay explode if, 
thrown on a fire.

29 Timing belt renewal

Note: VW specify a tim ing belt renewal 
interval o f 60 000 miles (90 000 km). However, 
H the vehicle is used mainly for short journeys 
or a lo t o f stop-starl driving, we recommend 
that this shorter interval is adhered to. The 
actual belt renewal interval is very much up to 
the individual owner but, bearing in m ind that 
severe engine damage w ill result i f  the belt 
breaks in use. we recommend you err on the 
side o f caution.
Refer to Chapter 2A.

26.3 Removing the air filter element - 
single-point injection model shown

28.1 Fuel filter location - note retaining 
clamp screw (A) and direction-of-flow 

arrow (B)



i a .16 Every 2  years (regardless of mileage) - petrol models
30 Coolant renewal

Note: VW coolant type G11 or G12 lasts 
indefinitely. Provided you are sure that this 
type o f coolant has been used and that the 
concentration is adequate, there is no need to 
renew it. Most other brands o l antifreeze must 
be renewed every two years. Once tho system 
has been drained, it is as well to flush it and to 
take the opportunity to renew any rubber 
hoses whose condition is in doubt. Proceed 
as follows.

Cooling system draining

A
 Warning: Wait un til the engine is 

cold before starting this 
procedure. Do not allow  
antifreeze to come in contact with 

your skin, o r with the painted surfaces o f the 
vehicle. Rinse o ff spills im m ediately w ith 
plenty o f 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 i f  ingostod.
1 With the engine completely cold, cover the 
expansion tank cap with a wad ot rag, and 
slowly turn the cap anti-clockwise to relieve 
the pressure in the cooling system (a hissing 
sound w ill 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 Where necessary, release the fasteners and 
remove tho noise insulation tray from under 
the engine. 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. AJlow the 
coolant to drain into the container.
3 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 (seo 
Antifreeze type and mixture later in this 
Section).
4 Once all the coolant has drained, reconnect 
the hose to the radiator and secure it in 
position with the retaining clip.

Cooling system flushing
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. Flushing tho systom 
clean can restore the cooling system 
efficiency.

6 The radiator should be flushed 
independently of the engine, to avoid 
unnecessary contamination.
Radiator flushing
7 To flush the radiator, disconnect the top 
and bottom hoses and any other relevant 
hoses from the radiator, w ith 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 
outlet.
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 tho contamination 
is particularly bad, insert the hose in the 
radiator bottom outlet, and reverse-flush the 
radiator.
Engine flushing
10 To flush the engine, remove the 
thermostat as described in Chapter 3. then 
temporarily relit the thermostat cover.
11 With the top and bottom hoses 
disconnected from tho radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose.
12 On completion of flushing, refit the 
thermostat and roconnect the hoses with 
reference to Chapter 3.

Cooling system filling
13 Before attempting to fill the cooling 
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 o l the 
engine components (see following Sub- 
Section).
14 Remove the expansion tank filler cap. and 
fill the system by slowly pouring the coolant 
into the expansion tank to prevont airlocks 
from forming.
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.
16 Once the level in the expansion tank starts 
to rise, squeeze the radiator top and bottom 
hoses to help expel any trapped air in the 
system. Once all the air is expelled, top-up the 
coolant lovol to  tho MAX mark and refit tho 
expansion tank cap.
17 Start the engine and run it until K reaches 
normal operating temperature, then stop the 
engine and allow it to cool.
18 Check for leaks, particularly around 
disturbod components. Chock tho coolant 
level in the expansion tank, and top-up il 
necessary. Note that the system must be cold 
before an accurate level is indicated in the

expansion tank. II the expansion tank cap is 
removed while the engine is still warm, cover 
the cap with a thick cloth, and unscrew the 
cap slowly to  gradually relieve the system 
pressure (a hissing sound w ill normally be 
heard). Wait until any pressuro remaining in 
the system is released, then continue to turn 
the cap until it can be removed.

Antifreeze type and mixture
19 The antifreeze should always be renewed 
at tho 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.
20 Always use ethylene-glycol-based 
antifreeze suitable for use in mixed-metal 
cooling systems. The quantity of antifreeze 
and levels of protection are indicated in the 
Specifications.
21 When the car was new. the cooling system 
wiH have been filled with either VW G11 (blue 
colour) or VW G12 (red colour) coolant. At the 
time of writing, the manufacturer's advice on 
coolant is as follows:
a) On no account should the blue G11 

coolant be mixed with the red G 12 
coolant. Thus, if the cooling system was 
originally filled with G11. ensure that the 
system is completely drained and the 
cylinder block flushed before refilling.

b) When refilling, the later G12 coolant 
should be used on all engines.

c) In particular, engines with an aluminium 
cylinder block (engine codes AER and 
ALL) must be filled only v/ith G12 coolant.

22 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security.
23 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.
24 Do not use engine antifreeze in the 
washer system, as it will cause damage to the 
vehicle paintwork.

A
 W arning: Brake hydrau lic flu id  

con harm your eyes and damage 
pa in ted  surfaces, so use 

extrem e caution when handling and 
pouring It. Do not use flu id  tha t has been 
standing open fo r some time, as it  absorbs 
m oisture from  tho air. Excess m oisture can 
cause a dangerous loss o f braking 
effectiveness.



Every 2  years (regardless of mileage) - petrol models 1A.17
1 The procedure is sim ilar to  that for the 
bleeding of the hydraulic system as described 
in Chapter 9. The brake fluid reservoir should 
be emptied by siphoning, using a clean poultry 
baster or similar before starting, and allowance 
should be made for the old fluid to be expelled 
when bleeding a section of the circuit.
2 Working as described in Chapter 9. open 
the firs t bleed screw in the sequence, and 
pump the brake pedal gently until noarly 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 flu id 
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 Weed screws 
in the sequence until new fluid can be seen at 
all of them. Bo careful to keep the master 
cylinder reservoir topped-up to abovo the MIN 
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 fluid level.
6 Chock the operation of the brakes before 
taking the car on the road.

32 Exhaust emissions check jk

This check is part o f the m anufacturer's 
maintenance schedule, and involves testing 
the exhaust emissions using an exhaust gas 
analyser. Unless a fault is suspected, this 
test is not essential, although it should be 
noted that it is recommended by the 
manufacturers. In the m ajority of 
cases, adjusting the idle speed and mixture is 
either not possible, or requires access to 
dedicated VW test equipment. Exhaust 
em issions testing is included as part o f the 
MoT test.

HAYNES

BUTS
O ld hyd rau lic  flu id  is  o ften  
m uch da rke r In co lo u r than 
the  new, m aking It easy to  
distinguish the two.



ib.2 Servicing specifications - diesel models
Lubricants and flu ids
Refer to  end o f Weekly checks

Capacities
Engine o il (including filte r)
All engines .................................................................................................  5.0 litres

Cooling system  (approxim ate)
All engines .................................................................................................  6.5 litres

Transm ission
Filler/level plug on side of transmission housing ....................................  3.1 litres
Filler level plug on front o f transmission housing ....................................  2.7 litres

Fuel tank
All models (approximate) ..........................................................................  45 litres

W asher reservoir
Models with headlight washers ................................................................ 7.0 litres
Models without headlight w ashers...........................................................  2.5 litres

Engine
Timing belt wear lim it:

Engine codes AHG and AKU ................................................................ 21 mm
Engine code A G D ..................................................................................  22 mm

Cooling system
Antifreeze mixture:

40% an tifreeze ....................................................................................... Protection down to -25°C
50% an tifreeze ....................................................................................... Protection down to -35°C

Note: Refer to antifreeze manufacturer for latest recommendations.

Fuel system
Idle speed (engine code AEF).................................................................... 940 ± 20 rpm

Pre-heating system
Glow plugs:

Engine code AEF ................................................................................... Bosch 0 250 201 032
All other engine codes ..........................................................................  Bosch 0 250 202 022

Brakes
Brake pad minimum thickness (including backing p la te ).......................  7.0 mm
Brake shoe friction material minimum th ickn e ss ....................................  2.5 mm

Torque w rench settings
Engine right-hand mounting bolts:

Upper b o lts .......................................................
Lower b o lts .......................................................

Roadwheel b o lts ...................................................
Sump drain p lu g ...................................................
Timing belt tensioner locknut (engine code AEF) 
Transmission filler/level plug ..............................

Nm Ibf ft

50 37
25 18
110 81
30 22
20 15
25 18
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The maintenance intervals in this manual are 

provided with the assumption that you. not the 
dealer, w il be carrying out the work. These are 
the minimum intervals recommended for 
vehicles driven daily. II you wish to keep your

vehicle in peak condition at all times, you may 
wish to porform somo of these procedures 
more often. We encourage frequent 
maintenance, since it enhances the efficiency, 
performance and resale value of your vehicle.

When the vehicle is new. it should be 
serviced by a dealer service department, in 
order to preserve the factory warranty.

Every 10 000 miles (15 000 km) - 
OEL on interval display
In addition to the itoms listed in the previous services, carry out the 
following:
Z  Renew the engine oil and fitter (Section 3)
Noto: Frequent o il and filter changes are beneficial for the engine. 
We recommend changing the o il at half the mileage specified here or 
at least twice a year.
□  Check the front brake pad thickness (Section 4)
□  Drain water from the fuel fitter (Section 5)
□  Reset the service interval display (Section 6)

Every 250 miles (400 km) or weekly
□  Refer to Weekly checks

Every 20 000 miles (30 000 km) - 
INSP-2 on interval display
Note: If tho vehicle is covering more than 20 000 miles (30 000 km) a 
year, also carry out all the operations described above
□  Lubricate folding fabric sunroof guide rail 

(Section 22)
□  Renew the fuel fitter (Section 23)

Renew the pollen filter element (Section 24)
Check the condition of the auxiliary drivebelt(s), 
and renew if necessary (Section 25)

□  Check the condition and tension of the timing belt - 
engine code AEF (Section 26)

□  Check the timing belt for condition and wear - 
engine codes AGD, AHG and AKU (Section 27)

□  Check the transmission oil level (Section 28)
□  Check underbody protection for damage 

(Section 29)
□  Reset the service interval display (Section 6)

Every 12 months - 
INSP-1 on interval display
□  Check operation of all lights and hom (Section 7) 

, □  Check the condition of the airbag unit(s) (Section 8)
□  Check the operation of the washer system(s) 

(Section 9)
C  Lubricate all hinges, locks and door check straps 

(Section 10)
Check diesel engine management and other 
systems for fault codes, where applicable 
(Section 11)

□  Check battery electrolyte level - where applicable 
(Section 12)

□  Check all underbonnet components and hoses for 
fluid leaks (Section 13)

□  Check the transmission and driveshaft gaiters for 
leaks and damage (Section 14)

D  Check the braking system for leaks and damage 
(Section 15)
Check the rear brake shoe lining thickness 
(Section 16)

□  Check the condition of the exhaust system and its 
mountings (Section 17)

□  Check the steering and suspension components 
for condition and security (Section 18)

□  Check the headlight beam adjustment (Section 19)
□  Carry out a road test (Section 20)
C  Check the idle speed and adjust if necessary - 

engine code AEF only (Section 21)
□  Reset the service interval display (Section 6)

Every 40 000 miles (60 000 km)
In addition to the items listed In the previous services, carry out the 
following:
□  Renew the timing belt and belt tensioner - engine 

codes AHG and AKU (Section 31)
□  Renew the timing belt and belt tensioner - engine 

codes AEF and AGD (Section 32)*
• Note: VW specify a tim ing belt renewal interval o f 60 000 miles 
(90000 km). However, if the vehicle is used mainly for short journeys 
or a lo t o f stop-start driving, we recommend that this shorter interval 
is adhered to. The actual belt renewal interval is very much up to the 
individual owner but. bearing in mind that severe engine damage will 
result if  the belt breaks in use. wo recommend you err on tho side o f 
caution.

Every 2 years (regardless of mileage)
In addition to the itoms listed in tho previous services, carry out the 
following:
L j Renew the coolant (Section 33)
□  Renew the brake fluid (Section 34)

Check exhaust emissions (Section 35)

Every 40 000 miles (60 000 km) or
2 years
In addition to the items listed in the previous services, carry out the 
following:
□  Renew the air fitter element (Section 30)
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Underbonnet view of 1.9 litre engine (code AEF)
Engine oil dipstick 
Engine oil filler cap 
Suspension stmt upper 
mounting
Brake fluid reservoir 
EGR solenoid valve 
Idle speed boost valve 
(glow plug control unit 
location on other engine 
codes)
Coolant expansion tank 
Washer fluid reservoir 
Engine compartment 
fusebox 
Battery
Power steering fluid 
reservoir
Fuel injection pump 
Air cleaner housing (under 
front wing)
Fuel Filter 
EGR valve

Front underbody view
1 Power steering pump
2 Auxiliary drivebelt
3 Thermostat housing
4 Radiator bottom hose
5 Oil Filter
6 Radiator cooling fan motor
7 Reversing light switch
8 Horn
9 Starter motor
10 Subframe
11 Wishbone/lower arm
12 Engine/transmission rear 

mounting
13 Gearchange cables
14 Engine oil drain plug
15 Driveshaft
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Rear underbody view
1 Handbrake cable
2 Fuel tank
3 Rear axle
4 Brake pressure regulator
5 Exhaust mounting
6  Rear strut lower mounting
7 Exhaust rear silencer

Maintenance procedures - diesel models
1 Introduction

General information
This Chapter is designed to help the home 

mechanic maintain his/her vohiclo tor safety, 
economy, long life and peak performance.

The Chapter contains a master 
maintenance schedule, followed by Sections 
dealing specifically w ith each task in the 
schedule. Visual checks, adjustments, 
component renewal and other helpful items 
are included. Refer to the accompanying 
illustrations of the engine compartment and 
the underside of the vehicle for the locations 
of the various components.

Servicing your vehicle in accordance with 
the mileage/time maintenance schedule and 
the following Sections will provide a planned 
maintenance programme, which should result 
in a long and reliable service life. This is a 
comprehensive plan, so maintaining some 
items but not others at the specified service 
intervals, will not produce the same results.

As you service your vehicle, you w ill 
discover that many of the procedures can - 
and should • be grouped together, because of

the particular procedure being performed, or 
because of the proxim ity of two otherwise 
unrelated components to one another. For 
example, if the vehicle is raised for any 
reason, the exhaust can be inspected at the 
same time as the suspension and steering 
components.

The firs t step in this maintenance 
programme is to prepare yourself before the 
actual work begins. Read through all tho 
Sections relevant to the work to be carried 
out. then make a list and gather all the parts 
and tools required. If a problem is 
encountered, seek advice from a parts 
specialist, or a dealer service department.

Service interval display
Up to 1998 m odel year

All VW Polo models are equipped with a 
service interval display indicator in tho 
instrument panel. Every time the engine is 
started, tho panel w ill illum inato for a few 
seconds, providing a handy reminder of when 
tho next service is required:
Display shorn INSP-O - no service required 
Display shows OEL - 10 000 mile (15 000 

km) service required 
Display shows INSP-1 -1 2  monthly service 

required

Display shows INSP-2 ■ 20 000 mile (30 000 
km) servico required 

1998 m odel year onwards
The service display on later models is 

similar to the earlier type, but the display is 
different:
Display clear - no service required.
Display shows 'service OIL' - 10 000 mile (15

000 km) service required.
Display shows 'service INSP' -1 2  monthly or

20 000 mile (30 000 km) service required.
Display shows 'service' when ignition is 

switched o ff - switch on ignition to 
determine which service is required.

All models
On diesel eng mod Polo models, the display 

is descnbed as 'flexible', in that it takes note 
of driving style and engine loading, and uses 
these factors in calculating tho optimum 
service Interval. The display is also useful in 
ensuring that servicing is not accidentally 
overlooked. Owners of older cars, or those 
covering a small annual mileage, may feel 
inclined to service their car more often, in 
which case the service interval display is 
perhaps less relevant.

The display should be reset whenever a 
service is carried out. and the procedure for 
this is descnbed in Section 6.
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2 Regular maintenance

1 If, from tho lime the vohicle is new, tho 
routine maintenance schedule is followed 
dosety. and frequent checks are made of fluid 
levels and high-wear (toms, as suggestod 
throughout this manual, the engine will be 
kept in relatively good running condition, and 
the need for additional work will be minimised.
2 It ts possible that there will be times whon 
the engine is running poorly due to the lack of 
regular maintenance. This is even more likely 
If a used vehicle, which has not received 
regular and frequent maintenance checks. Is 
purchased. In such cases, additional work 
may need to be carried out. outside of the 
regular maintenance intervals.
3 If engine wear is suspected, a compression 
test (rofer to the relevant Part of Chapter 2) 
will provide valuable information regarding the

overall performance of the main internal 
components. Such a test can be used as a 
basis to decide on the extent of the work to 
be carried out. If. for example, a compression 
test indicates serious internal engine woar. 
conventional maintenance as described in this 
Chaptor will not greatly improve the 
performance of the engine, and may prove a 
waste of time and money, unless extensive 
overhaul work is carried out first.
4 The following series of operations are those 
most often required to improve the perform­
ance of a generally poor-running engine:

Primary operations
a) Clean, inspect and test the battery (See 

Weekly checks).
b) Check all the engine-related fluids (See 

Weekly checks).
c) Drain the water from the fuel filter 

(Section 5).
d) Check the condition and tension o f the 

auxiliary drivebelt(s) (Section 25).

e) Check the condition o f the air filter, and 
renew if necessary (Section 30).

f) Check the condition o f all hoses, and 
check for fluid leaks (Section 13).

g) Check the engme idle speed setting 
(Section 21 or Chapter 4C).

h) Check the exhaust gas emissions 
(Section 35).

5 If the above operations do not prove fully 
effective, carry out the following secondary 
operations:

Secondary operations
All items listed under Primary operations, plus 
the folowing:
a) Check the charging system (see Chap­

ter 5A).
b) Check the preheating system (see 

Chapter 5C).
c) Renew the fuel filter (Section 23) and 

check the fuel system (see Chapter 4C).

Every 10 000 miles (15 000 km)
3 Engine oil and filter renewal

1 Frequent oil and filter changes are the most 
important maintenance procedures which can 
bo undertaken by tho DIY owner. As engine oil 
ages, it becomes diluted and contaminated, 
which leads to premature engino wear. The oil 
change interval given in this Manual is tho 
same as quoted by the manufacturer, but we 
recommend changing the oil and filter more 
frequently, perhaps ©very 5000 miles, or every
6 months. This is particularly relevant to 
owners of okfor vehicles (or those covering a 
small annual mileage).
2 Before starting this procedure, gather all 
the necessary tools and materials. Also make 
suro that you have plonty of clean rags and 
newspapers handy, to mop up any spills. 
Ideally, the engine oil should be warm, as it 
wiH drain better, and more built-up sludgo will

be removed with it. Take care, howovor. not to 
touch tho exhaust or any other hot parts of the 
engine when working under the vehicle. To 
avoid any possibility of scalding, and to 
protect yourself from possible skin irritants 
and other harmful contaminants in used 
engino oils, it is advisable to wear gloves 
when carrying out this work.
3 Access to the underside of the vehicle will 
be greatly improved if it can be raised on a lift, 
driven onto ramps, or jacked up and 
supported on axle stands (see Jacking and 
vehicle support). Whichever method is 
chosen, make sure that the vehicle remains 
level, or if it is at an angle, that the drain plug 
is at the lowest point. Where applicable, 
release the fasteners and remove the noise 
insulation tray from under the engine (see 
illustration). This is not necessary for access 
to the dram plug, but will be required in order 
to remove the oil filter.
4 Using a socket and handle or a ring 
spanner, slacken the drain plug (at the rear of

the sump) about half a turn (see illustration). 
Position the draining container under the drain 
plug, then remove the plug completely (soe 
Haynos Hint). Recover the sealing ring from 
the drain plug.

3.3 Noise insulation tray fastener locations 
(arrowed)

3.4 Engino oil drain plug (arrowed) - seen 
with noise insulation tray in place

5 Allow somo time for the old oil to drain, 
noting that it may be necessary to reposition 
the container as the oil flow slows to a trickle.
6 After all the oil has drained, wipe off the 
drain plug with a clean rag, and fit a new 
sealing washer. Clean the area around tho 
drain plug opening, and refit the plug. Tighton 
the plug to the specified torque setting.
7 Move the container into position undor the
oil filter, which is located on the front of the 
cylinder block, at the flywheel end.
8 Using an oil fitter removal tool if necessary.

HAYNES

Keep tho drain plug pressed Into the 
sump while unscrewing It by hand last 
couple o f turns. As the plug releases, 
movo It away sharply so the stream o f 
o il Issuing from the sump runs Into tho 
container, not up your sleeve!
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3.8a Oil fitte r removal using an o il fitte r 
removal to o l. . .

slacken the filter initially, then unscrew it by 
hand the rest ot the way. Empty the oil in the 
filte r into the container. Genuine VW filters 
have a bracket on.the base of tho filte r, for 
engaging a claw-type removal tool. In tho 
absence of the proper tool, a useful substitute 
can be made from a strip of thick metal, 
gripped with a pair of pliers (see illustrations)
9 Use a clean rag to remove all oil. dirt and 
sludge from the filte r sealing area on the 
engine. Check the old filter to make sure that 
tho rubber sealing ring has not stuck to the 
engine, tf it has. carefully remove it.
10 Apply a light coating of clean engino oil to 
the sealing ring on the new filter, then screw it 
into position on the engine. Tighten the filter 
firmly by hand only - do not use any toots.
11 Remove the old oil and all tools from 
under the car. then lower the car to tho 
ground (if applicable).
12 Remove the dipstick, then unscrew the oil 
filler cap from the cylinder head cover. Fill the 
engine, using the correct grade and type of oil 
(see Lubricants and fluids). A funnel or piece 
of clean rag wrapped around the filler opening 
may help to reduce spillage (see 
illustra tions). Pour in half the specified 
quantity of oil first, then wait a few minutes for 
the oil to fall to tho sump. Continue adding oil 
a small quantity at a time until the level is up 
to the bottom of the hatched area on the 
dipstick. Adding around 0.5 litres of oil w ill 
bring the level into the hatched aroa on the 
dipstick. Add a little more oil until the level is 
up to the top of the hatched area on the 
dipstick, then refit the dipstick and the filler 
cap.

3.12b . . .  and fill tho engine w ith tho 
recommended type and quantity of oil

3.8b . . .  or a home-made alternative 3.12a Remove the oil fille r cap . . .

13 Start the engino and run it for a few 
minutes: chock for leaks around the oil filter 
seal and the sump drain plug. Note that there 
may be a few seconds delay before the oil 
pressure warning light goes out when the 
engine is started, as the oil circulates through 
the engine oil gallenes and the new oil filter 
beforo the pressuro builds up.
14 Switch off the engine, and wait a few 
minutes for the oil to settle in tho sump once 
more. With the new oil circulated and the filter 
completely full, recheck tho level on tho 
dipstick, and add more o» as necessary. Refit 
tho noise insulation tray to the underside of 
the engine, where applicable.
15 Dispose of the used engino oil safety, with 
reforenco to General repair procedures in the 
Reference section of this manual.

4 Front brake pad check

1 Firmly apply tho handbrako, loosen the 
front roadwheel botts. then jack up the front of 
tho car and support it securely on axle stands. 
Romove the front roadwheels.
2 For a comprehensive check, the brake pads 
should be romovod and cleaned. Tho 
operation of the caliper can then also be 
checked, and the condition of the brake disc 
itself can be fully examined on both sides. 
Refer to Chapter 9 (see Haynes Hint).

HAYNES

For a quick check, tho thlcknoss o f the 
fric tion  m atoriat on each brake pad can 
bo m easured through tho aperture In 
the caliper body

3 If any pad’s friction material is worn to the 
specified thickness or less, a ll tour pads must 
bo renewed as a set.

5 Fuel filter water draining

1 From time to time, tho water collected from 
the fuel by the filter unit must be drained out.
2 Tho fuel filter is mounted on the right-hand 
inner wing. If wished, for improvod access, 
detach the inlet air hose from the inlet manifold 
and the air cleaner, and move it out of the way.
3 At the top of tho filter unit, pull out the R- 
clip and lift out the control valve, leaving the 
fuel hoses attached (see illustration).
4 Slacken the retaining bracket screw and lift 
the filter up slightly.
5 Position a container below tho filte r unit, 
and pad the surrounding area with rags to 
absorb any fuel that may be spilt.
6 Unscrew the drain valve at the base of the 
filter unit, until fuel starts to run out into the 
container (rofer to illustration 23.3). Keep the 
valve open until about 100 cc of fuel has been 
collected.
7 Refit the control valve to the top ot the filter 
and insert the retaining clip. Close the drain 
valve and wipe off any surplus fuel from the
nozzle.
8 Remove the collecting container and rags, 
then push the filter unit back into tho retaining 
bracket and tighten the bracket screw. Refit 
the inlet air hose to the air cleaner and inlet 
manifold, if removed.

5.3 Fuel filte r R -clip (1) and retaining 
bracket screw (2)
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6.2 Resetting the service interval display
A Service selector button (also trip meter 

selector button)
B Service reset button (also digital dock 

adjustment button)
C Service interval display

9 Run the engine at Idle, and check around 
the fuel fitter for fuel leaks.
10 Raise tho engine speed to about 2000 
rpm several times, then allow the engino to 
Idle again. Observe the fuel flow through the 
transparent hose leading to the fuel injection 
pump, and check that it is free of air bubbles.

Up to 1998 model year
1 Before resetting the service interval display, 
make sure that the mileometer is displaying 
the total mileage, and is not in trip mode. 
Briefly pressing the button to the left of tho 
speedometer will switch the display between 
total and trip. Note: It the button is pressed 
and held for longer than one second while in

trip mode, the tnp meter wHl be zeroed.
2 Switch on the ignition (do not start the 
engine). Press and hold the button to the left 
of the speedometer (see illustration).
3 Switch off the ignition, then release the 
button. The display should read OEL.
4 Now press the digital clock lower button on 
the right-hand side of the instrument panel 
until five dashes appear on tho display. The 
OEL service is now reset.
5 By pressing the left-hand button again, the 
next service interval can be displayed, and 
then reset by pressing the right-hand button.
6 Reset as many services as necessary, until 
switching on the ignition only shows INSP-0 
(no service required) on tho display.

1998 model year onwards
7 The service interval display cannot be reset 
without special VW fault code reading 
equipment - refer to your VW dealer.

Every 12 months

1 With the ignition switched on where 
necessary, check the operation of aH exterior 
lights.
2 Check the brako lights with the help of an 
assistant, or by reversing up close to a 
reflective door. Make sure that all the rear 
lights are capable of operating independently, 
without affecting any of the other lights - for 
example, switch on as many rear lights as 
possiblo. then try the brake lights. If any 
unusual results are found, this is usually due 
to an earth fault or other poor connection at 
that rear light unit.
3 Again with the help of an assistant or using 
a reflective surface, check as far as possible 
that the headlights work on both main and 
dipped beam.
4 Replace any defective bulbs with reference 
to Chapter 12.

Particularly on older

^
vehicles, bulbs can stop 
working as a result o f 
corrosion build-up on the 
bulb or Its holder - fittin g  a new bulb 

may not cure tho problem In this 
Instance. When replacing any bulb. If 
you find  any green or white-coloured 
powdery deposits, thoso should bo 
cleaned o ft using emery doth.

and check that the appropriate lights go out. 
When you are next driving at night, check that 
all the instrument panel and facia lighting 
works correctly. If any problems are found, 
refer to Chapter 12.
6 Finally, choose an appropriate time of day 
to test the operation of the horn.

5 Check the operation of all interior lights. 
Including the glovebox and luggage area 
illumination lights. Switch on the ignition, and 
check that all rolevant warning lights come on 
as expected - the vehicle handbook should 
give details of these. Now start the engine.

Whore fitted, inspect tho airbag(s) exterior 
condition checking for signs of damage or 
deterioration. If an airbag shows signs of 
obvious damage, it must be renewed (see 
Chapter 12).

Lubricate the hinges of the bonnet, doors 
and tailgate with light general-purpose oil. 
Similarly, lubricate all latches, locks and lock 
strikers, and the door check straps with 
general-purpose oil or grease. At the same 
time, chock the security and operation of all 
the locks, adjusting them if necessary (see 
Chapter 11).

Lightly lubricate the bonnet release 
mechanism and cable with suitable grease.

Do not attempt to lubricate the steering 
lock.

11 Fault code check

Check that each of the washer jet nozzles is 
clear, and that each nozzle provides a strong 
jet of washer fluid. The tailgate and headlight 
jets (where applicable) should be aimed to 
spray at a point slightly above tho centre of 
the screen/headlight.

Tho windscreen washor nozzles have two 
jets: aim one of the jots slightly above the 
centre ol the screen and the other just below, 
to ensure complete coverage of the screen. If 
necessary, adjust the jets using a pin.

Later models may be fitted with additional 
preset washer jets which only have a limited 
amount of adjustment. Height adjustment on 
these later jets is effected by turning an 
eccentric on the spray jet.

1 This check is part of the manufacturer's 
maintenance schedule, and involves 
'interrogating' the diesel engine management 
control unit (not engine code AEF) and the 
ABS control unit, as applicable, using special 
dedicatod test equipment. Such testing will 
3 llow  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 It is possible for quite serious faults to 
occur in the engine management system 
without the owner being aware of it. Certain 
engine management system faults w il cause 
the system to enter an emergency back-up 
mode, which Is often so sophisticated that
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engine performance is not apparently much 
affected. If a problem has caused the system 
to enter its back-up mode, this will usually be 
most apparent when starting and running 
from cold.

12 Battery electrolyte level 
check

A  Warning: The electrolyte Inside a 
ba tte ry Is d ilu ted  acid  • it  Is a 
good idea to  wear suitable 
rubber gloves. When topping- 

up, d o n 't o ve rfill the ce lls so tha t the 
electro lyte  overflows. In the event o f any 
spillago, rinse the e lectro lyte  o ff w ithout 
delay. R e fit the ce ll covers and rinse tho 
batte ry w ith  copious quantities o f clean 
water. Don’t a ttem pt to  siphon ou t any 
excess electrolyte.

1 Some models covered by this Manual may 
be fitted with a maintenance-free battery a j 
standard equipment, or may have had one 
fitted as a replacement. If the battery in your 
vchicle is marked ‘Freedom’, ’Maintenance- 
Free' or similar, no electrolyte level checking 
is required (the battery is often completely 
sealed, preventing any topping-up).
2 Batteries which do require their electrolyte 
level to be checked can be recognised by the 
presence of removable covers over tho six 
battery cells • the battery casing is also 
sometimes translucent, so that the electrolyte 
level can be more easily checked. Make sure 
you do not have a maintenance-free battery 
beforo attempting to top up the electrolyte 
level.
3 Remove the cell covers and either look 
down inside the battery to see the level web. 
or check the levol using any markings 
provided on the battery casing. The 
electrolyte should at least cover tho battery 
plates. If necessary, top up a little  at a time 
with distilled (deionised) water until the level in 
all six cells is correct - don't fill the cells up to 
the brim. Wipe up any spillage, then refit the 
ceil covers.

13 Hose and fluid leak check

1 Visually inspect the engine jo int faces, 
gaskets and seals for any signs of water or oil 
leaks. Pay particular attention to the areas 
around the camshaft cover, cylinder head, oil 
filter and sump joint faces. Bear In mind that, 
over a period of time, some very slight 
seepage from theso areas is to be expected - 
what you aro really looking for Is any 
indication of a serious leak (see Haynes 
H int). Should a loak be found, renow tho 
offending gasket or oil seal by roforring to the 
appropriate Chapters in this manual.
2 Also chock the security and condition of all 
tho engine-related pipes and hoses. Ensure 
that all cable-ties or securing clips are in place 
and in good condition. Clips that are broken 
or missing can lead to chafing of the hosos. 
pipes or wiring, which could cause more 
serious problems in the future.
3 Carefully check the radiator hoses and 
heater hoses along their entire length. Renew 
any hoso that is cracked, swollen or 
deteriorated. Cracks will show up better if the 
hose is squeezed. Pay close attention to the 
hose clips that secure the hoses to the 
cooling system components. Hose clips can 
pinch and puncture hoses, resulting in cooling 
system leaks.
4 Inspect all the cooling system components 
(hoses, joint faces etc.) for leaks. A leak in the 
cooling system will usually show up as white- 
or rust-coloured deposits on the area 
adjoining the leak. Where any problems of this 
nature are found on system components, 
renew the component or gasket with 
reference to Chapter 3.
5 With the vehiclo raised, Inspect tho fuel 
tank and filler neck for punctures, cracks and 
other damage. The connection between the 
fille r neck and tank is especially critical. 
Sometimes a robber filler neck or connecting 
hose will leak due to loose retaining clamps or 
deteriorated robber.
6 Carefully check all robber hoses and metal 
fuel lines leading away from the fuel tank. 
Check for loose connections, deteriorated

hoses, crimped lines, and other damage. Pay 
particular attention to the vont pipes and 
hosos. which often loop up around the filler 
neck and can become blocked or crimped. 
Follow the lines to the front of the vehicle, 
carefully inspecting them all the way. Renow 
damaged sections as necessary.
7 From within the engine compartment, 
check the security of all fuel hose attachments 
and pipe unions, and inspect the fuel hoses 
and vacuum hoses for kinks, chafing and 
deterioration (see illustration).
8 Where applicable, check tho condition of 
the power steering fluid hoses and pipes.

14 Transmission and 
driveshaft gaiter check

1
1 Raise the front of the vehicle and support 
on axle stands. Alternatively, drive the car 
onto ramps.
2 Inspect around tho transmission for any 
sign of leaks or damage. In particular, check 
the area around the driveshaft o il seals for 
leakage (see illustra tion ). Slight seepage 
should not be of great concern, but a serious 
leak should bo investigated further, with 
reference to Chapter 7A.
3 Check the security and condition of the 
wiring and wiring plugs on the transmission 
housing (see illustration).

A leak In the cooling system w ill usually 
show up as w h ite - o r rust-co loured  
deposits on the area adjoining the leak

13.7 Check fo r leaks around the fuel 14.2 Driveshaft inner CV jo in t, showing 14.3 Roversing light sw itch (arrowed) -
supply (1) and rotum  (2) pipes, and at the drivoshaft seal (arrowed) seen from  below
fuel in jector unions (3) • one only visible
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14.4 Driveshaft outer CV jo in t gaiter 
(arrowed]

4 With the vehicle raised and securely 
supported on stands, tum the steering onto full 
lock, then stowty rotate the roadwheel. Inspect 
the condition of the outer constant velocity 
(CV) joint rubber gaiters, squeezing the gaiters 
to open out tho (olds (see illustration). Check 
for signs of cracking, splits or deterioration of 
the rubber, which may allow the grease to 
escape, and lead to  water and grit entry into 
the joint. Also check the security and condition 
of the retaining clips. Repeat these checks on 
tho Inner CV jo ints. If any damage or 
deterioration is found, the gaiters should be 
renewed (see Chapter 8).
5 At the same time, check the general 
condition of the CV joints themselves by first 
holding the driveshaft and attempting to rotate 
the wheel. Repeat this check by holding the 
inner joint and attempting to rotate the drive­
shaft. Any appreciable movement indicates 
wear in tho jo ints, wear in the driveshaft 
splines, or a loose driveshaft retaining nut.

15 Braking system check

i 1
1 Starting under the bonnet, examine the 
brake fluid reservoir and master cylinder for 
leaks. When a brake fluid leak occurs, it is 
normal to find blistered or wrinkled paint in the 
area of tho leak. Check the metal pipes from 
the master cylinder for damage, and check the 
brako servo/ABS unit and fluid unions for 
leaks. Check the vacuum pipe running from

17.3 Typical exhaust system rubber 
m ountings - check fo r socurity and 

condition o f the rubber

15.4 Rear brake p ipe-to-flcxib le  hose 
union

the brake vacuum pump on the left-hand end 
of the cylinder block to the brake sorvo - look 
especially for cracks or splits at the hose ends.
2 W ith the vehicle raised and securely 
supported on stands, first inspect each front 
brake caliper. In particular, check the flexible 
hose leading to  the caliper for signs of 
damage or leaks, especially where the hose 
enters the metal end fitting . Make sure that 
tho hose is not twisted or kinked, and that it 
cannot come into contact w ith any other 
components when the steering is on full lock.
3 From the caliper, trace tho metal brake 
pipes back along the car. Again, look for leaks 
from the fluid unions or signs of damage, but 
additionally check the pipes for signs of 
corrosion. Make sure the pipes are securely 
located by the clips provided on tho vehicle 
underside.
4 At the rear of the vehicle, inspect each rear 
brake and its flexible hose, where applicable 
(seo illu s tra tio n ). Examine tho handbrake 
cable, tracing it back from each rear brake 
and checking for frayed cables or other 
damage. Lubricate tho handbrake cable 
guides, pivots and other moving parts w ith 
general-purpose grease.
5 If any damage Is found, refer to Chaptor 9 
for further information.

16 Rear brake shoe check

1 Chock the front wheels, then jack up the 
roar of the vehicle, and support it securely on 
axle stands.
2 For a quick check, the thickness of friction 
material remaining on one of the brake shoes 
can be observed through the holes in the 
trailing arm and tho brake backplate. The hole 
in the brake backplate is plugged w ith a 
sealing grommet. which can be prised out. If a 
rod of the same diam otcr as the specified 
minimum friction material thickness is placed 
against the shoe friction material, the amount 
o f wear can be assossed. A torch or 
inspection light w ill probably be required, as 
well as a small mirror if access is particularly 
d ifficu lt (sco illu s tra tio n ). If the friction 
material on any shoe is worn down to  the

16.2 Rear brake backplate inspection hole 
(arrowod) fo r assessing brake lining wear

specified minimum thickness or less, all four 
shoes must be renewed as a set.
3 For a comprehensive check, the brake 
drum should be removed and cleaned. This 
w ill allow the wheel cylinders to be checked, 
and tho condition o f the brake drum itself to 
be fully oxamined (see Chapter 9).

17 Exhaust system check

1 With the engine cold (at least an hour after 
the vehicle has been driven), check the 
complete exhaust system from the engine to 
the end of the tailpipe. The exhaust system is 
most easily checked with the vehicle raised on 
a hoist, or suitably supported on axle stands, 
so that the exhaust components are readily 
visible and accessible.
2 Check the exhaust pipes and connections 
for evidence of leaks, severe corrosion and 
damago. Make sure that all brackets and 
mountings are in good condition, and that all 
relevant nuts and bolts are tight. Leakage at 
any of tho joints or in other parts of the system 
will usually show up as a black sooty stain in 
the vicinity of the leak.
3 Rattles and other noises can often be traced 
to the exhaust system, especially the brackets 
and mountings (see illustration) Try to move 
the pipes and silencers. If tho components are 
able to  come into contact w ith the body or 
suspension parts, secure the system with new 
mountings. Otherwise separate the jo ints (if 
possible) and tw ist the pipes as necessary to 
provide additional clearance.

18 Steering and suspension 
check

Front suspension 
and steering check
1 Raise the front of the vehicle, and securely 
support it on axle stands. Where necessary 
for improved accoss. release the fasteners 
and removo the noise insulation tray from 
under the engine (where applicable).
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2 Visually inspect the balljoint dust covers 
and the steering rack-and-pinion gaiters for 
splits, chafing or deterioration. Any wear of 
these components will cause loss of lubricant, 
together with dirt and water entry, resulting in 
rapid deterioration of the balljoints or steering 
gear.
3 On vehicles with power steering, check the 
fluid hoses for chafing or deterioration, and 
the pipe and hose unions for fluid leaks. Also 
check for signs of fluid leakage under 
pressure from the steering gear rubber 
garters, which would indicate failed fluid seals 
within the steering gear.
4 Grasp the roadwheel at the 12 o'clock and
6 o'clock positions, and try to rock it (see 
Illustration) Very slight free play may be felt, 
but if the movement is appreciable, further 
investigation is necessary to determine the 
source. Continue rocking the wheel while an 
assistant depresses the footbrake. If the 
movement Is now eliminated or significantly 
reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings. Before 
condemning any components, however, 
check that the roadwheel bolts are tightened 
to the specified torque.
5 Now grasp the wheel at the 9 o'clock and 3 
o'clock positions, and try to rock it as before. 
Any movement felt now may again be caused 
by wear in the hub bearings or the steering 
track-rod balljoints. If the inner or outer 
balljoint is worn, the visual movement win be 
obvious.
6 Using a large screwdriver or flat bar. check 
for wear in the suspension mounting bushes 
by levering between the relevant suspension 
component and its attachment point. Some 
movement is to be expected as the mountings 
are made of rubber, but excessive wear 
should be obvious. Also check the condition 
of any visible rubber bushes, looking for splits, 
cracks or contamination o f the rubber (see 
illustration).
7 With the car standing on its wheels, have an 
assistant turn the steering wheel back and 
forth about an eighth of a turn each way. 
There should be very little , if any, lost 
movement between the steering wheel and 
roadwheels. If this is not the case, closely 
observe the Joints and mountings previously 
described, but in addition, check the steering 
column universal joints for wear, and the rack- 
and-pinion steering gear itself.

Suspension strut/shock 
absorber check
8 Check for any signs of fluid leakage around 
the suspension strut/shock absorber body, or 
from the rubber gaiter around the piston rod. 
Should any fluid be noticed, the suspension 
strut/shock absorber is defective internally, 
and should be renewed. Note: Suspension 
struts/shock absorbers should always be 
renewed in pairs on the same axle.

9 The efficiency of the suspension 
strut/shock absorber may be checked by 
bouncing the vehicle at each corner. 
Generally speaking, the body will return to its 
normal position and stop after being 
depressed. If it rises and returns on a 
rebound, the suspension strut/shock 
absorber is probably suspect. Examine also 
the suspension strut/shock absorber upper 
and lower mountings for any signs of wear.

19 Headlight beam alignment 
check 5 ;

Accurate adjustment of the headlight beam 
is only possible using optical beam-setting 
equipment, and this work should therefore be 
carried out by a VW dealer or service station 
with the necessary facilities. Headlight 
alignment is checked as part of the MoT test.

Basic adjustments can be carried out in an 
emergency, and further details are given in 
Chapter 12.

20 Road test

Instruments and electrical 
equipment
1 Check the operation ot all instruments and 
electrical equipment.
2 Make sure that all instruments road 
correctly, and switch on all electrical 
equipment in turn, to check that it functions 
properly.

Steering and suspension
3 Check for any abnormalities in the steering, 
suspension, handling or road feel.
4 Drive the vehicle, and check that there are 
no unusual vibrations or noises.
5 Check that the steenng feels positive, with 
no excessive sloppiness, or roughness, and 
check for any suspension noises when 
cornering and driving over bumps.

18.4 Check fo r wear in the hub bearings 
by grasping the wheel and trying to rock it

10 Check that all gears can be engaged 
smoothly without noise, and that the gear 
lever action Is not abnormally vague or 
notchy.
11 Listen for a metallic clicking sound from 
the front of the vehicle, as the vehicle is driven 
slowly in a circle with the steering on full-lock. 
Carry out this check in both directions. If a 
clicking noise is heard, this indicates wear in a 
driveshaft joint, in which case renew the joint 
if nocessary.

Braking system
12 Make sure that the vehicle does not pull to 
one side when braking, and that the wheels 
do not lock prematurely when braking hard.
13 Check that there is no vibration through 
the steering when braking.
14 Check that the handbrake operates 
correctly without excessive movement of the 
lever, and that it holds the vehicto stationary 
on a slope.
15 Test the operation of the brake servo unit 
as follows. With tho engino off. depress the 
footbrake four or five times to exhaust the 
vacuum. Hold the brake pedal depressed, 
then start the engine. As the engine starts, 
there should be a noticeable give in the brake 
pedal as vacuum builds up. ABow the engine 
to run for at least two minutes, and then 
switch it off. If the brake pedal is depressed 
now, it should be possible to detect a hiss 
from tho servo as the pedal is dopressed. 
After about four or five applications, no further 
hissing should be heard, and the pedal should 
feel considerably harder.

Drive train
6 Check the performance of the engino. 
clutch (where applicable), transmission and 
driveshafts.
7 Listen for any unusual noises from the 
engine, clutch and transmission.
8 Make sure the engine runs smoothly at idle, 
and there is no hesitation on accelerating.
9 Check that the clutch action is smooth and 
progressive, that the drive is taken up 
smoothly, and that the pedal travel is not 
excessive. Also listen for any noises when the 
clutch pedal is depressed.

18.6 A nti-ro ll bar mounting bushes 
(arrowed)
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21.3 Idle speed adjustm ent screw 
(arrowed) - engino code AEF

21 Idle speed check -
engine code AEF only

1 Start the engine and run it until it reaches its 
normal operating temperature. W ith the 
handbrake applied and the transmission in

neutral, allow the engine to idle. Make sure 
that all electrical equipment (headlights, 
heated rear window, heater blower, etc) is 
switched off.
2 Using a diesel tachometer, check the idle 
speed against the Specifications at the start 
of this Chapter.
3 To adjust the idle speed, loosen the locknut 
on the idle speed stop screw, then adjust the 
screw as necessary (see illu s tra tio n ). On 
completion, tighten the locknut.

Every 20 000 miles (30 000 km)
22 Lubricate folding fabric 

sunroof guide rail 1
1 Using a clean cloth and a suitable solvent if 
necessary, thoroughly clean the sunroof guide 
rail (see illustration).
2 Apply a little  general-purpose grease to the 
guide rail, then check the sunroof operation.

(arrowed)

23 Fuel filter renewal

1 The fuel filter is mounted on the right-hand 
inner wing. If wished, for improved access, 
detach the inlet a ir hose from tho inlet 
manifold and the air cleaner, and move it out 
of the way.
2 Place a container below the filter, and pad 
the surrounding area with rags to absorb any 
fuel that may bo spilt.
3 At the top of fhe filter unit, pull out the R- 
clip and lift out the control valve, leaving the 
fuel hoses attached (seo illustration).
4 Slacken the hose clips, and pull the fuel 
supply and delivery hoses from the ports on 
the o f the filte r unit. If crim p-type clips aro 
fitted , cut them o ff using snips, and use 
proper fuel hose clips on refitting. Note the 
fitted position o f each hose, in relation to the 
diroction-of-flow arrows on top of the filter, to 
aid correct refitting.
Caution: Bo prepared fo r an am ount o f fuel 
loss.
5 Slacken the retaining bracket screw and lilt 
the filter out.
6 Fill the new fuel filter w ith clean diesel fuel 
before fitting - this will make the engine easier 
to start. Fit the new fuel filter into the retaining 
bracket, and tighten the screw.
7 Fit a new O-ring seal to the control valve, 
then re fit the control valve to the top of the 
filter, and insert the retaining clip.
8 Reconnect the fuel supply and delivery 
hoses, using the notes made during removal -

note the fuel flow arrow markings next to each 
port. Where crimp-type hoses were originally 
fitted , use screw-type clips on refitting. 
Remove the collecting container and rags, 
and refit the inlet air hose to  the air cleaner 
and inlet manifold (where removed).
9 Start and run the engine at idle, then check 
around the fuel fille r for fuel leaks. Note: It 
may take a few seconds of cranking before the 
engine starts, especially if  the new filte r was 
not primed with fuel before fitting.
10 Raise the engine speed to  about 2000 
rpm several times, then allow the engine to 
idle again. Observe the fuel flow through the 
transparent hose leading to the fuel injection 
pump, and check that it is free of air bubbles.

24 Pollen filter renewal

1 The pollen filte r is located beneath the 
windscreen cowl panels; it is located on the 
left side on right-hand-drive models, and the 
right skJo on left-hand drive models.
2 Open the bonnet, and lift up the rubber 
weatherstrip from the relevant end of the top 
o f the engine compartment bulkhead (see 
illustration).
3 Peel back the rubber seal at the base of the 
windscreen, for access to the two cowl panel 
retaining clips (see illu s tra tio n ). Take care 
when prising those clips out o f position, as 
they are easily broken.
4 Remove the cowl panel from the car (see 
illustration).

23.3 Fuel filte r details

1 O-ring seal
2 Control valve
3 R-clip
4 Hose connection

5 Fuel filter
6 Washer
7 Water drain tap
8 Hose connection

24.2 Pull o ff the rubber w eatherstrip from  
the top o f the bulkhead

24.3 Peel back the rubber seal fo r access 
to  the cow l panel retaining clips
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24.4 Lifting out the cowl panel 24.5 Removing the pollen filter air 24.6a Release the retaining clips at the
deflector plate fro n t. . .

5 Unclip the filter air deflector and remove it 
(see illustration).
6 Release the two dips at the front to release 
the frame, and lift the pollen filter and frame 
upwards and out from its location (soo 
illustrations). Note which way round the 
frame is fitted.
7 Separate the frame from the old filter, 
noting how it Is fitted. Slot the new fitter into 
the frame (see illustrations).
8 Wipe clean the filte r housing, then fit the 
new filter and frame. Clip the filter securely in 
position and refit the cover.
9 Refit the rubber seal to the engine 
compartment bulkhead to complete

Checking
1 Disconnect the battery negative lead and 
position it away from the terminal. Note: If the 
vohiclo has a security-coded radio, check that 
you have a copy of the code number before 
disconnecting the battery. Refer to your VW 
dealer if in doubt.
2 Park the vehicle on a level surface, apply 
the handbrake and chock the roar wheels. 
Loosen the right-hand front wheel bolts.
3 Raise the front of the vehicle, rest it 
securely on axle stands and remove the right- 
hand front roadwheel.
4 Turn the steering to full right-hand lock.

Where applicable, remove the fasteners, and 
lower the wheel arch liner and/or noise 
insulation tray for access to tho drivobelt. 
Models with power steering may have a cover 
fitted over tho drivebelt - if so. reloaso the 
fasteners and remove it. To improve access 
still further, refer to Chapter 4C and remove 
the air cleaner housing.
5 Using a socket and wrench on the 
crankshaft sprocket bolt, rotate the crankshaft 
so that the full length of the auxiliary drivebelt 
can be examined. Look for cracks, splitting 
and fraying on the surface of the belt; check 
also for signs of glazing (shiny patches) and 
separation of the belt plies. If damage or wear 
is visible, the belt should be renewed. It there 
is any evidence of contamination by oil. 
grease or coolant, the roason should be 
investigated without delay.
6 Chock tho drivebelt tension by pressing on 
the belt at a point midway between two 
pulleys. Depending on the type of belt, it 
should move by approximately 5 to 10 mm. If 
the drivebelt appears excessively taut or 
slack, refer to Chapter 2B and adjust the belt 
tension.
7 On completion, refit the wheel arch liner, 
noise insulation tray and air cleaner housing 
(as applicable), then refit the roadwheel and 
lower the car to the ground. Tighten the 
roadwheel bolts to the specified torque.

Renewal
8 For details ot auxiliary drivebelt renewal, 
refer to Chapter 28.

25 Auxiliary drivebelt check and 
renewal

24.6b . . .  then remove the pollen filter and 24.7a Separating the pollen filter from the 
frame frame

26 Timing belt condition and
tension check - ^
engine code AEF only ^

1 Refer to Chapter 28 and remove the timing 
belt upper cover for access to the timing belt. 
Also prise out the round inspection cover over 
the trrwr>g belt tensioner.
2 Examine the belt for signs of cracking or 
splitting, especially around the roots of the 
teeth, and for signs of fraying or separation of 
the belt plies. If any damago is noted, the belt 
should be renowed as described in Chapter 
28.
3 If there is any sign that tho belt is being 
contaminated with oil or other fluid, the belt 
should be changed and the source of the leak 
found and fixed, otherwise the new belt will 
quickly go the samo way.
4 The timing belt tension can be checked as 
follows. Using firm thumb pressure, tension 
the belt and observe the belt tensioner. As 
tension is applied and then released, the 
tensioner raised portion and the notch must 
be seen to move apart, and then back into 
alignment once more (see illustration). If the 
marks do not come back into alignment, the 
belt tension must be roset. The belt tension is 
critical • if it is slack, there is a danger that the 
belt might jump a tooth, whlio a belt which is 
too tight might wear prematurely.

24.7b Pollen filter, frame and 
filter housing

A Fitter frame
B Frame fits into first fold o f filter at each end 
C Frame lugs
D Frame lug recesses in housing



ib.14 Every 20 000 miles - diesel models

(arrowed)
26.6 Engine right-hand mounting bolts 

(arrowed)
27.1 Timing belt upper cover securing 

clips (1) and cover (2)

5 To reset the belt tension, the engine right- 
hand mounting must first be removed. 
Support the weight of the engine using an 
engine hoist from above, or using a securely- 
located hydraulic Jack and block of wood from 
below. Do not jack directly under the sump, or 
the sump w ill be damaged. Volkswagen 
technicians use an engine support bar which 
locates in the inner wing channels.
6 With the engine securely supported, 
progressively loosen the engine mounting 
bolts shown (see illustration). Remove the 
engine mounting from the vehicle.
7 Loosen the tensioner roller locknut. Tension 
the belt by turning the occentncaRy-mounted 
tenstonor clockwise: two holes are provided in 
the side of the tensioner hub for this purpose - 
a pair of sturdy right-angled circlip pliers is a 
suitable substitute for the correct VAG tool. 
Turn the tensioner until the notch and the 
raised portion are aligned, then tighten the 
locknut to the specified torque.
8 Repeat the tension check described in 
paragraph 4. and reset the tension again H 
necessary. If the belt tensioner is no longer 
capable of tensioning the belt adequately, it 
should be renewed as described in Chapter 2B.
9 Refit tho engine mounting using new bolts, 
and tighten the bolts to the specified torque. 
Note that the torque setting is different for the 
smaller, lower bolts. On completion, lower the 
engine hoist or hydraulic jack.
10 Refit the tim ing belt upper cover as 
doscribed in Chapter 28. and refit the 
inspection cover over the belt tensioner.

27 Timing belt condition and 
wear check - engine codes 
AGD, AHG and AKU *

1 Release the clips securing tho timing belt 
upper cover for access to the timing belt (see 
illustration).
2 To assess timing belt wear, the width of the 
belt must be measured. If you have access to 
a sot of vernier calipers, the width of the belt 
can be measured to a very high degree of 
accuracy (see illustration). In the absence of 
vernier calipers, careful measurement with an 
accurate ruler will suffice. On completion, refit 
the timing belt upper cover.
3 The bolt wear lim it is given in the 
Specifications at tho start of this Chapter. If 
the measured width is at or below tho woar 
lim it value, the belt should be renewed as 
descnbed in Chaptor 28.
4 As far as you can. examine the belt for 
signs of cracking or splitting, especially 
around the roots of tho teeth, and for signs of 
fraying or separation of the belt plies. If any 
damage is noted, tho belt should be renewed 
as described in Chapter 28.
5 If there is any sign that the belt is being 
contaminated with oil or other fluid, the belt 
should be changed and the source of the leak 
found and fixed, otherwise the new belt will 
quickly go the same way.

28 Transmission oil level check

1 Park the car on a levol surface. The oil level 
must be checked before the car is driven, or 
at least 5 minutes after tho 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 On models built up to October 1995. the 
filler/level plug is located on tho left-hand side 
of the transmission housing, next to the 
driveshaft (see illustration). For easier 
access, turn the steering onto full left lock. Do 
not raise tho car, because the level must be 
checked with the car resting on its wheels, on 
a level surfaco.
3 On models built after October 1995. the 
filler/level plug is on the front of the 
transmission housing, and can be accessed 
from above (see illustration). If preferred, 
however, the plug can be reached from 
below, but note that this may mean removing 
tho noise insulation tray (where applicable) 
from under the engine for access.
4 Wipe clean the area around the filler/level 
plug. A 17 mm hexagonal adapter (or a large 
Allen key) will be required to remove the plug, 
which w ill probably bo quite tight (see 
illustration).

27.2 Measuring the width of the timing 
belt using vernier calipers (arrowed) - models up to October 1995 (arrowed) - models from October 1995



o.4 Introduction
The VW Poto range covered by this Manual was introduced to the 

UK market in September 1994. Originally, tho Poto was available with a 
choice oI 1.05 Mre (1043 cc). 1.3 litre (1296 cc) and 1.6 litre (1598 cc) 
petrol engines, in three-door and frve-<k>or Hatchback form. The range 
attracted very favourable press reports at it*  launch, with many 
commenting on its 'big-car' (eel. offered in a sma»-cor package.

In July 1995. the 1.3 litre engine was superseded by a 1.4 litre (1390 cc) 
unit.

February 1996 saw the introduction of the 1.9 litre (1896 cc) diesel 
engine, while in September 1996. the 1.05 Hre engine was replaced by 
a new all-altoy 1.0 litre (999 cc) engine, offering an increase In power 
output from a sightly smaSer capacity.

For 1997, the diesel engine was available with direct injection and 
electronic diesel engine management, for improved economy and 
lower emissions. In April 1997. a new 1.7 litre version of the diesel 
engine was introduced.

All engines are derived from the well-proven engines which have 
appeared in many VW/Audi vehiclos. The engine is ot four-cylinder 
overhead camshaft design, mounted transversely, with the 
transmission mounted on the left-hand side. All models have a five- 
speed manual transmission or four-speed automatic transmission.

All models have fully-Independent front suspension. The rear 
suspension is somi-independent, with suspension struts, traftng arms 
and a torsion beam axle.

A wide range of standard and optional 
equipment is available within the Polo range 
to suit most tastes, including central locking, 
electric windows, and air bags: ABS and air 
conditioning were available as options.

Provided that regular servicing is earned 
out in accordance with the manufacturer's 
recommendations, the VW Poto should prove 
a reliable and economical small car. The 
engino compartment is wen-designed, and 
most of the items needing frequent attention 
are easily accessible.

Your VW Polo 
manual

The am of this manual is to help you get 
the best value from your vehicle. It can do so 
in several ways. It can help you decide what 
work must be dono (oven should you choose 
to get it done by a garage). It wis also provide 

information on routine maintenance and servicing, and give a logical 
course of action and diagnosis when random faults occur. However, it 
Is hoped that you will use the manual by tackfcng the work yourself. On 
simpler |Obs it may even be quicker than booking the car into a garage 
and going there twice, to leave and collect it. Perhaps most important, 
a lot of money can be saved by avoiding the costs a garage must 
charge to cover its labour and overheads.

The manual has drawings and descriptions to show the function of 
tho various components so that their layout can be understood. Tasks 
are describod and photographed in a clear step-by-step sequence. 
The lustrations are numbered by the Section number and paragraph 
number to which they relate - if there is more than one illustration per 
paragraph, the sequence is denoted alphabetically.

References to the le ft’ or 'right' of the vehtcie are In the sense of a 
person In the driver's seat, facing forwards.
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they do not inform us. No liab ility can be accepted by the author* 
or publishers for loss, damage or injury caused by any errors In, or 
omissions from , the information given.

VW Polo 1.4 CL (1996 model)

The VW Polo Team
Haynes manuals aro produced by dedicated and 
enthusiastic people working In close co-operation. The 
team responsible for the creation of this book included:

Author Bob Jex

Editor & Page Make-up Steve Churchill

Workshop manager Paul Buckland

Photo Scans Steve Tanswell 
John Martin

Cover illustration & Line Art Roger Hoaling

Wiring diagrams Matthew Marke

We hope the book w ill help you to get the maximum 
enjoyment from your car. By carrying out routine 
maintenance as described you w ill ensure your car's 
reliability and presorve its resale valuo.
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28.4 Loosening the filler/level plug (1) 
using a hex adapter - also shown is the 

transmission o il drain plug (2)
5 The oil level should reach the lower edge of 
the filler/level hole. A certain amount of oil will 
nave gathered bohind 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 lovel is

established, wait until the initial trickle has 
stopped, then add oil through the hole 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.
6 Filling the transmission with oil is an 
extremely awkward operation; above all, allow 
plenty of time for the oil level to settle property 
before checking it. If a large amount is added 
to the transmission, and a large amount flows 
out on checking the level, refit the filler/level 
plug; take the vehicle on a short journey so 
that tho new oil is distributed fully around the 
transmission components, then recheck the 
level when it has settled again.
7 If the transmission has been overfilled so 
that oil flows out when the filler/level plug is 
removed, check that the car is completely 
level (front-torear and side-to-side). and 
allow the surplus to drain off into a suitable 
container.

8 When the level is correct, refit the plug, 
tightening it to the specified torque, and wipe 
off any sp it oil.

29 Underbody protection check ^

m aasam
Raise and support the vehicle on axle 

stands. Using an electric torch or lead light, 
inspect tho entire underside of the vehicle, 
paying particular attention to the wheel arches. 
Look for any damage to the flexible underbody 
coating, which may crack or flake off with age. 
leading to corrosion. Also check that the wheel 
arch liners are securely attached with any clips 
provided - if they come loose, dirt may get in 
behind the liners and defeat their purpose. If 
there is any damage to the underseal. or any 
corrosion, it should be repaired before the 
damage gets too serious.

Every 40 000 miles (60 000 km) or 2 years
30 Air filter renewal

1 On diesel engine models, the air cleaner 
housing is located under the right-hand front 
wing. Either turn tho steoring onto full right

lock, or jack up the front of the car and 
remove the right-hand front roadwheel. for 
better access.
2 Release the cover securing dips around the 
base of the air cleaner housing, and withdraw 
the cover and filter element (see illustrations).
3 Wipe clean the inside of the filter housing, 
and also the outside, if necessary. It is

important that no dirt is allowed to enter the 
housing, or to contaminate the new element 
when it is fitted.
4 Fit tho new element into the housing, 
observing any direction-of-fitting markings, 
and secure the cover with the retaining clips.
5 Refit the front wheel and lower the car to 
the ground, where applicable.

30.2a Release tho cover securing clips . . .  30.2b . . .  remove the cover . . ,

Every 40 000 miles (60 000 km)
31 Timing belt and belt 32 Timing belt and belt

tensioner renewal - tensioner renewal -
engine codes AHG and AKU engine codes AEF and AGO

30.2c . . .  and w ithdraw the filte r element

Refer to Chapter 2B. Refer to Chapter 28.
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Note: VW coolant typo G11 or G 12 lasts 
indefinitely. Provided you are sure that this 
type o f coolant has been used and that tho 
concentration is adequate, there is no need to 
renew it. Most other brands ot antifreeze must 
be renewed every two years. Once the system 
has been drained, it Is as well to flush it and to 
take the opportunity to renew any rubber 
hoses whose condition is in doubt. Proceed 
as follows.

Cooling system draining

A  Warning: Walt until tho engine Is 
cold before starting this pro­
cedure. Do not allow  antifreeze 
to come In contact w ith your 

skin, o r w ith the painted surfaces o f the 
vehicle. Rinse o ff spills Immediately w ith 
plenty o t water. Never leave antifreeze lying 
around In an open container, or in a puddle 
In the driveway o r on the garage floor. 
Children and pets are attracted by Its sweet 
smell, but antifreeze can be fatal If ingested.
1 With the engine completely cold. cover the 
expansion tank cap with a wad ot 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 systom is released, 
then continue to turn the cap until it can be 
removed.
2 Where necessary, release tho fasteners and 
remove the noise insulation tray from under 
the engine. 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. AJ'ow the 
coolant to drain into the container.
3 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 (see 
Antifreeze type and mixture later in this 
Section).
4 Once all the coolant has drained, reconnect 
the hose to the radiator and secure it in 
position with the retaining dip.

Cooling system flushing
5 If coolant ronewai 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. Flushing the system clean 
can restore the cooling system efficiency.
6 The radiator should be flushed independ­
ently of the engine, to avoid unnecessary 
contamination.

R adiator 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 gardon hose into the radiator top 
inlet. Direct a flow of clean water through the 
radiator, and continue flushing untH clean 
water emerges from the radiator bottom 
outlet.
9 If after a reasonable period, the water still 
does not run dear, tho 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 hoso in the radiator bottom 
outlet, and reverse-flush the radiator.
Engine flushing
10 To flush the engine, remove tho 
thermostat as described in Chapter 3, then 
temporarily refit the thermostat cover.
11 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into tho radiator top hose. Direct 
a dean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose.
12 On completion of flushing, refit the 
thermostat and reconnect the hoses with 
reference to Chapter 3.

Cooling system filling
13 Before attempting to fill the cooling 
system, make sure that aB hoses and dips aro 
in good condition, and that the clips are tight. 
Note that an antifreeze mixture must b e  used 
all year round, to prevent corrosion of the 
engino components (see following S u b -  
Section).
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.
15 If the coolant is being renewed, begin by 
pouring In a couple of litres of water, fdlowed 
by the correct quantity of antifreeze, then top- 
up with more water.
18 Once the level in the expansion tank starts 
to rise, squeeze the radiator top and bottom 
hoses to help expel any trapped air in the 
system. Once all the air is expelled, top-up the 
coolant lovel to tho MAX mark and refit the 
expansion tank cap.
17 Start the engine and run it until it reaches 
normal operating temperature, then stop the 
engine and allow it to cool.
18 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. If the expansion tank 
cap is removed while the engine is still 
warm, cover the cap with a thick cloth, and 
unscrew the cap slowly to gradually relieve 
the system pressure (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.

Antifreeze type and mixture
19 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.
20 Always use ethylene-glycol-based 
antifreeze suitable for use in mixed-metal 
cooling systems. The quantity of antifreeze 
and levels of protection are indicated in tho 
Spedfications.
21 When the car was now. the cooling 
system will have been filled with VW G11 (blue 
colour) coolant. Petrol engine models may be 
filled with G11 coolant or the later 612 (red 
colour) coolant. At the timo of writing, the 
manufacturer's advice on coolant is as 
follows:
a) On no account should the blue G11 

coolant be mixed with the red G t2 
coolant.

b) When refilling. G11 coolant should 
continue to be used on aH diesel engines.

22 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security.
23 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, 
and the dato installed. Any subsequent 
topping-up should be made with the same 
type and concentration of antifreezo.
24 Do not use engine antifreeze in the 
washer system, as it will cause damage to the 
vehicle paintwork.

34 Brake fluid renewal

W arning: Brake hydraulic flu id  
can harm your eyes and damage 
painted surfaces, so use 
oxtremo caution when handling 

and pouring It. Do not use flu id  tha t has 
been standing open fo r some tim e, as it 
absorbs m oisture from  the air. Excess 
m oisture can cause a dangerous loss o t 
braking effectiveness.
1 The procedure is similar to that for the 
blooding ot the hydrauhc system as descnbed 
in Chapter 9. The brako fluid reservoir should 
be emptied by siphoning, using a clean poultry 
baster or similar before starting, and allowance 
should be made for the old fluid to bo oicpeled 
when bleeding a section of the circuit.
2 Working as described in Chapter 9. open 
the first bleed screw in the sequonce, and 
pump the brake pedal gently until nearly all 
the old fluid has been emptied from the 
master cylinder reservoir.
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Old hydrau lic flu id  Is often 
m uch darker In co lour than 
the new, m aking It easy to 
distinguish the two.

3 Top-up to the MAX level with new fluid, and 
continue pumping until only the new fluid 
'emains in the reservoir, and new fluid can be 
seen emerging from the bleed screw. Tighten 
rve screw, and top the reservoir level up to the 
MAX level line.

4 Work through all tho 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 
level at all times, or air may enter the system 
and greatly increase the length of the task.
5 When the operation is complete, chock that 
all bleed screws are securely tightened, and 
that their dust caps are refitted. Wash off all 
traces of spilt fluid, and recheck the fluid level.
6 Check the operation of the brakes before 
taking the car on the road.

35 Exhaust emissions check ^

This check is part of tho manufacturer's 
maintenance schedule, and involves checking 
the exhaust emissions using smoke testing 
equipment. Unless a fault is suspected, this test 
is not essential, although it should be noted that 
M is recommended by tho manufacturers. Smoke 
testing is included as part of the MoT test.

HAYNES



Chapter 2 Part A:
Petrol engine in-car repair procedures
Contents
Auxiliary drivebelt - removal, refitting and tension ing.......................  6 Engine/transmission mountings - inspection and renewal ........... 13
Camshaft - removal and overhaul........... Flywheel/driveplate - removal, inspection and re fitting................. 1?
Camshaft cover - removal and refitting . . ..........................................  7 General inform ation.......................................................................... 1
Camshaft oil seal - renew al..................... ..........................................  8 Hydraulic tappets - operation ch e ck .............................................. 11
Crankshaft oil seals - renew al................. ..........................................  9 Locating TDC on No 1 cy linde r....................................................... ?
Cylinder compression te s t....................... ..........................................  3 Oil pump and pickup - removal, inspection and refitting ............. 15
Cylinder head - dismantling and overhaul ...................See Chapter 2C
Cylinder head and manifolds - removal, separation and refitting . . .  10 Timing belt and outer covers - removal and refitting..................... 4
Engine oil and filter - renewal ................. Timing belt sprockets and tensioner - removal, inspection and
Engine oil level - check ........................... 5
Engine top cover (engine codes AER and ALL) - removal and

re fitting................................................... .......................................... 16

Degrees of difficulty
Easy, suitable for Fairly easy, suitable Fairly difficult, Difficult, suitable for Very difficult,
novice with little for beginner with suitable for competent ^ experienced DIY suitable for expert DIY
experience some experience DIY mechanic mechanic or professional

Specifications
G e n e ra l
Engine code'

999 cc, Bosch Motronic injection, 37 k W ............................................  AER or ALL
1043 cc, Bosch Mono-Motronic injection. 33 kW .............................. AEV
1296 cc, Bosch Mono-Motronic injection, 40 kW .............................. ADX
1390 cc, Bosch Motronic injection, 44 k W ..........................................  AEX or AKV
1390 cc. Bosch Motronic injection. 40 k W ..........................................  ANX or APQ
1598 cc:

Bosch Mono-Motronic injection. 55 k W ..........................................  AEA
1AV injection. 55kW (08/95 o n ).........................................................  AEE

• Note: See Buying spare parts and vehicle identification for the location o f code marking on the engine. 
Bore:

AER. A L L .................................................................................................  67.1 mm
A E V .......................................................................................................... 75.0 mm
All other engines..................................................................................... 76.5 mm

Stroke:
AER. A L L .................................................................................................  70.6 mm
A E V .......................................................................................................... 59.0 mm
A D X .......................................................................................................... 70.6 mm
AEX, AKV. A N X ....................................................................................... 75.6 mm
AEA. AEE ...............................................................................................  86.9 mm

Compression ratio:
AER. A L L .................................................................................................  10.5:1
AEV. ADX ...............................................................................................  10.0:1
AEX. AKV. A N X ....................................................................................... 10.2:1
AEA. AEE ...............................................................................................  9.8:1

Compression pressures:
Wear limit ...............................................................................................  7.0 bar
Maximum difference between all cylinders ........................................  3.0 bar

-ring  o rd e r.................................................................................................  1 - 3 -  4 -  2
•<o 1 cylinder location................................................................................  Timing belt end
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Lubrication system
Oil pump ty p o ...........................................................................................  Sump-mounted, chain-dnven from crankshaft
Normal operating oil pressure ................................................................  2.0 bar minimum (at 2000 rpm. oil temperature {HTC)
Oil pump backlash...................................................................................  0.2 mm (wear limit)
Oil pump axial clearance ......................................................................... 0.15 mm (wear limit)
Oil pump drive chain tension .................................................................  4 mm (approx) deflection at mid-point between sprockots

Torque wrench settings Nm ib fft
Alternator mounting b o lts ......................................................................... 25 18
Alternator mounting bracket-to-engme bolts:

Aluminium cylinder block (engine codes AER, ALL)" .........................  55 41
Cast-iron cylinder block (engine codes except AER, ALL).................  45 33

Auxiliary drivebelt tensioner pulley bolt ..................................................  45 33
Auxiliary drivebelt tensioner-to-bracket bolt ..........................................  25 18
Camshaft cover bolts:

Stage 1 .................................................................................................. 5 4
Stage 2 .................................................................................................. Angle-tighten a further 90°

Camshaft sprocket bolt:
Stage 1 .................................................................................................. 20 15
Stage 2 .................................................................................................. Angle-tighten a further 90*

Crankshaft oil seal housing bolts* ..........................................................  10 7
Crankshaft pulley-to-crankshaft sprocket (socket-head bolts) ............. 20 15
Crankshaft sprocket bolt - oil threads':

Hex-head bolt:
Stage 1 .............................................................................................. 90 66
Stage 2 .............................................................................................. Angle-tighten a further 120"

Splined (bi-hex) boll:
Stage 1 .............................................................................................. 90 66
Stage 2 .............................................................................................  Angle-tighten a further 90°

Cylinder head bolts:
Aluminium cylinder block (engine codes AER. ALL)’ :

Stage 1 .............................................................................................. 30 22
Stage 2 .............................................................................................. Angle-tighten a further 90°
Stage 3 .............................................................................................. Angle-tighten a further 90°

Cast-iron cylinder block (engine codes exccpt AER. ALL)":
Stage 1 .............................................................................................. 40 30
Stage 2 .............................................................................................  60 44
Stage 3 .............................................................................................  Angle-tighten a further 90’
Stage 4 .............................................................................................  Angle-tighten a further 90°

Dipstick tube b o tts ...................................................................................  10 7
Engine right-hand mounting-to-block bolts*:

Stage 1 .................................................................................................. 40 30
Stage 2 .................................................................................................. Angle-tighten a further 90"

Engine/transmission mountings - oiled threads (see illustration 13.9)*:
A ............................................................................................................  50 37
B ............................................................................................................  50 37
C:

Stage 1 .............................................................................................. 20 15
Stage 2 .............................................................................................. Angle-tighten a further 45°

 0 .........................................................................................................  25 18
E ............................................................................................................  60 44
F ............................................................................................................  80 59
G:

Stage 1 .............................................................................................. 20 15
Stage 2 .............................................................................................. Angle-tighten a further 45'

H ............................................................................................................  50 37
1 (tighten n u t)......................................................................................... 50 37
J:

Up to December 1996....................................................................... 35 26
December 1996 on:

Stage 1 .........................................................................................  20 15
Stage 2 .........................................................................................  Angle-tighten a further 90°

Exhaust manifold .....................................................................................  25 18
Exhaust manifold warm air collector plate bolts...................................... 10 7
Exhaust pipe-to-manifokl:

M 8 ..........................................................................................................  25 18
M10 ........................................................................................................  40 30
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"orque wrench settings (continued)
Rywbeel bolts':

-.nock sensor

Nm Ibf ft

60 44
Angle-tighten a further 90“
20 15
25 18
20 15
10 7
110 81
15 11
30 22
20 15
10 7
10 7
20 15

'  Use new bolts/nuts

1 General information

Using this Chapter
Chapter 2 is divided into three Parts: A. B 

and C. Repair operations that can be carried 
with the engine in the vehicle are 

described in Parts A (petrol engines) and B 
s-ese! engines). Part C covers the removal ot 

r*e engine/transmission as a unit, and 
rescribes the engine dismantling and 
overhaul procedures.

in Parts A and B, the assumption is made 
r\a: the engine is installed in the vehicle, with 
aii ancillaries connected. II the engine has 
reen removed for overhaul, the preliminary 
c-smantling information which precedes each 
operation may be ignored.

Access to the engine bay can be improved 
by removing the bonnet and the front lock 
carrier assembly: for details, see Chapter 2C, 
Section 2.

Engine description
Throughout this Chapter, engines are 

<3entified and referred to by the 
manufacturer's code lettors, rather than 
capacity. A listing of all engines covered, 
together with their code lotters. is given in the 
Specifications.

The engines are water-cooled, single 
overhead camshaft, in-lino four-cytindor units, 
with aluminium-alloy (engine codes AER and 
ALL) or cast-iron (all other engine codes) 
cyiinder blocks and aluminium-alloy cylinder 
r eads. All are mounted transversely at the 
front of the vehicle, with the transmission 
bolted to tho left-hand side of the engine.

The cylinder head carries the camshaft, 
which is driven by a toothed timing belt. It also 
mouses tho inlet and exhaust valves, which are 
cSosed by single coil springs, and which run in 
guides pressed into the cylinder head. The 
camshaft actuates the valves directly via 
hydraulic tappets, mounted In the cylinder 
read. The cylinder head contains integral 
oiNvays which supply and lubricate the tappets.

The crankshaft is supported by five main 
bearings, and on models with a cast-iron 
cylinder block, crankshaft endfloat is 
controlled by a thrust bearing fitted between 
cylinder Nos 2 and 3. On models with an 
aluminium cylinder block, the crankshaft must 
not be removed, otherwise the block will 
distort; the crankshaft and block must 
thereforo be renewod as an assembly.

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

Lubricant is circulated under pressure by a 
pump, driven by the crankshaft via a chain. Oil 
is drawn from the sump through a strainer, 
and then forced through an externally- 
mounted. replaceable screw-on filter. From 
there, it is distributed to the cylinder head, 
where it lubricates the camshaft journals and 
hydraulic tappets, and also to the crankcase, 
where it lubricates the main bearings, 
connecting rod big- and small-ends, gudgeon 
pins and cylinder bores.

Repairs possible w ith the engine  
insta lled  in the vehicle :

Tho following operations can bo performed 
without removing the engine:-
a) Auxiliary drivebelt - removal and refitting.
b) Camshaft - removal and refitting.'
c) Camshaft o il seal - renewal.
d) Camshaft sprocket - removal and refitting.
e) Coolant pump - removal and refitting 

(refer to Chapter 3).
f) Crankshaft o il seals - renewal.
g) Crankshaft sprocket - removal and refitting.
h) Cylinder head - removal and refitting. ’
i) Engine mountings - inspection and 

renewal.
0 Oil pump and pickup assembly • removal 

and refitting.
k) Sump - removal and refitting.
0 Timing belt, sprockets and cover - 

removal, inspection and refitting.
’Cylinder head dismantling procedures aro 
detailed in Chapter 2C. w ith details o f 
camshaft and hydraulic tappet removal.
Noto: It is possible to remove the pistons and 
connecting rods (after removing the cylinder 
head and sump) without removing the engine.

However, this is not recommended. Work o f 
this nature is more easily and thoroughly 
completed with the engine on the bench, as 
descnbed in Chapter 2C.

Locating TDC 
on No 1 cylinder

General information  
Note: This sub-Section has been written with 
the assumption that the distributor, HT leads 
and timing belt are correctly fitted.
1 The crankshaft and camshaft sprockets are 
dnven by the timing belt, and rotate in phase 
with each other. When the timing belt is 
removed during servicing or repair, it is poss­
ible for the shafts to rotate independently of 
each other, and the correct phasing is then lost.
2 The design of the engines covered in this 
Chapter 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 its stroke.
3 For this roason. 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 condition (known as 
Top Dead Centre or TDC) before the timing 
belt is removed, and then preventing the 
shafts from rotating until the belt is refitted. 
Similarly, if the ongino has been dismantled 
for overhaul, the engine can be set to TDC 
during reassembly to ensure that the correct 
shaft phasing is restored. Note: The coolant 
pump is also driven by the timing belt, but the 
pump alignment with respect to the crankshaft 
and camshaft is not critical.
4 TDC is the highest position a piston 
reaches within its respective cylinder - in a 
four-stroke engine, each piston reaches TDC 
twice per cycle: once on the compression 
stroke, and once on the exhaust stroke. In 
general, TDC normally refers to No 1 cylinder 
on the compression stroke (tho cylinders aro 
numbered 1 to 4. with No 1 being at tho timing 
belt end of the engine).

http://rutracker.org
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2.5 Camshaft sprocket (A) and crankshaft 
sprocket (B) TDC timing marks

5 Tho crankshaft sprocket has a notch 
ground away from one of its teeth which, 
when aligned with a reference marking on the 
crankshaft front oil seal flange, indicates that 
No 1 cylinder (and hence also No 4 cylinder) is 
at TOC. However, as tho crankshaft sprocket 
is only visible with the timing belt lower cover 
removed - there is also a notch in the 
crankshaft pulley, which, when aligned with a
0 mark moulded into tho timing bolt lower 
cover, indicates TOC. The camshaft sprocket 
is also equipped with a timing mark (a dot 
punched in its outer face) - when this is 
aligned with the raised pointer moulded into 
the timing belt inner cover, the ongine is 
correctly synchronised, and the timing bolt 
can then bo refitted and tensioned (see 
illustration).
6 The following sub-Sections desenbo sotting 
the engine to TDC on No 1 cylinder.

Setting TDC on No 1 cylinder - 
timing belt fitted
A ll eng ines
7 Before starting work, disconnect the battery 
negative lead. Note: If the vehicle has a 
security-coded radio, check that you have a 
copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.

8 Prevent any vehicle movement by applying 
the handbrake and chocking the rear wheels. 
Ensure that tho transmission is in neutral 
(manual transmission) or P (automatic 
transmission).
9 On the distributor cap. note the position of 
the No 1 cylinder HT terminal with respect to 
tho distributor body. On some models, tho 
manufacturer providos a marking in the form 
of a small cut-out. If the terminal is not 
marked, follow the HT lead from the No 1 
cylinder spark plug back to tho distributor cap
• No 1 cylinder is at the timing end of the 
engine - and using chalk or a pen (n o t a 
pencil), place a mark on the distnbutor body 
directly under the terminal.
10 Remove the distributor cap, as desenbed 
in Chapter 58.
11 Disconnect the HT leads from the spark 
plugs, noting their order of connection.
12 To bring any piston up to TDC, it will be 
necessary to rotate the crankshaft manually. 
This can be done by using a wrench and 
socket on the centre bolt that retains the 
crankshaft sprockot (refer to Section 5 for 
more detail).
13 Rotate the crankshaft in its normal 
direction of rotation until the distributor rotor 
arm electrode begins to approach tho mark 
that was made on tho distributor body.

14 With reference to Section 4. removo the 
timing belt upper covor to expose tho 
camshaft sprocket beneath.
15 Identify the timing marks on both the 
camshaft sprocket and the inner section of 
the timing belt cover. Continue turning the 
crankshaft clockwise until theso marks aro 
exactly aligned with each other (sco 
illustration).

16 At this point, identify tho timing marks on 
the crankshaft pulley and the timing belt lower 
cover. The cover has a 2 and a 0 mark 
moulded into it - when the notch in the rim of 
the crankshaft pulley aligns with the 0 mark, 
the engine is set to TDC.
17 Alternatively, check that the crankshaft 
sprocket and the crankshaft front oil seal 
flange timing marks are correctly aligned 
(refer to  illustra tion 2.5). Note: The 
crankshaft pulley and the lower tim ing belt 
cover must be removed to expose the 
crankshaft sprocket timing marks.
18 Check that the centre of the distributor 
rotor arm electrode is now aligned with the No
1 terminal mark on the distnbutor body. If it 
proves impossible to align tho rotor arm with 
the No 1 terminal whilst maintaining the 
alignment of the camshaft timing marks, refer 
to Chapter 5B and check that the distributor 
has been fitted correctly.
19 When all the above steps have been 
completed successfully, the engine will be set 
to TDC on No 1 cylinder.
Caution: If tho tim ing be lt is to be removed, 
onsure that the crankshaft, cam shaft and 
interm ediate shaft a lignm ent Is preserved 
by preventing the sprockets from  ro ta ting 
w ith  respect to each other.

Setting TDC on No 1 cylinder - 
timing belt removed
20 This procedure has been written with the 
assumption that the timing belt has boon 
removed and that the alignment betwoon the 
camshaft and crankshaft has been lost, for 
example following engine removal and 
overhaul.
21 On all the engines covered in this manual, 
it is possible for damage to bo caused by tho 
piston crowns striking the valve heads, if the 
camshaft is rotated with the timing belt 
removed and the crankshaft sot to TDC. For 
this reason, the TDC setting procedure must 
be carried out in a particular order, as 
described in the following paragraphs.

HAYNES Remove a ll fou r spark plugs; 
th is  w ill m ake the engino 
easier to  tu rn ; ro to r to  
Chapter 1A fo r dotails.

2.15 Camshaft sprocket punched mark and notch in timing belt 2.25 Crankshaft sprocket chamfered tooth (1) and timing mark (2) 
inner cover aligned (arrowed)
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22 Before the cylinder head is refitted, use a 
.vrench and socket on the crankshaft 
sprocket centre bolt to turn tho crankshaft in 
:s normal direction of rotation, until all four 
pistons are positioned halfway down their 
bores, with No 1 piston on its upstroke - i.e. 
around 90* before TDC.
23 With the cylinder head and camshaft 
sprocket fitted, Identify the timing marks on 
both the camshaft sprocket and tho inner 
section of the timing bolt cover (seo 
illustration 2.15).
24 Turn the camshaft sprocket in its normal 
direction of rotation until the timing marks on 
:ne sprockot and timing belt inner cover are 
exactly aligned.
25 Identify the timing marks on the 
crankshaft sprocket and the crankshaft front 
oH seal flange (see illustration). Using a 
socket and wrench on the crankshaft 
sprockot retaining bolt, turn tho crankshaft 
through 90“ (quarter of a turn) in its normal 
direction of rotation, to bring the timing marks 
nto alignment.
26 Check that the centre of the distributor 
'otor arm electrode Is now aligned with No 1 
cylinder terminal marking on the distributor 
body. If it proves impossible to align the rotor 
n i l  with the No 1 terminal whilst maintaining 
the alignment of the camshaft timing marks, 
refer to Chapter 5B and chock that the 
distributor has been fitted correctly.
27 When all the above steps have been 
completed successfully, the engine will be set 
at TDC on No 1 cylinder. The timing belt can 
now be fitted as described in Section 4. 
Caution: U n til the tim ing be lt is fitte d , 
ensure tha t the crankshaft, cam shaft and 
interm ediate shaft alignm ent is preserved 
by preventing the sprockets from  rota ting 
with respect to each other.

1 When engine performance is down, or if 
misfiring occurs which cannot be attnbuted to 
me ignition or fuel systems, a compression 
:ost can provide diagnostic clues as to tho 
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, tho battory 
must be fully charged, and all tho spark plugs 
-Trust be removed (refer to Chapter 1). The aid 
of an assistant will also be required.
3 Disable the ignition system by 
disconnecting the Ignition HT coil lead from 
the distributor cap and earthing it on tho 
cylinder block. Use a Jumper lead or similar 
Aire to make a good connection.
4 To prevent possible damage to tho catalytic 
converter, doprossuriso and disable the fuel 
injection system by removing the fuel pump 
fuse or relay (see Chapter 4).

5 Fit a compression tester to the No 1 
cylmdcr spark plug hole - the type of tester 
which screws into the plug thread Is 
preferable.
6 Have an assistant hold the accelerator 
pedal in tho full-throttle position, then 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.
7 Repeat the test on the remaining cylinders, 
recording the pressure in each. Keep the 
accelerator pedal fully depressed.
8 All cylinders should produce very similar 
pressures; a difference of more than 2 bars 
botween any two cylinders indicates a fault 
(the manufacturer quotes a maximum 
difference between the highest and lowest of 
all four readings). Note that the compression 
should build up quickly 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 tho 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.
9 Refer to the Specifications section of this 
Chapter, and compare tho recorded 
compression figures with those stated by tho 
manufacturer.
10 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 tho test.
11 If the addition of oil temporarily improves 
tho compression pressure, this indicates that 
bore or piston woar is responsible for the 
pressure loss. No improvement suggests that 
leaking or burnt valves, or a blown head 
gasket, may be to blame.
12 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.
13 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.
14 If the compression reading is unusually 
high, the combustion chambers aro probably 
coated with carbon deposits. If this is the 
case, the cylinder head should bo removed 
and decarbonised.
15 On completion of the test, refit the spark 
plugs and restore the ignition and fuel 
systems.

4 Timing belt and outer covers ^
- removal and refitting

General information
1 The primary function ot the toothed timing 
belt is to drive tho camshaft, but it is also used 
to drive the coolant pump. Should the belt slip 
or break in service, the valvo timing will bo 
disturbed and piston-to-valve contact may 
occur, resulting in serious engine damage. 
Similarly, tho coolant pump may leak coolant 
onto the belt, or if the pump is soverety worn, 
the pump may seize and break the belt.
2 For this reason, it is important that the 
timing belt is tensioned correctly, and 
Inspected regularly for signs of wear or 
deterioration.
3 Note that the removal of the inner section of 
the timing belt cover is described as part of 
the camshaft oil seal renewal procedure; seo 
Section 8.

Removal
4 Before starting work, immobilise the engine 
and vehicle as follows:
a) Disconnect tho battery negative /cad. and 

position the lead away from the terminal. 
Note: If the vehicle has a security-coded 
radio, check that you have a copy ot the 
code number before disconnecting the 
battery. Refer to your VW dealer if in 
doubt.

b) Prevent any vehicle movement by 
applying the handbrake and chocking the 
rear wheels. Ensure that the transmission 
is in neutral (manual transmission) or P 
(automatic transmission).

c) Loosen the right-hand front wheel bolts, 
then jack up the front o f the car and 
support securely on axle stands (see 
Jacking and vehicle support).

5 Access to the timing belt covers can be 
improved by removing the air cleaner housing, 
and the air ducting from the exhaust manifold 
and inner wing. On 1.0 litre models, romove 
the engine top cover, as described in Section 
16. Pull out the engine oil dipstick and place it 
to one side, out of the way.
6 To renew tho belt, the ongine right-hand 
mounting must first be removed. Support the 
weight of the engine using an engine hoist 
from above, or using a securely-located 
hydraulic jack and suitable block of wood 
from below. Do not jack under the sump 
without using a block of wood to spread the 
load, or the sump will be damaged. 
Volkswagen technicians use an engine 
support bar which locates in the inner wing 
channels.
7 With the engine securely supported, 
progressively loosen the engine mounting 
bolts and remove the engine right-hand 
mounting from the vehicle (see illustrations).
8 The engine must now bo lowered slightly, to 
allow the crankshaft pulley to be removed.
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4.7a Remove the mounting botts . . .

4.10b . . .  and withdraw the crankshaft 
pulley

9 Remove the auxiliary drivebelt as descnbed 
in Section 6.
10 Unscrew and remove the four crankshaft 
pulley retaining botts - it should bo possible to 
counterhold the pulley using a spanner or 
socket on the crankshaft sprocket bolt. Remove 
the crankshaft pulley (see illustrations).

4.11a Release the timing belt upper cover 
retaining clips . . .

HAYNES To prevent the crankshaft 
drivebelt pulley from  rotating 
w h ils t the bolts aro being 
slackened, select top goar 

(m anual transm ission) o r P (autom atic 
transm ission) and get on assistant to 
apply the footbrake firm ly. Falling this, 
grip the sprocket by wrapping a length o f

old rubber hose o r inner tube around it. If 
top goar is soloctod to help in removing 
the pulley, make sure the transmission is 
returned to neutral before proceeding.

11 Release the retaining clips, and remove 
the timing belt uppor cover (soe illustrations).
12 Unscrew and remove tho three retaining 
bolts, release the clips, and remove the timing 
belt lower cover (see illustration). To improve 
access to the front bolt, rotate the auxiliary 
drivebelt tensioner clockwise and hold it out 
of the way using a spanner on the centre bolt. 
The tensioner can be removed completely, if 
preforred, by turning the centre bolt anti*

4.11b . . .  then romove the timing bolt 
upper cover

clockwise; remove the bolt, washer and 
tensioner pulley.
13 Using the information in Section 2. sot the 
engine to TDC on No 1 cylinder.
14 Examine the timing belt for manufacturer's 
markings that indicate the direction of rotation. 
If none are present, make your own using 
typist's correction fluid or a dab of paint - do 
not cut or score the bolt in any way.
C aution: I f  the bo lt appears to be in  good 
cond ition  and can be re-used, i t  is 
essentia l th a t i t  Is re fitte d  the same way 
around, o therw ise acce lera ted w ear w ill 
result, leading to prem ature failure.
15 Loosen the tensioner roller locknut, and 
allow the tensioner to rotate anti-clockwise to 
relievo the tension on tho beft (see illustration).

4.7b . . .  and lift off the engine right-hand 
mounting

4.10a Loosen the crankshaft pulley botts. 
counterholding on tho centre b o lt. . .

4.12 Timing belt lower cover removed, showing locations of 
retaining bolts (A) and clips (B)

4.15 Loosoning tho belt tensioner locknut
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4.16 Removing the tim ing belt

• :  Slide the belt off the sprockets, taking 
a re  to avoid twisting or kinking it excessively 

illustration). Ensure that the sprockets 
w 'ra in  alignod with their respective timing 
-a g in g s  once the timing belt has been 
amoved.
Caution: It is po tentia lly damaging to  allow  
—e cam shaft to  tu rn  w ith  tho tim ing  be lt 
•tm oved and the engino set at TDC, as 
&ston-to-valvo contact may occur.
*7 Examino the bolt for evidence of 
ccr'-armnation by coolant or lubricant. If this is 
r «  case, identify the source of the 
axitamination before progressing any further. 
C^eck the belt for signs of wear or damage, 
: i-icularty around tho leading edges of the belt 
■s-Kti. Renew the belt if its condition is in doubt; 
Tie cost of belt renewal is negigible compared 
am  potential cost of the engine repairs, should 
r *  belt fail In sorvice. Similarly, It the bolt is 
oown to haw covered more than 30 000 miles, 
t  ® pcuoeut to renew it rogarosess of condition, 
as a precautionary measure.
16 II the timing belt is not going to be refitted 

ty  some time, it is a wise precaution to hang 
a earning label on tho steering wheel, to 
-e^-.md yourself (and others) not to attempt 
ra t in g  the engine. You may wish to further 
rrnob iliso  the engine against being started, 
asrttaps by taping over the ignition switch.

befitting
*9 Ensure that the timing marks on the 
camshaft and crankshaft sprockets are 
correctly aligned with their corresponding 
~0C reference marks on the timing belt inner

4.20 Engaging the tim ing belt with tho 
crankshaft sprockot

cover and crankshaft oil seal flange: refer to 
Section 2 tor details.
20 Engage the timing belt teeth with the 
crankshaft sprockot. thon manoeuvre it Into 
position over the coolant pump and camshaft 
sprockets. Observe the direction of rotation 
markings on the belt (see illustration).
21 Pass the flat side of the belt over the 
tensioner roller - avoid bending the belt back 
on itself or twisting it excessively as you do 
this. Ensure the front run of the belt is taut - ie 
all the slack should be in tho section of the 
bdt that passes over the tensionor roller.
22 Tension the belt as follows: tighten the 
tensioner locknut lightly, then insert an Allen 
key into the adjustment hole, and turn the 
eccentrically-mounted tensioner clockwise 
until the slack in the belt is taken up. Continue 
turning the tensioner until the sliding pointor 
lines up with the notch in the tensioner 
baseplate. On completion, tiahton the 
tensioner locknut to tho specified torquo (see 
illustrations).
23 Using a spanner or wrench and socket on 
the crankshaft sprocket bolt, rotate the 
crankshaft through two complete revolutions, 
and reset the engine to TDC on No 1 cylinder, 
with reference to Section 2. Re-check the 
alignment of the tensionor. and adjust it if 
necessary.
24 Rofer to Section 5 and test the operation 
of tho tensioner.
25 Rofit the lower and upper sections of the 
timing belt outer cover, refitting the clips and 
tightoning the retaining bolts securely. Use 
now bolts on the timing belt lower cover.

26 Rofit the pulley for tho ribbed auxiliary 
drivebelt to the crankshaft sprockot. noting 
that the small hole in the pulley tits over a peg 
on the crankshaft sprocket (see 
illustration), then insert and tighten the 
retaining bolts to the specified torque. 
Counterhold the sprocket using one of the 
methods described in paragraph 10.
27 Working from Section 6. refit and tension 
the auxiliary drivebelt.
28 Raise the engine back into a position 
where tho right-hand engine mounting can be 
refitted.
29 Refit the engine mounting using new 
bolts, and tighten the bolts to the specified 
torque. Note that the mounting upper and 
lower bolts are tightened to different torques. 
Lower the hoist or the jack on completion.
30 Rofit the air cleaner warm air ducting to 
the exhaust manifold and inner wing. Whero 
applicable, restore ignition and fuel systems 
by reconnecting the coil HT lead and refitting 
the fuel pump fuse or relay.
31 Reconnect the battery negative lead.
32 On completion, refer to Chapter 5B and 
check the ignition timing.

5 Timing belt sprockets and
tensioner - removal, ^
inspection and refitting ^

1 Before starting work, immobilise tho engine 
and vehicle as follows:
a) Disconnect the battery negative lead, and 

position the lead away from the terminal. 
r*o\e: Uw vemcte »ia» a sccunty-cooed 
radio, check that you have a copy of the 
code number before disconnecting the 
battery. Refer to your VW deafer if in 
doubt.

b) Prevent any vehicle movement by 
applying the handbrake and chocking the 
rear wheels. Ensure that the transmission 
is in neutral (manual transmission) or P 
(automatic transmission).

Timing belt tensioner
Removal
2 With reference to Section 2, set the engine 
to TDC on No 1 cylinder.

i.22a Turn the tensioner clockwise using 4.22b Whon the bolt tension is correctly 4.26 Refitting tho crankshaft pulley - small 
an Allen key until the pointer aligns with set, tighten the tensioner locknut hole (A) fits  over peg (B) on crankshaft

the slot in tho tensioner baseplate sprocket
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Working on your car can be dangerous. 
This page shows just some of the potential 
risks and hazards, with the aim of creating a 
safety-conscious attitude.

General hazards
Scalding
• Don't remove the radiator or expansion 
tank cap while the engine is hot.
• Engino oil. automatic transmission fluid or 
power steering fluid may also be dangerously 
hot if the engine has recently been running.

Burning
•  Beware of bums from tho exhaust systom 
and from any part of the engine. Brake discs 
and drums can also be extremely hot 
immediately after use.

Crushing
• When working under or near 
a raised vehicle, 
always
supplement the 
jack with axle 
stands, or use 
drive-on 
ramps.
Never 
venture 
under a ca r which 
Is only supported by a jack.
• Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should 
be done with the wheels on the ground.

Fire
• Fuel is highly flammable: fuel vapour is 
explosive.
• Don't let fuel spill onto a hot engine.
• Do not smoke Of allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks
(electrically or by use of tools).
• Fuel vapour is heavier than air. so don't 
work on the fuel system with the vehicle over 
an inspection pit.
•  Another cause of fire is an electrical 
overload or short-circuit. Take care when 
repairing or modifying the vehicle wiring.
• Keep a fire extinguisher handy, of a type 
suitable for use on fuel and electrical fires.

• Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker.

Fume or gas intoxication
• Exhaust fumes are 
poisonous: they often 
contain carbon 
monoxide, which is 
rapidly fatal if inhaled.
Never run the 
engine in a 
confined space 
such as a garage 
with tho doors shut.
•  Fuel vapour is also 
poisonous, as are the vapours from some 
cleaning solvents and paint thinners.

Poisonous or irritant substances
• Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don't syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice.
• Prolonged contact with used engine oil can 
cause skin cancer. Wear gloves or use a 
bamer cream if necessary. Change out of oil- 
soaked clothes and do not keep oily rags in 
your pocket.
• Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
bums on contact.

Asbestos
•  Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings.
When dealing with such components it is 
safest to assume that they contain asbestos.

\

Special hazards
Hydrofluoric acid
• This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings. oil seals, fuel hoses etc. are 
exposed to temperatures above 400=0. The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it 
gets onto tho skin, it may be necessary to 
amputate the limb concerned.
• When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use.

The battery
• Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battory.
•  The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark or 
allow a naked light nearby. Be careful when 
connecting and disconnecting battery 
chargers or jump leads.

Air bags
• Air bags can cause injury if they go off 
accidentally. Take caro when removing tho 
steering wheel and/or facia. Special storage 
instructions may apply.

Diesel injection equipment
• Diesel injection pumps supply fuel at very 
high pressure. Take care when working on 
the fuel injectors and fuel pipes.

A  Warning: Never expose the hands, 
face o r any other pa rt o f the body 
to in jecto r spray; the fue l can 

penetrate the skin w ith po ten tia lly  fa ta l 
results.

Remember...
DO
• Do use eye protection when using power 
tools, and when working under the vehicle.

• Do wear gloves or use bamer cream to 
protect your hands when necessary.
• Do get someone to check periodically 
that all is woll when working alone on the 
vehicle.
• Do keep loose clothing and long hair well 
out of tho way of moving mechanical parts.

• Do removo nngs. wristwatch etc. before 
working on the vehicle -  especially the 
electrical system.
• Do ensure that any lifting or jacking 
equipment has a safe working load rating 
adequate for tho job.

DON’T
• Don't attempt to lift a heavy component 
which may be beyond your capability -  get 
assistance.
•  Don't rush to finish a job. or take 
unverified short cuts.

• Don't use ill-fitting tools which may slip 
and cause injury.
• Don't leave tools or parts lying around 
where someone can trip over them. Mop 
up oil and fuel spills at once.

• Don't allow children or pets to play in or 
near a vehicle being worked on.

Electric shock
• Ignition HT 
voltage can be 
dangerous, 
especially to r- 
people with heart j -  
problems or a 
pacemaker. Don't 
work on or near the 
ignition system with 
the engine running or 
the ignition switched on.
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To make a cam shaft sprocket hold ing 
too l, obta in tw o lengths o f s teo l s trip  
about 6 mm th ick  by 30 mm w ide o r 
sim ilar, one 600 mm long, tho other 200 
mm long (a ll dimensions approximate). 
B o lt the tw o strips togethor to  form  a 
fo rked end, leaving tho bo lt slack so 
tha t tho shorter s trip  can p ivo t freely. At 
tho end o f each 'p ro n g ' o f tho fork, 
secure a bo lt w ith a nu t and a locknut, 
to  act as the fulcrum s; these w ill engage 
w ith  the cu t-ou ts in  the sprocket, and 
should protrude by about 30mm

5.7 Slide tensioner onto its mounting stud, 
fitting the U-shaped baseplate over the 

bolt (arrowed)

3 Referring to Section 4. remove the right- 
hand engine mounting, then removo tho 
auxiliary drivebelt, crankshaft pulley, and the 
timing belt upper and lower covers.
4 Slacken the locknut at the hub of the 
tensioner pulley, and allow the assembly to 
rotato anti clockwise, relieving the tension on 
the timing bolt.
5 Remove the locknut and slide tho tensioner 
off its mounting stud.
Inspection
6 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 froeplay is an 
indication of severe wear, the tensioner is not 
a serviceable component, and it should be 
renewed if its condition is less than perfect.
Refitting and testing
7 Slide the tensioner pulley over the mounting 
stud. The U-shape in the tensioner baseplate 
fits over tho bolt shown (see illustration). 
Refit the locknut and tighten it lightly - do not 
fully tighten the nut at this stage.
8 With reference to Section 4, tension the 
timing belt.
9 The operation of the belt tensioner can be 
tested as follows. Apply finger pressure to the 
timing belt at a point mid-way between the 
camshaft and crankshaft sprockets. The 
sliding pointer that protrudes from behind the 
tensioner roller should slide away from the 
alignment notch in the tensioner baseplate as 
pressure is applied, and then move back as 
the pressure is removed (see illustrations).

5.14 Remove the camshaft sprocket 
b o lt . . .

5.9a Apply pressure to the belt, and the 
tensioner pointer (arrowed) should movo 

away from the central position . . .
Any reluctance to return to the correct 
position indicates that the tensioner should be 
renewed - correct tension is critical to the 
operation of the belt, and the importance of 
tho bolt tensioner cannot be overstressed.
10 Referring to Section 4, refit the timing belt 
upper and lower covers, the crankshaft pulley, 
auxiliary drivebelt. and the right-hand engine 
mounting. Reconnect the battery negative 
lead.
11 With reference to Chapter 5B. check the 
ignition timing.

Camshaft timing belt sprocket 
Removal
12 With roference to Sections 2 and 4. 
remove the timing bolt covers and set the 
engine to TDC on No 1 cylinder. Slacken the 
timing belt tensioner locknut and rotato it anti­
clockwise to relieve the tension on the timing 
belt. Carefully slide the timing belt off the 
camshaft sprocket.

A  W arning: I t  is  po ton tla lty
damaging to allow  the camshaft 
to  tum  w ith  tho tim ing  bo lt 
rem oved and the engine set a t 

TDC, as piston-to-valve contact may occur. 
Take care tha t the cam shaft sprocket is 
no t tu rned  as i t  is  rem oved. As a 
precaution  against damage, VW 
recommend that the crankshaft bo turned 
back a few  degrees, away from  TDC, while 
the cam shaft sprocket is rem oved/refitted. 
The crankshaft may then bo turned back to 
TDC when the tim ing belt is to be refitted.

5.15 . . .  and take off the camshaft 
sprocket - note the alignment tooth and 

keyway (arrowed)

5.9b . . .  then return to correct alignment 
as pressure is released

13 The camshaft sprocket must be held 
stationary whilst its retaining bolt is 
slackened; if access to the correct VAG 
special tool is not possible, a simple home­
made tool using basic materials may be 
fabricated (see Tool Tip).

14 Using the home-made tool, brace tho 
camshaft sprocket. Slacken and removo the 
retaining bolt (see illustration).
15 Slide the camshaft sprocket from the end 
of the camshaft (see illustration). Where 
applicable, recover the Woodruff key from the 
keyway.
16 With the sprocket removed, look for signs 
of oil leaking from the camshaft oil seal. If 
necessary, refer to Section 8 and renew it.
17 Wipe the sprocket and camshaft mating 
surfaces clean.
Refitting
18 Where applicable, fit the Woodruff key 
into the keyway, with the plain surface facing 
upwards. Offer up the sprocket to tho
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ri-nshaft, engaging the slot in the sprocket
•  the Woodruff key. On engines where a 
«*-. :s not used, ensure that the tooth in the 
scrocket hub engages with the keyway in the 
trd  of the camshaft.
*9 Counterholding the camshaft sprocket as 
•y  removal, fit and tighten the camshaft 
jc 'ocket bolt to the specified torque, and 
- * n  through the specified anglo (see 
flustration).
20 Working from Sections 2 and 4. check 
-a t the engine is still set to TDC on No 1 
r.-nder, then refit and tension the timing belt. 
=ef:t the timing belt covers and all other 
components removed for access, as 
sescribed in Section 4. Reconnect the battery 
-sgative lead.

Crankshaft timing belt sprocket 
Removal
21 With reference to Sections 2 and 4. 
-emove the timing belt covers and set the 
aogine to TDC on No 1 cylinder.
22 The crankshaft sprocket must bo held 
stationary whilst its retaining bolt is 
sackened. If access to the correct VAG 
*ywheel locking toot is not available, lock the 
crankshaft in position by removing the starter 
-notor, as descnbed in Chapter 5A. to expose 
ne  flywheel ring gear. Then get an assistant 
to insert a stout lever between tho gear teeth 
and the transmission bellhousing whilst the 
sorocket retaining bolt is slackened. Refer 
xso to Section 12. paragraph 2.
23 Holding the engine against rotation as 
aescribed in the previous paragraph, slacken

5.19 Tighten the camshaft sprocket bolt to 
the specified torque, and then through the 

specified angle
the crankshaft sprocket bolt - do not remove 
it yet (see illustration).
24 Ensure that the engine is still set to TDC. 
then slacken the timing belt tensioner centre 
nut and rotate it anti-clockwise to relieve the 
tension on the timing belt. Carefully slide the 
timing belt off the crankshaft sprocket.
25 Withdraw the bolt and slide off the 
crankshaft sprocket (see illustrations).
26 With the sprocket removed, examine tho 
crankshaft oil seal for signs of leaking. If 
necessary, refer to Section 9 and renew it.
27 Wipe the sprocket and crankshaft mating 
surfaces clean.

Refitting
28 Offer up the sprocket, engaging the tooth 
on the inside of the sprocket with the keyway 
in the end of the crankshaft (see illustration). 
Lightly oil and insert a new crankshaft

5.23 Slacken the crankshaft sprocket bolt

sprocket bolt and tighten it hand-tight at this 
stage. Note: Due to the high torque to which 
the sprocket bolt must be tightened, there is a 
danger that the crankshaft sprocket may turn 
as it is tightened, particularly if  the tool used to 
lock the flywheel ring gear slips. For this 
reason, it is recommended that the final 
tightening o f the crankshaft sprocket bo lt is 
delayed un til a fter tho tim ing belt has been 
fitted.
29 Working from Sections 2 and 4. check 
that the engine is still set to TDC on No 1 
cylinder, then refit and tension the timing belt.
30 Tighten the crankshaft bolt to the 
specified torque, then through the specified 
angle, using the method described in 
paragraph 22 to lock the flywheel (s«« 
Illustrations). If tho engino is out of tho car, 
have an assistant support the engine as the 
bolt is tightened - a great deal of effort will be 
required, and the engine may tip over. Note 
that the final angle-torque depends on the 
type of bolt fitted, which is either a normal 
hox-hcad bolt, or a bi-hex bolt, which has 
multiple splines.
31 Refit the timing belt covers and all other 
components removed for access, as 
descnbed in Section 4. Reconnect the battery 
negative lead.

Coolant pump timing belt 
sprocket
32 The coolant pump sprocket is an integral 
part o l the coolant pump assembly, and 
cannot be removed or renewed separately. To 
remove the coolant pump, refer to Chapter 3.

5.25b . . .  then slide the sprocket off the 
crankshaft

5.25a Remove the crankshaft sprocket 
bolt (this is a bi-hex" typo). . .

5.28 Crankshaft sprocket alignment tooth 
and keyway (arrowed)

5.30a Tighten the bolt to  tho specified 
to rque . . .

5.30b . . .  and then through the specified 
angle - use an angle gauge If available, to 

ensure accuracy
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6.6a Typical wheel arch liner retaining bolt 
(arrowed). . .

6 Auxiliary drivebelt -
removal, refitting ^
and tensioning ^

General information
1 Depending on the vehicle specification, the 
auxiliary drivebelt. which is driven from a 
pulley mounted on the crankshaft, will provide 
drive for the alternator, power steering pump 
and (on vehicles with air conditioning), the 
refrigerant compressor.
2 The ribbed auxiliary belt may bo fitted with 
an automatic tensioning device, depending on 
its run (and hence tho number of components 
it is driving). Otherwiso. the belt is tensioned 
by the alternator mountings, which have an in­
built tensioning spring.
3 On refitting, the auxiliary belt must be 
tonsioned correctly, to ensure correct 
operation under all conditions, and for 
prolonged service life.

Removal
4 Park the vehicle on a level surface, apply 
the handbrake and chock the roar wheels. 
Loosen tho right-hand front wheel bolts.
5 Raise the front of the car. rest it securely on 
axlo stands and removo the right-hand front 
roadwheel.
6 Whoro applicable, remove the fasteners, 
and lower tho wheel arch liner and/or noise 
insulation tray for access to the drivebelt (seo 
illustrations). Some models may have a 
cover fitted over the drivebelt - if so. release 
the fasteners and remove it.

6.8 Rotato the auxiliary drivebott tensioner 
clockwise to reliovo tho tension on the bolt

6.6b . . .  and washer-type fastonor . . .

7 Examine the ribbed belt for manufacturer's 
markings, indicating tho direction of rotation. 
If none are present, make some using typist’s 
correction fluid or a dab of paint - do not cut 
or score the belt in any way.
Models with automatic tensioner
8 Fit a ring spanner to the tensioner centre 
nut. and rotate the assembly clockwise, 
against its spring tension (see illustration). 
Models without automatic tensioner
9 Slacken tho alternator upper and lower 
mounting bolts by between one and two 
turns.
10 Push the alternator down to its stop 
against the spring tension, so that it rotates 
around its uppermost mounting.
All models
11 Pull the bolt oft the alternator pulley, then 
release it from tho remaining pulleys (seo 
illustration).

Refitting and tensioning
C aution: Obsorvo tho m anufacturer's 
d irection o f rotation m arkings on the belt, 
when re fitting .
12 Pass the ribbed belt underneath the 
crankshaft pulley, ensuring that tho ribs scat 
in tho channels on the surface of the pulley. 
Models with automatic tensioner
13 Fit a ring spanner to the tensioner centre 
nut. and rotate the assombly clockwise, 
against its spring tension.
14 Pass the flat side of the belt underneath 
the tensioner roller, then fit it over tho pulleys.

6.11 Removing the auxiliary drivebelt

6.6c . . .  which can be unscrewed using a 
suitable screwdriver in the slots

Ensure that tho bolt ribs engage correctly with 
the pulley grooves.
15 Release the spanner and allow the 
tensioner roller to boar against tho flat side of 
the belt.
Models without automatic tensioner
16 Repeatedly push the alternator down to 
its stop against the spring tension, so that it 
rotates around its uppermost mounting, and 
check that it moves back freely when 
released. If necessary, slacken the alternator 
mounting botts by a further half a turn.
17 Keep the alternator pushed down against 
its stop, pass tho belt over the alternator 
pulley, thon release tho alternator and allow it 
to tension the bdt.
18 Start tho engine and allow it to  idle for 
about 10 soconds. leaving the alternator 
mounting bolts slackened.
19 Switch tho engino off. then tighten first tho 
lower, then the upper alternator mounting 
bolts to the specified torque.
All models
20 Refit tho drivebelt cover, wheel arch liner 
and noise insulation tray, as applicable.
21 Refit the right-hand front roadwhed and 
lower tho car to the ground. Tighten the 
roadwhed bolts to tho specified torque.

7 Camshaft cover -
removal and refitting ^

Removal
1 On models with Mono-Motronic fuel 
injection, to gain greater working space, refer 
to Chapter 4A and disconnect the throttle 
cable from the throttle housing. However, it is 
possible to removo the camshaft cover by 
carefully sliding the cover underneath the 
cable.
2 On 1.0 litre modds. refer to Section 16 and 
remove tho engine top cover.
3 Slacken and withdraw the three socket- 
headed camshaft cover retaining bolts (see 
illustration).
4 Lift the cover away from the cylinder head 
(see illustration). If it sticks, do not attempt to 
lover it off with an Implement - instead free it
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7.3 Loosen and remove the socket­
headed retaining botts . . .

z-j working around the cover and tapping it 
•S'-tty with a soft-faced mallet.
5 Recover the camshaft cover gasket; renew 
f ie  gasket if damage or deterioration is 
f.xlent
6 Clean the mating surfaces of the cylinder 
-*3d and camshaft cover thoroughly, 
-proving all traces of oil and old gasket - take 
^ i re to avoid damaging the surfaces as you 
ao this.

Refitting
* Refit the camshaft cover by following the 
•emoval procedure in reverse, noting the 
blowing points:
a) Before fittin g  the gasket, apply a smear o f 

suitable sealant to  the jo in t between the 
camshaft bearing caps a t either end. and 
the cylinder head.

0) Ensure that tho gasket is  correctly seated 
on the cylinder head, and take care to

7.4 . . .  and lift off the camshaft cover

avoid displacing it as the camshaft cover 
is lowered in to  position,

c) Tighten tho camshaft cover retaining bolts 
to the specified torque.

8 On completion, refit the throttle cable (if 
removed). After the engine is next run, check 
for leaks.

8 Camshaft oil seal -
renewal

1 Refer to Section 6 and remove the auxiliary 
drivebelt.
2 With reference to Sections 2 .4  and 5 of this 
Chapter, remove tho crankshaft pulley and 
timing beft covers, then set the engine to TDC 
on No 1 cylinder and remove the timing belt, 
timing belt tonsioner and camshaft sprocket.
3 After removing the rotainlng bolts, lift the 
timing bett inner cover away from the cylinder 
head - this will exposo tho oil seal (see 
illustrations).
4 Remove the oil seal, using the same 
method as that described for the crankshaft
oil seal removal, in Section 9.
5 Clean out the seal housing and sealing 
surface of the camshaft by wiping it with a 
lint-free cloth - avoid using solvents that may 
enter the cyfinder head and affect component 
lubrication. Remove any swarf or burrs that 
may cause the seal to leak.
6 Lubricate the lip of the new oil seal with 
clean engine oil, and push it over the 
camshaft until it is positioned above its 
housing.

7 Using a hammer and a socket of suitable 
diameter, drive the seal squarely into its 
housing. Note; Select a socket that bears only 
on the hard outer surface o f tho seal, not the 
inner lip  which can easily be damaged.
8 Refit the timing belt inner cover to the 
cylinder head, and tighten tho retaining botts 
to the specified torquo.
9 With reference to Sections 2. 4 and 5 of this 
Chapter, refit the camshaft sprocket and the 
timing belt tensioner, then refit and tension 
the timing belt. On completion, refit tho timing 
belt outer covers and other removed 
components.
10 With reference to Section 6. refit and 
tension the auxiliary drivebelt.

9 Crankshaft oil seals -
renewal ^

Crankshaft front oil seal
1 Drain the engine oH - see Chapter 1A.
2 Rofer to Section 6 and remove the auxiliary 
drivebelt.
3 With reference to Sections 2 .4 and 5 of this 
Chapter, remove the crankshaft pulley, timing 
belt outer covers, timing bett and crankshaft 
sprocket.
4 Note the depth to which the old seal has 
been fitted, relative to its housing. Drill a small 
hole into the existing oil seal (see 
illustration). Tako great care to avoid dnllmg 
through into the seal housing or the 
crankshaft sealing surface. It may be 
necessary to drill another hole, if difficulty is 
experienced in pulling out the old seal, but wo 
found that one hole was sufficient.
5 Thread a self-tapping screw into the hole, 
and using a pair of pliers, pull on the head of 
the screw to extract the oil seal (see 
illustrations).
6 Clean out the seal housing and sealing 
surface of the crankshaft by wiping it with a 
lint-free doth - avoid using solvents that may 
enter tho crankcase and affect component 
lubrication. Remove any swarf or burrs that 
could cause the sea) to leak.
7 Tape over the end of the crankshaft, to 
protect the new oil seal as it is fitted.

8.3a Remove two bolts on the end of the 
engine, and one at the front (arrowed). . .

9.4 Drill a small holo into tho old sea l. . .8.3b . . .  and take off tho timing bolt inner 8.3c Camshaft oil seal (arrowed)
cover
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9.5a . . .  then insert a sett-tapping 
screw . . .

8 Lubricate the lip of tho new oil seal with 
clean engine oil. and position it over the 
housing (see illustration).
9 The new seal must bo fitted to the same 
depth as was noted for the old seal. Using a 
hammer and a socket of suitable diameter, 
drive the seal squarely into its housing. Note: 
Select a socket that bears only on the hard 
outer surface o f the seal, not the inner lip  
which can easily bo damaged. As an 
alternative, place tho old oil seal over the new 
seal, thon fit the sprocket and its bolt, and 
tighten the bolt a little at a time to press the 
new seal Into position (seo illustrations). Be 
sure to removo the old oil seal beforo finally 
fitting and tightening the sprockot and its bolt.
10 With reference to Sections 2. 4 and 5 of 
this Chapter, refit the crankshaft sprocket, thon 
refit and tension tho timing belt. On completion, 
refit tho timing belt outer covers, crankshaft 
pulley and other removed components.
11 The remainder of tho refitting procedure is 
a reversal of removal, as follows:
a) With reference to Section 6, refit and 

tension the auxiliary drivebelt.
b) Refer to Chapter 1A and refill the engine 

with the correct grade and quantity o f oil.

Crankshaft front oil seal housing
- gasket renewal
12 Proceed as desenbed in paragraphs 1 to 3 
above, thon refer to Section 14 and removo 
the sump.
13 Progressively slacken and then remove 
the oil seal housing retaining bolts from the 
cylinder block.

9.9a Fit the old seal over the now se a l. . .

9.5b . . .  and pull out the seal using pliers

14 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal along 
tho crankshaft.
15 Recover the old gasket from the seal 
housing and the cylinder block. If it has 
disintegrated, scrape the remains off with a 
trimming knife blade. Take care to avoid 
damaging the mating surfaces.
16 Recover tho sealing bush which fits 
between the seal housing and the cylinder 
block. If the bush shows signs of damage or 
deterioration, lightly oil and fit a new one to 
the oil seal housing.
17 Prise tho old oil seal from the housing 
using a stout screwdriver.
18 Wipe the oil seal housing dean, and check 
it visually for stgns of distortion or cracking. Lay 
the housing on a work surfaco, with tho mating 
surface face down. Press in a new oil seal, 
using a block of wood as a press to ensure that 
the seal enters the housing squarely.
19 Smear the crankcase mating surface with 
multi-purpose sealant, and lay tho new gasket 
in position.
20 Pad the end of the crankshaft with a layer 
of PVC tape: this will protect the oil seal as it 
is being fitted.
21 Lubricate the inner lip of the crankshaft oil 
seal with clean engine oil, then offer up the 
seal and its housing to the end of the 
crankshaft. Ease the seal along the shaft 
using a twisting motion, until tho housing is 
(lush with the crankcaso. Ensure that the 
sealing bush fitted to the oil seal housing 
engages correctly with the crankcase.

9.8 Offering up the new oil seal - note the 
insulating tape over the end of the 

crankshaft, usod to prevent tho seal 
catching on the keyway

22 Insert new retaining bolts and tighten 
them progressively to the specified torque. 
Caution: The housing is fabricated from  a 
lig h t alloy, and may bo d isto rted  if  the bolts 
are no t tightened progressively.
23 Refer to Section 14 and refit tho sump.
24 With referenco to Sections 2. 4 and 5 of 
this Chaptor. refit the crankshaft sprocket, 
then refit and tension the timing belt. On 
completion, refit the timing bdt outer covers, 
crankshaft pulley and other removed 
components.
25 The remainder of the refitting procedure is 
a reversal of removal, as follows:
a) With reference to Section 6. refit and 

tension the auxiliary drivebelt.
b) Rofer to Chapter 1A and refill the engine 

with the correct grade and quantity o f oil.

Crankshaft rear oil seal 
(flywheel end)
26 Drain the engine oil - see Chapter 1A.
27 Refer to Chapter 7A or B as applicable, 
and remove the transmission from the engine.
28 On vehicles with manual transmission, 
refer to Section 12 of this Chapter and remove 
the flywheel, then refer to Chapter 6 and 
remove the clutch friction plate and pressure 
plate.
29 On vehicles with automatic transmission, 
refer to Section 12 of this Chapter and remove 
the driveplato from the crankshaft.
30 Progressively slacken and then remove 
the oil seal housing retaining bolts.
31 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal along 
the shaft.
32 The rear oil seal is not available separately 
from the housing, and the seal and housing 
must therefore be renewed complete. The 
original housing had an integral gasket - the 
replacement part does not. and a separate 
gasket must be obtained.
33 Thoroughly clean the mating surface of 
the cylinder block. Any sealant or old gasket 
can be scraped off with a trimming knife 
blade. Take care to avoid damaging the 
mating surfaco.

9.9b . . .  thon fit tho crankshaft sprockot 
and bolt, and use tho sprocket to press the 

now seal into place
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• :  7a Compress the legs of the spring clip 
to release the radiator hoses . . .

Smear the crankcase mating surface with 
purpose sealant, and lay the new gasket 

r  position.
35 A protective plastic sleeve is supplied with 
genuine VAG crankshaft oil seals: when fitted

the end of the crankshaft, the sleeve 
srevents damage to the inner lip of the oil seal 
k  : s being fitted. Use PVC tape to pad the 
•fld of the crankshaft if a sleeve is not 
salable.
36 Lubricate tho inner lip of tho crankshaft oil 
sea! with clean engino oil. then offer up the 
seal and its housing to the end of the 
"ankshaft. Ease the seal along the shaft 
. 5-ng a twisting motion, until the housing is 
Vsft with the crankcase.
3 ' Insert new retaining bolts and tighten 
* * n  progressively to the specified torque. 
Caution: Tho housing is fabricated from  a 
jgh t alloy, and may bo d istorted if  the bolts 
i n  not tightened progressively.

10.8b . . .  ignition coil earth s tra p . . .

10.8c . . .  additional oarth w ires . . .

10.7b . . .  the expansion tank hose, and all 
remaining hoses from the thermostat 

housing

38 Refer to Section 14 and refit the sump.
39 On vehicles with automatic transmission, 
work from Section 12 of this Chapter and refit 
the driveplate to the crankshaft.
40 On vehicles with manual transmission, 
refer to Section 12 of this Chapter and refit the 
flywheel, then refer to Chapter 6 and refit the 
clutch friction plate and pressure plato.
41 Referring to Chapter 7A or B as 
applicable, refit the transmission to the 
engine.
42 Refer to Chapter 1A and refill the engine 
with tho correct grade and quantity of oil.

10 Cylinder head and manifolds
- removal, separation ^
and refitting ^

Removal
1 Select a solid, level surface to park tho 
vehicle upon. Give yourselt enough space to 
move around it easily.
2 Disconnect the battery negativo lead, and 
position It away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery cable. Refer to your 
VAG dealer if  in doubt.
3 Roferring to Chapter 1A. drain the cooling 
system.
4 Remove the air cleaner housing as 
described in Chapter 4A or B.
5 Also in Chapter 4. depressurise the fuel 
injection system.

10.8a Disconnecting the main engine 
wiring harness plug connector . . .

6 Referring to Chapter 5B. remove the 
distributor cap, rotor arm and flash shield. 
This is not essential to allow the cylinder head 
to be removed (if preferred, just the HT lead to 
the ignition coil can be disconnected), but it 
allows easier access, and should prevent 
damage to the distributor as the head is lifted 
away.
7 Referring to Chaptor 3 if necessary, loosen 
the hose clips and disconnect tho coolant 
hoses from tho thermostat housing (sco 
illustrations)
8 Disconnect the following electrical 
connections, labelling as necessary for 
refitting:
a) The main engine wiring harness plug 

connector (below the distributor). This 
plug typically has a screw fitting - nofe the 
rod alignment markings (soo illustration). 
Some models have a number o f more 
conventional plug connectors in this 
location - a ll should be labelled and 
disconnected. Unclip the wiring plug(s) 
from the mounting bracket.

b) The ignition coil earth strap, and the earth 
wires next to it (seo illustrations).

c) The road speed sensor from the top of 
the transmission (see illustration).

d) The Hall sensor wiring plug from the 
distributor (soo illustration).

e) The oil pressuro switch from the rear o f 
the cylinder head (see illustration).

f) The injector plug(s) and wiring harness 
from the inlet manifold (refer to Chapter 4A 
or 8  as necessary). Unchp and disconnect 
the harness, and lay it to one side.

10.8d . . .  road speed sensor wiring 
p lu g . . .

10.8c . . .  distributor Hall sensor wiring 
plug . . .
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10.8t . . .  and oil prossuro switch wire

g) Onee all the wiring plugs have been 
disconnected, release the wiring harness 
from any retaintng ties, and move it to one
side.

9 Disconnect the following hoses:
a) The inlet manifold hose leading to the 

charcoal canister solenoid valve on the 
right-hand inner wing (see illustration).

b) The brake servo vacuum hose from the 
inlet manifold.

c) The fuol supply and return hoses from 
their connections in the engino 
compartment, noting the direction-of-flow 
and colour coding markings (see 
illustration). Anticipate some loss o f fuel. 
Plug or seal o ff the hose ends, to reduce 
further fuel loss and prevent the ingress o f 
dirt.

10 At (he rear of the thermostat housing.
slide out the plastic horseshoe clip which joins

10.10 Pull out the horseshoe clip from the 
base of the thermostat housing - seen here 

with the housing removed, for clarity

10.9b . . .  and the fuel supply and return 
hoses - note direction-of-flow arrow 

markings
the top of the exhaust manifold, then disconn­
ect the exhaust downpipe from the manifold 
(see illustrations). Recover the gasket.
16 Slacken and remove the bolt securing the 
engine oil dipstick tube to the rear of the 
cylinder head (see illustration). Where 
applicable, unbolt and remove the inlet 
manifold support bracket.
17 Disconnect the accelerator cable as 
described in Chapter 4. Where applicable, 
disconnect the wiring from the inlet manifold 
heater at the connector.
18 On later models where the lambda sensor 
is screwed into the exhaust manifold, 
disconnect the lambda sensor wiring plug at 
tho connector.
19 Remove the camshaft cover as described 
in Section 7.
20 Working in the sequence shown, 
progressively loosen the cylinder head bolts 
by half a turn at a time, using a suitable 
socket, until all bolts can be unscrewed by 
hand (seo illustrations)
21 Check that nothing remains connected to 
the cylinder head, then lift the head away from 
the cylinder block: seok assistance if possible, 
as it is a heavy assembly, especially if it is 
being romoved complete with tho manifolds. 
Remove the gasket from the top of the block. 
Do not discard the gasket yet.
22 If the cylinder head is to be dismantled for 
overhaul, refer to Chapter 2C.

Manifold separation
23 Inlet manifold removal and refitting is 
descnbed in Chapter 4A or 8 as applicable.

10.9a Disconnect the charcoal canister 
hose from the inlet manifold . . .

tho thermostat housing to the coolant pump 
supply pipe running along the back of the 
engine block (sec illustration).
11 Refer to Section 6 and remove the 
auxiliary drivebelt.
12 With reference to Sections 2 and 4 of this 
Chapter, remove the crankshaft pulley and 
timing belt outer covers. Disengago tho timing 
belt from the camshaft sprocket.
13 Once the timing belt has been 
disengaged, the engine can be raised back 
into its original position, and the right-hand 
engine mounting refitted while the cylinder 
head is removed.
14 To avoid any possibility of piston-to-valve 
contact during cylindor head removal, it is 
recommended that the crankshaft be turned 
back a few degrees away from the TDC 
position, to take tho pistons down the bores.
15 Remove the warm air collector plate from

10.15a Remove the warm air collector 
plate b o lts . . .

10.15b . . .  then lift off the p la te . 10.15c . . .  and remove the throe exhaust 10.16 Removo tho dipstick tubo securing 
manifold-to-downpipo nuts bolt (arrowed)
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• 3.20a Cylinder head bolt LOOSENING 
sequence

:4 Progressively slacken and remove the 
«jL'aust manifold retaining nuts. Lift the 
-* - jfo ld  away from the cylinder head, and 
mccver the gaskets.
25 Ensure that the mating surfaces are 
=>— o'.etely clean, then refit the exhaust 
■?*-.fold, using new gaskets. Tighten the 
ta r in g  nuts to the specified torque.

Reparation for refitting
X  The mating faces of the cytindcr head and 
z r-r<Jer block/crankcase must be perfectly 
dean before refitting the head. Use a hard 
aassc or wood scraper to remove all traces of 

and carbon; also clean the piston 
0 c*rns. Take particular care during the 
:« n in g  operations, as aluminium alloy is 
«**■■>/ damaged. Also, make sure that tho 
arson  is not allowed to enter the oil and 
MCer passages - this is particularly important 
W  V.e lubrication system, as carbon could 

the oil supply to tho engine’s 
= r -00nents. Using adhesive tape and paper, 
■ i  the water, oil and bolt holes in the 
q^moer block/crankcase.
IT  Check the mating surfaces of the cylinder 
sccv'crankcase and the cylinder head for 
ac*5 deep scratches and other damage. If

safety, the pistons can be positioned halfway 
down their bores, with No 1 piston on its 
upstroke - ie 90° before TOC.

Refitting
32 Check that the new gaskot is the same 
type as the one which was removed. Lay the 
new head gasket on the cylinder block, 
ensuring that the manufacturer's TOP and 
part number markings are face up (see 
illustration). Do not handle the gasket 
excessively before it is fitted, or it may 
become damaged.

Bocause no lo ca tin g  
dow ols are  fitto d , i t  m ay 
provo d iffic u lt to  accurate ly 
a lign  tho head on the block 

when re fittin g . To ovorcom e th is, two 
o f the o ld  cy linde r head bo lts  can bo 
m o d ifie d  to  a c t as lo ca tin g  dow els. 
C ut tho  heads o ff tw o o f the  b o lts , 
and then c u t a s lo t In tho top  o f the 
bo lt, so th a t a fla t-b laded  screw driver 
m ay be usod to  unscrow  tho  b o lts  
from  tho  b lock  once the  head is 
p laced  over them . Screw  the  tw o 
dow ols in to  p laco  o ith o r end o f tho  
head, then lo w e r the  head in to  
position  over them . F it tw o o r m ore o f 
the new  hoad b o lts  to  loca to  tho 
hoad, thon unscrew  tho dowols using 
a screw driver.

HAYNES

iHiWTlslight, they may be removed carefully with a 
tile, but if excessive, machining may be the 
only alternative to renewal.
28 If warpage of the cylinder head gaskot 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to Part C of this 
Chapter if necessary.
29 Check the condition of the cylinder head 
bolts, and particularly their threads, whenover 
they are removed. Wash tho bolts in suitable 
solvent, and wipe them dry. Check each for 
any sign of visible wear or damage, renewing 
any bod if necessary. Measure the length of 
each bolt, to check for stretching (although 
this is not a conclusive test, if all bolts have 
stretched by the same amount). VW do not 
actually specify that the bolts must be 
renewed. however. it is strongly 
recommended that the bolts should be 
renewed as a completo set whenever they are 
disturbed.
30 Clean out the cylinder head bolt drillings 
using a suitable tap. If a tap is not available, 
mako a home-made substitute (see Tool Tip).
31 On all the ongines coverod in this 
Chapter, it is possible for the piston crowns to 
strike and damage the valve heads, if the 
camshaft is rotated with the timing belt 
removed and the crankshaft sot to TDC. For 
this reason, the crankshaft must be set to a 
position other than TDC on No 1 cylinder, 
beforo the cylinder hoad is refitted. Sot the 
crankshaft to TDC on No 1 cylinder, using the 
information in Section 2. then turn the 
crankshaft back by a few degrees, away from 
the TDC position. If preferred, for maximum

10.32 Ensure that the gasket part number 
and TOP markings arc faco up

33 Before fitting tho cylinder head, check that 
the camshaft sprocket timing mark is aligned 
with the mark on the timing bolt inner cover, 
as described in Section 2. Try to avoid turning 
the camshaft sprocket as the head is refitted.
34 With the help of an assistant, place tho 
cylinder head and manifolds centrally on the 
cylinder block. Check that the head gasket is 
correctly seated before allowing the weight 
the full weight of the cylinder head to rest 
upon it.
35 Apply a smear of grease to the threads, 
and to the underside of the hoads. of the 
cylinder head bolts; use a good-quality high- 
melting point grease.
36 Carefully enter each bolt into its relevant 
hole (do not drop them in) and screw in. by 
hand only, until finger-tight.
37 Working progressively and in the 
soquence shown, tighten the cylinder head 
bolts to their Stage 1 torque sotting, using a 
torque wrench and suitable socket (see 
illustrations).

Cast-iron block engines 
(all codes except AER and ALL)
38 Working in the given sequence, tighten 
the bolts to their Stage 2 torque setting.
39 Now angle-tighten the bolts, in the same 
sequonce, through the specified Stage 3 
angle, using a socket and extension bar. It is 
recommended that an angle-measuring 
gaugo is used during this stago of the

f  j  tap is  not available, make a homo- 
- id e  substitu te  by cu ttin g  a s lo t (A) 
: :  *n  the threads o f one o t the o ld  

rtder hoad bolts. A fte r uso, the bolt 
-*3d  can bo cut off, and tho shank can 
~ *n  be used as an alignm ent dowel to 
r t s s f  cy linder head re fittin g . C ut a 
: :.'6w drlver s lo t (B) in  the top o f the 

to allow  it  to be unscrewed

10.20b Loosen the bolts by half a turn at a 
time, using a suitable splined adapter
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10.37a Cylinder head bolt TIGHTENING soquonco 10.37b Tighten all bolts in sequence to the specified torque

tightening, to onsure accuracy (see 
illustration). If a gauge is not available, use 
white paint to make alignment marks between 
the bolt head and cylinder head prior to 
tightening: the marks can then bo used to 
chock that tho bolt has boon rotated through 
the correct angle during tightening. Repeat 
the exercise for the Stage 4 sotting. 
Aluminium block engines 
(codes AER and ALL)
40 The bolts should now be angle-tightened, in 
the same sequence, through tho specified 
Stage 2 anglo, using a socket and extension 
bar. It is recommended that an anglo- 
moasuring gauge is used during this stage of 
the tightening, to ensure accuracy. If a gauge is 
not avaiiabto. use white paint to make alignment 
marks between the bolt head and cylinder head 
prior to tightening; the marks can then bo used 
to check that tho bott has been rotated through 
the correct angle during tightening. Ropeat the 
exercise for the Stage 3 setting.
All engines
41 Refit the camshaft cover (soe Section 7).
42 If removed, rofit the distributor compo­
nents as described in Chapter 58.
43 Refit the hose securing dip for the coolant 
pump supply pipe-to-thermostat housing 
connection.

44 Whore applicable, reconnect tho lambda 
sensor wiring.
45 Reconnect the inlet manifold heater, 
where applicable.
46 Reconnect tho accelerator cable, and 
adjust if necessary, as described in Chapter 4A 
or B.
47 Fit the dipstick tub© back onto the head, 
and tighten tho securing bolt.
46 Reconnect tho exhaust front pipe to the 
manifold, using a new gasket - refer to 
Chapter 4D.
49 Refer to Section 2 and follow the 
procedure for setting tho engine to TDC on No
1 cylinder with th© timing b«lt removed.
50 Support the engine, then disconnect the 
right-hand engine mounting and lower the 
engino down slightly. Referring to Section 4. 
refit the timing belt and outer covers, and the 
crankshaft pulley.
51 The engine can now be raised back into 
position, and the nght-hand engino mounting 
refitted as described in Section 4.
52 Rofit and tonsion the auxiliary drivebelt as 
described in Section 6.
53 Tho remainder of the refitting sequence is a 
reversal of the removal procedure, as follows:
a) Reconnect the fuel hoses, coolant hoses, 

brake servo vacuum hose and charcoal 
canister hose.

b) Reconnect the injector wiring, road speed 
sensor, ignition coil earth strap and the 
other earth wires, then the main engine 
wiring harness connector plug(s).

c) Refit the air cleaner housing as described 
In Chapter 4A or B.

d) Refill the cooling system as described in 
Chapter 1A, and check the o il level as 
described in Weekly checks.

e) Restore the battery connection.

11 Hydraulic tappets -
operation check ^

A  W arning: A fte r fittin g  hydraulic 
tappets, w a it a m inim um  o f 30 
m inutes (o r preferably, leave 

overnight) before s ta rtin g  the engine, to 
allow  the tappets tim e to settle, otherwise 
tho pistons may strike the valve heads.
1 The hydraulic tappets are self-adjusting, 
and require no attention whilst in service.
2 If the hydraulic tappets become excessively 
noisy, their operation can be checked as 
described below.
3 Run the engine until it reaches its normal 
operating temperature. Increase tho engine 
speed to around 2500 rpm (fast idlo) for about
2 minutes, then switch off tho engine. Refer to 
Section 7 and remove tho camshaft cover.
4 Rotate the camshaft by turning the 
crankshaft with a socket and wrench, until the 
first cam lobe over No 1 cylinder is pointing 
upwards.
5 Using a feeler blade, measure the clearance 
between tho base of the cam lobe and the top 
of the tappet. If tho clearance is greater than
0.2mm, thon tho tappet is defective and must 
be renewed.
6 If tho clearance is less than 0.2 mm. press 
down on the top of the tappet, until it is felt to 
contact the top of the valve stem. Use a 
wooden or plastic implement that will no! 
damage the surface of the tappet (see 
illustration).

10.39 Use an anglo gaugo to ensure 
accuracy when angle-tightening the 

cylinder head bolts

11.6 Press down on the tappet, until it 
contacts the top of the valve stem
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/
' 2.2 Flywheel locked in position with a 

home-made tool

* * :he tappet travels more than 0.2 mm 
making contact, then it is defective and 

—jsz be renewed.
I  Hydraulic tappet removal and refitting is 
3*«cnbed as part of the cylinder head 
r>*'haul sequence - see Chapter 2C for 
3K3iiS.

*2 Flywheel/driveplate - 
removal, inspection and 
refitting 

flywheel
3*m ova l
• Remove the manual transmission and 
cs_:ch as described in Chaptor 7A and 
>.apter 6.
:  _ock the flywheel in position using a home- 
-ade  locking tool, fabricated from a piece of 
--:'3p metal (see illustration). Bolt it to one of 
r *  transmission bellhousing mounting holes.

the position of the flywheel with respect 
x  tne crankshaft using a dab of paint.
3 Slacken and withdraw the flywheel 
—c i t in g  bolts, then lift off the flywheel. 
Caution: Got an assis tan t to help, as tho 
"Viv/ieo/ is oxtromoty heavy.
.~spection
* '  the flywheel’s clutch mating surface is 
seeply scored, cracked or otherwise 
damaged, tho flywheel must be renewed. 
- :*e v e r , it may be possible to have it 
s-. -face-ground: seek the advice of a VAG

or engine reconditioning specialist.
5 f  the ring gear is badly worn or has missing 
-■■ •n. the flywheel must be renewed, 

b e fitt in g
6 Ciean the mating surfaces of the flywheel 
ind  crankshaft. Remove any remaining 
oc*ing compound from the threads of tho 
crankshaft holes, using the correct-sizo tap. if 
available.

I I  a su itab le  tap Is no t 
available, cu t two slots down 
tho threads o f one o f tho old

-------------1 flyw hee l bo lts w ith  a
hacksaw, and use the b o lt to  rom ove 
:he locking com pound from  tho threads.

HAYNES

H i lV iT

12.7 Apply locking fluid to the new 
flywheel bolts, if necessary

7 If the now flywheel retaining bolts are not 
supplied with their threads already pre-coated. 
apply a suitable thread-locking compound to 
the threads of each bolt (see illustration).
8 Offer up the flywheel to the crankshaft, 
using the alignment marks made during 
removal, and tit the new retaining botts.
9 Lock the flywheel using the method 
employed on dismantling, and tighten the 
retaining bolts to the specified torque (seo 
illustration).
10 Refit the clutch as described in Chapter 6. 
Remove the locking tool, and refit the 
transmission as descnbed in Chapter 7A.

Driveplate
R em oval
11 Remove the automatic transmission as 
described in Chapter 7B.
12 Lock the driveplate in position by bolting a 
piece of scrap metal between the driveplate 
and one of the transmission bellhousing 
mounting holes. Mark the position of the 
driveplate with respect to tho crankshaft using 
a dab of paint.
13 Slacken and withdraw the driveplate 
mounting bolts, then lift off tho driveplato. 
Recover tho packing plate and tho shim 
(where applicable).
R e fitting
14 Refitting is a reversal of removal, using the 
alignment marks made during removal. Fit 
new mounting bolts and tighten them to the 
specified torque. Remove the locking tool, 
and refit the transmission as described in 
Chapter 7B.

13.7 Engino right-hand mounting

12.9 Tighten the flywheel bolts to the 
specified torque

13 Engine/transmission 
mountings -
inspection and renewal 

Inspection
1 If improved access is required, raise the 
front of the car and support it securely on axle 
stands.
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 
expected even from new components, 
excessive wear should bo obvious. If excessive 
free play is found, check first that the fasteners 
are correctly secured, then renew any worn 
components as desenbod bctow.

Renewal
Engine right-hand mounting
5 Disconnect the battery negative lead, and 
position it away from the terminal. Note: If the 
vehicle has a security- coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
dealor if  in doubt.
6 Support the weight of the engine from 
above using a hoist or lifting beam, or support 
it from below using a securely-located trolley 
jack and suitable block of wood underneath 
the sump. Do not jack directly under the sump 
without using a block of wood, or the sump 
may be damaged.
7 With tho engino supported from above or 
below, slacken and withdraw tho upper bolts, 
and separate the engine mounting (seo 
illustration).
8 The remaining bolts can now bo removod, 
and the lower part of tho mounting removed 
from the inner wing.



o*6 Roadside repairs
The following pages are intended to help in dealing with 

common roadside emergencies and breakdowns. You will find 
more detailed fault finding information at the back of the 
manual, and repair information in the main chapters.

If your car won’t start 
and the starter motor 
doesn’t turn

If your car won’t start 
even though the starter 
motor turns as normal

If it’s a model with automatic transmission, make sure the 
selector is in ‘P’ or ‘N\
Open the bonnet and make sure that the battery terminals 
are clean and tight.
Switch on the headlights and try to start the engine. If the 
headlights go very dim when you're trying to start, the 
battery is probably flat. Get out of trouble by jump starting 
(see next page) using a friend’s car.

□  Is there fuel in the tank?
□  Is there moisture on electrical components under the 

bonnet? Switch off the ignition, then wipe off any obvious 
dampness with a dry cloth. Spray a water-repellent aerosol 
product (WD-40 or equivalent) on ignition and fuel system 
electrical connectors like those shown in the photos.
Pay special attention to the ignition coil wiring connector 
and HT leads. (Note that Diesel engines don’t normally 
suffer from damp.)

Check tho socurity and condition of tho
battery terminals. B Check that tho HT leads are securely 

connected to the distributor cap (potrol 
engine models).

Chock that electrical connections are secure (with the ignition switched off). On petrol engine 
models, check the four spark plug leads and the ignition coil connections at the roar of tho 
engino compartment. Spray the connector plugs with a wator-disporsant spray like WD40 if 
you suspect a problem due to damp.

Check that the HT lead to the ignition 
coil is securely connected (petrol engino 
models).

D Check that the LT wiring plug at the 
ignition coil is securely connected (petrol 
engine models).
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13.9 Engine/transmission mounting details - tor tightonlng torques (A, B, C. etc.),
see Specifications

1 Engine right-hand 
mounting (manual 
transmission models)

Engino right-hand 
mounting (automatic 
transmission models)

3 Transmission left-hand 
mounting 

J Engine/transmission rear 
mounting

13.13a Two of the transmission loft-hand 
mounting bolts are hidden under tho wiring 

harness plastic guide . . .
13.13b . . .  which can be unscrewed and 

removod

9 Refitting is a reversal of removal, noting the 
following points (see illustration):
a) Use new bolts, and apply a little  o il to 

their threads before fitting.
b) Tighten all bolts to the specified torque.
c) Note that the tightening torque for the 

upper and lower bolts Is different.
Transmission left-hand mounting
10 Disconnect the battery negative load, and 
position it away from the terminal. Refer to the 
note in paragraph 5.
11 Support tho woight of the 
engine/transmission from above using a hoist 
or lifting beam, or support it from below using 
a securely-located trolley jack and suitable 
block of wood underneath the bellhousing. 
Position the jack head directly underneath the 
engine/bellhousing mating surface. Do not 
jack directly under tho sump without using a 
block of wood, or the sump may be damaged.
12 With the engine/transmission supported 
from above or below, loosen and withdraw the 
central through-bolt from tho mounting on the 
transmission.
13 Unbolt the mounting block from tho Inner 
wing, and romove it from the engine bay. Note 
that two of tho bolts may be hidden under the 
wiring harness plastic guide, which is secured 
by two screws (see illustrations).
14 Unbolt the mounting bracket from tho end 
of the transmission casing.
15 Refitting is a reversal of removal, noting 
tho following points (rofor to illustration 13.9)
a) Use new bolts, and apply a little o il to 

their threads before Ming.
b) Tighten all bolts to the specified torque. 

Engine/transmission rear mounting
16 Disconnect the battery negative lead, and 
position it away from the terminal. Refer to the 
note in paragraph 5.
17 Support the weight of the engine.' 
transmission from above using a hoist or 
lifting beam, or support it from below using a 
securely-located trolley jack and suitable 
block of wood underneath the bellhousing. 
Position the jack head directly undomoath the 
engine/bellhousing mating surface. Do not 
jack directly under the sump without using a 
block of wood, or the sump may be damaged.
18 With the engine/transmission supported 
from above or below, slacken the nut and

13.13c With tho weight of the 
engine/transmission securely supported, 

unscrew the bolts (arrowed). . .

v m ^  i

m BRfc
13.13d . . .  and separate the mounting 13.18 Engine/transmission rear mounting
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. —draw the through-bott from tho mounting 
the transmission (see illustration).

'3  Remove the three bolts from the 
v.sframe. and withdraw the mounting from 
.nder the car.
20 Refitting is a reversal of removal, noting 
- «  following points (refer to Illustration 
•0.9):
i  Use now botts, and apply a HMe o il to 

their threads beforo fitting.
>  Tighten all bolts to the specified torque.
Zi When tightening the through-bott. hold 

the bolt and tighten the nut onto it.

14 Sump -
removal and refitting

Removal
1 Park the vehicle on a level surface, apply 
ne handbrake and chock the rear wheels.
2 Raise the front of the vehicle, and rest it 
securely on axle stands or wheel ramps: refer 
»  Jacking and vehicle support.
3 Disconnect the battery negative lead, and 
position it away from the terminal. Note: It the 
sehido has a security-coded radio, check that 
.■ou have a copy o f the code number before 
disconnecting the battery. Refer to your VW 
sealer if  in doubt.
4 Refer to Chapter 1A and drain the engine
oi.
5 Where appticabie, release the fasteners and 
•amove the auxiliary drivebelt cover and the 
cable guide from the sump.
6 Disconnect the exhaust system downpipe 
-om  the exhaust manifold, as described in 
Oiapter 4D. By releasing the exhaust system 
Torn its mountings, it should be possible to 
lower the system sufficiently to gain clearance 
to lower the sump.
7 Refer to Chapter 8 and disconnect the 
-ight-hand driveshaft from the transmission 
output flange.
8 Working around the outside of the sump, 
srogressivety slacken and withdraw the sump 
■etaining botts (see Illustration).
9 Break the joint by striking the sump with the 
palm of your hand, then lower the sump and 
ATthdraw it from underneath the vehicle.
10 While the sump Is removed, take the 
opportunity to check the oil pump pick­
up/strainer for signs of clogging or 
disintegration. If necessary, remove the pump 
as described In Section 15, and clean or 
renew the strainer.

Refitting
11 Clean all traces of sealant or old gasket, 
as applicable, from the mating surfaces of the 
cylinder block/crankcase and sump, then use 
a dean rag to wipe out the sump.
Engine codes ADX, AEA and AEV
12 Ensure that the sump and cylinder 
block/crankcase mating surfaces are clean

and dry. then apply a thin coating of suitable 
sealant to the sump and crankcase mating 
surfaces.
13 Lay a new sump gasket in position on the 
sump mating surface, then offer up the sump 
and refit the retaining bolts. Tighten the nuts 
and bolts evenly and progressively to the 
specified torque.

All engines except codes ADX, AEA 
and AEV
14 Ensure that the sump and cylinder 
block/crankcase mating surfaces are clean 
and dry. then apply a 2 to 3 mm bead of 
suitable silicone sealant to the sump mating 
surface. Run the bead of sealant around the 
inside of the bolt holes.

A  Warning: Take care not to apply 
excessive amounts o f sealant, in 
the hope o f ob ta in ing  a be tte r 
seal - H too much is applied, the 

excess may enter the sump and then block 
the o il pump strainer, causing o il starvation.
15 The sump should be ottered into position 
immediately, and the retaining botts tightened 
hand-tight initially.

To make a lign ing  the sump 
easier, obta in  tw o o r throo 
M 6 studs, and screw  them 
by a few  threads In to  

opposite sides o f the cy linde r b lock / 
crankcase m ating surface. The sump 
can be o ffered In to  position  and fitte d  
over the studs, then the rem aining 
sum p bo lts  can be fitte d  and hand- 
tightened. Remove the studs, and f it  
the rest o f the sump bolts.

14.8 Removing the sump bolts (seen with 
engine removed and inverted, to r clarity)

16 Progressively tighten the sump bolts to 
the specified torque. Refer to the sealant 
manufacturer's advice on the length of time 
required for the sealant to set. Typically, it is 
advisable to wait for several hours before 
filling the engine with oil. If the car is to bo loft 
for some time with no oil in tho sump, ensure 
that the battery remains disconnected, so that 
no attempt is made to start tho ongino.
All engines
17 Refit the driveshaft as described in 
Chapter 8. and the exhaust downpipe as 
described in Chapter 40.
18 Where applicable, refit the auxiliary drive­
belt cover and the cable guide to the sump.
19 Lower the car to the ground, then refer to 
Chapter 1A and refill the engine with the 
spocified grade and quantity of oil.
20 Restore the battery connection, then run 
the engine and check for leaks.

15 Oil pump and pickup -
removal, inspection ^
and refitting ^

HAYNES
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15.3 Oil pump components

1 Crankshaft sprocket
2 Oil pump
3 Mounting bolts
4 Guide rail (not fitted to all models)
5 Guide rail bolts
6 Drive chain

Removal
1 Refer to Section 14 and remove the sump 
from the crankcase.
2 With reference to Section 9. removo tho 
front (timing belt end) crankshaft oil seal and 
housing.
3 Slacken and remove the bolts securing the
oil pump to the timing belt end of the 
crankcase (see illustration).
4 Removo the bolts securing the oil pump 
pickup to the crankcase bracket.
5 Disengage the pump sprocket from the 
drive chain, and remove tho oil pump and 
pickup from the engine.

Inspection
6 Remove the screws from the mating flange, 
and lift o ft the pickup tube and oil pump 
cover. Recover the O-ring seal, where fitted.
7 Clean the pump thoroughly, and inspect the 
gear teeth for signs of damage or wear.
8 Where applicable, check the condition of 
the oil pump drive chain: if the links appear 
excessively worn or are particularly loose, 
renew the chain.
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15.9 Checking oil pump backlash

9 Check the pump backlash by inserting a 
feeler blade between the meshed gear teeth; 
rotate the gears against each other sltghtty, to 
give the maximum clearance (see illustration). 
Compare the measurement with the limit 
quoted in Specifications.
10 Check tho pump axial clearance as 
follows. Lay an engineer's straight edge 
across the oil pump casing, then using a 
feeler btado, measure the clearance between 
the straight edge and the pump gears (see 
illustration). Compare tho measurement with 
the limit quoted in Specifications.
11 If either measurement is outside of the 
specified limit, this indicates that tho pump is 
worn and must bo renewed.

Refitting
12 Reassemble tho oil pickup to tho oil pump, 
using a new O-ring seal, where applicable. 
Tighten the retaining bolts securely.

15.10 Chocking oil pump axial clearance

13 Offer up tho oil pump to the end of the 
crankcase. Fit the drivo chain over the oil 
pump sprocket, then ongage it with the 
crankshaft sprocket.
14 Fit the pump mounting bolts to tho timing 
belt end of the engine, and hand-tighten 
them.
15 Tension the drive chain by applying finger 
pressure to it at a point midway between the 
two sprockets. Adjust the position of the 
pump on its mountings until the tension is as 
given in tho Specifications (soo illustration). 
On completion, tighten the mounting bolts to 
tho specified torque.
16 Fit and tighton the fixings for the pickup 
tube to crankcase bracket.
17 With reference to Section 9. refit the 
crankshaft oil seal housing, using a now 
gasket and oil sea*.
18 Refer to Section 14 and refit tho sump.

15.15 Tensioning the oil pump drive chain

For deflection (a), see Specifications

16 Engine top cover
(engine codes AER and ALL) ;|§
- removal and refitting ^

Removal
1 On 1.0 litre aluminium-block engines, a 
large plastic cover is fitted botween the 
camshaft covor and tho air cleaner top cover, 
secured by three nuts.
2 Using a flat-bladed screwdriver, prise out 
the blanking plugs fitted over the three nuts 
(see illustrations).
3 Unscrew and remove the nuts and recover 
the washers (where fitted). Unclip the 
expansion tank hose from tho cover, and lift the 
covor away from the ongine (see illustrations).

Refitting
4 Refitting is a reversal of removal.

16.2a Prise out the blanking plugs . . .

16.3a Unscrew and remove the nuts and 16.3b . . .  unclip the expansion tank hose 16.3c . . .  and lift off the top cover
washers. . .  from the covor (arrowed)

16.2b . . .  for access to the securing nuts



Chapter 2 Part B:
Diesel engine in-car repair procedures
Contents
Auxiliary drivebelt - removal, refitting and tensioning......................... 6
I-mshaft - removal and overhaul.................................See Chapter 2C
Z^nshaft cover - removal and re fitting............................................... 7
Camshaft oil seal - renewal.................................................................. 8
Crankshaft oil seals - renew al............................................................. 10
Cylinder compression te s t.................................................................... 3
;  .••nder head ■ dismantling and overhaul .................. See Chapter 2C
!.•  r.der head, inlet and exhaust manifolds - removal, separation

and refitting .......................................................................................11
rr>gino mountings - inspection and renew al...................................... 14
Er-gme oil and filter - renew a l....................................... See Chapter 1B

Degrees of difficulty

Engine oil level - check ............................................ See Weekly checks
Flywheel - removal, inspection and refitting ...................................... 13
General inform ation..............................................................................  1
Hydraulic tappets - operation c h e c k ...................................................12
Intermediate shaft oil seal - renewal ...................................................  9
Locating TDC on No 1 cy linder...........................................................  2
Oil pump and pickup - removal and re fitting ...................................... 16
Sump - removal, inspection and refitting .......................................... 15
Timing belt and outer covers - removal and refitting.........................  4
Timing belt tensioner and sprockets - removal and re fitting.............  5

Easy, suitable for 
novice with little 
experience I

Fairly easy, suitable % Fairly difficult, Difficult, suitable for 1 Very difficult.
for beginner with suitable for competent ^ experienced DIY suitable for expert DIY ^
some experience DIY mechanic mechanic or professional

Specifications
G e n e ra l
Ermine code: *

* 716 cc, electronic direct injection. 42 k W .............................  AHG or AKU
1896 cc. mechanical injection, 47 kW ................................................. AEF
■ 896 cc, electronic direct injection, 47 k W ............................................ AGD

• Vote: See Buying spare parts and vehicle identification for the location o f the code marking on the engine.
Sz-e ............................................................................................................ 79.5 mm
Stroke:

Engine codes AHG. AKU ...................................................................... 86.4 mm
Engine codes AEF. A G D ........................................................................  95.5 mm

Ikynpression ratio:
A E F .......................................................................................................... 22.5:1
All other engines....................................................................................  19.5:1

Compression pressures (wear limit):
A E F .......................................................................................................... 26 bar
All other engines....................................................................................  19 bar
Maximum difference between all four cylinders..................................  5 bar

^ n g  o rd e r.................................................................................................  1 - 3 - 4 - 2
2 , mder No 1 location ............................................................................... Timing belt end

_ u b r ic a t io n  s y s te m
Otf pump ty p e ............................................................................................. Sump-mounted, driven indirectly from intermediate shaft
formal operating oil pressure .................................................................  2.0 bar minimum (at 2000 rpm, oil temperature 80°C)
O pump backlash .....................................................................................  0.20 mm (wear limit)
C pump axial clearance ..........................................................................  0.15 mm (wear limit)
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Torque wrench settings Nm
Alternator mounting bracket-to-engine b o lts .......................................... 25
Auxiliary belt tensioner adjustment b o l t ..................................................  10
Auxiliary belt tensioner pulley bolt (left-hand thread).............................  20
Auxiliary belt tensioner-to-bracket bolts ................................................  20
Camshaft cover nuts ...............................................................................  10
Camshaft sprocket bolt ...........................................................................  45
Coolant pump pulley b o lts .......................................................................  25
Crankshaft front oil seal housing bolts:

Upper b o lt .............................................................................................. 10
Lower b o lts ...........................................................................................  25

Crankshaft pulley b o lts .............................................................................  25
Crankshaft rear oil seal housing bolts ....................................................  10
Crankshaft sprocket bolt (oiled)’ :

Stage 1 .................................................................................................. 90
Stage 2 .................................................................................................. Angle-tighten a further 90*

Cylinder head bolts’ :
Stage 1 .................................................................................................. 40
Stage 2 .................................................................................................. 60
Stage 3 .................................................................................................. Angle-tighten a further 90'
Stage 4 .................................................................................................. Angle-tighten a further 90“

Dipstick tube lower bolt ...........................................................................  45
Dipstick tube upper b o lt ...........................................................................  10
Engine lifting eye b o lt ...............................................................................  20
Engine right-hand mounting-to-block b o lts ............................................  45
Engine speed sender mounting bolt (not engine code AEF) ................. 10
Engine/transmission mountings - oiled threads (see Illustration 14.9)’ :

A ............................................................................................................  50
B ............................................................................................................  50
C ............................................................................................................  25
D ............................................................................................................  80
E ............................................................................................................  25
F ............................................................................................................  50
G (tighten n u t) .......................................................................................  50
H:

Up to December 1996 ....................................................................... 35
December 1996 on:

Stage 1 .......................................................................................... 20
Stage 2 .........................................................................................  Angle-tighten a further 90”

Exhaust downpipe-to-manifold nuts ......................................................  40
Exhaust gas recirculation valve b o lts ......................................................  25
Exhaust manifold nuts .............................................................................  25
Flywheel mounting bolts':

Stage 1 .................................................................................................. 60
Stage 2 .................................................................................................. Angle-tighten a further 90"

Glow plugs:
Engine code AEF .................................................................................  25
All other engines...................................................................................  15

Idler roller bolt (not engine code AEF) ....................................................  25
Injection pump mounting nuts/bolts.................v..................................... 25
Injection pump sprocket bolts (engine code A E F).................................  25
Injection pump sprocket nut (all other engines)...................................... 55
Injector pipe unions .................................................................................  25
Inlet pipe cover bolts ...............................................................................  10
Inlet pipe/manifold securing bolts ..........................................................  25
Intermediate shaft oil seal housing bolts ................................................ 25
Intermediate shaft sprocket b o lt..............................................................  45
Oil cooler retaining n u t .............................................................................  25
Oil fitter mounting bracket b o lts ..............................................................  25
Oil pressure sw itch ...................................................................................  25
Oil pump cover screws.............................................................................  10
Oil pump mounting bolts ......................................................................... 25
Oil pump pickup tube screws................................................................... 10
Sump drain p lu g .......................................................................................  30
Sump retaining bolts.................................................................................  20
Timing belt tensioner roller locknut ........................................................  20
Timing belt inner cover-to-cylinder head bo lts ........................................ 10
Timing belt lower cover b o lts ................................................................... 10
Vacuum pump clamp bolt .......................................................................  20
"Use new nutsJboH(s)

Ib fft
18
7
15
15
7
33
18

7
18
18
7

66

30
4 4

33
7
15
33
7

37
37
18
59
18
37
37

26

15

30
18
18

4 4

18
11
18
18
18
41
18
7
18
•s
33
18
18
18
7
18
7
22
18
15
7
7
15
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1 General information

Using this Chapter
Chapter 2 is divided into three parts: A. 8 

and C. Repair operations that can bo carried 
out with the engine in the vehicle are 
rescribed in Parts A (petrol engines) and 8 
dfesel engines). Part C covers the removal of 
the engine/ transmission as a unit and 
describes the engine dismantling and 
overhaul procedures.

In Parts A and 8. the assumption is made 
mat the engine is Installed in the vehicle, with 
all ancillaries connected. If the engine has 
reen removed for overhaul, the preliminary 
dismantling information which precedes each 
operation may be ignored.

Access to the engine bay can be improved 
by removing the bonnet and the front lock 
carrier assembly; these procedures are 
described in Chapter 11 and Chapter 2C. 
Section 2 respectively.

Engine description
Throughout this Chaptor. engines aro 

identified and referred to by manufacturer's 
code letters, rather than capacity. A listing of 
a l engines covered, together with their code 
etters. is given in the Specifications at the 
start of this Chapter.

The engines are water-cooled, single 
overhead camshaft, in-line four cylinder units 
*ith  cast-iron cylinder blocks and aiuminium- 
3'loy cylinder heads. All are mounted 
transversely at the front of the vehicle, with 
the transmission bolted to the left-hand side 
of the engine.

The cylinder head carries the camshaft, 
which is driven by a toothed timing belt. It also 
houses tho inlet and exhaust valves, which are 
closed by single springs, and which run in 
guides pressed into the cylinder head. The 
camshaft actuates the valves directly via 
hydraulic tappets, mounted in the cylinder 
head. The cylinder head contains integral 
oilways which supply and lubricate the 
tappets.

On engine code AEF (indirect Injection 
engine), the cylinder head incorporates 
renewable swirl chambers. On all other 
engines (direct injection), the piston crowns 
are shaped to form combustion chambers.

The crankshaft is supported by five main 
bearings, and endfloat is controlled by a 
thrust beanng fitted between cylinders No 2 
and 3.

All diesel engines are fitted with a timing 
belt-driven intermediate shaft, which provides 
drive for the brake servo vacuum pump and 
the oil pump.

Engine coolant is circulated by a pump, 
driven by tho auxiliary drivebelt. For details of 
the cooling systom, rofor to Chaptor 3.

Lubricant is circulated under pressure by a 
pump, driven by the intermediate shaft. Oil is 
drawn from the sump through a strainer, and 
then forced through an externally-mounted, 
replaceable scrow-on filter. From there, it is 
distributed to the cylinder head, where it 
lubricates the camshaft journals and hydraulic 
tappets, and also to the crankcase, where it 
lubricates the main bearings, connecting rod 
big- and small-onds. gudgeon pins and 
cylinder bores. Oil jets aro fitted to tho base of 
each cylinder - these spray oil onto the 
underside of the pistons, to improve cooling. 
An oil cooler, supplied with engine coolant, 
reduces the temperature of the oil beforo it re­
enters the engine.

Repairs possible with the engine 
installed in the vehicle

The following operations can be performed 
without removing the engine:
a) Auxiliary drivebelt - removal and refitting.
b) Camshaft - removal and refitting. *
c) Camshaft o il seal - renewal.
d) Camshaft sprocket - removal and refitting.
e) Coolant pump - removal and refitting 

(refer to Chapter 3)
f) Crankshaft o il seals - renewal.
g) Crankshaft sprocket - removal and 

refitting.
h) Cylinder head - removal and refitting. '
i) Engine mountings - inspection and 

renewal.
j) Intermediate shaft o il seal - renewal, 
k) Oil pump and pickup assembly - removal 

and refitting.

I) Sump • removal and refitting, 
m) Timing belt, sprockets and cover - 

removal, inspection and refitting.
’Cylinder head dismantling procedures are in 
Chaptor 2C. and also contain details o f 
camshaft and hydraulic tappet removal.
Note: It is possible to remove the pistons and 
connecting rods (after removing the cylinder 
head and sump) without removing the engino 
from the vehicle. However, this procedure is 
not recommended. Work of this nature is more 
easily and thoroughly com pleted with the 
engine on the bench - refer to Chapter 2C.

2 Locating TDC 
on No 1 cylinder

1 Remove the camshaft cover, auxiliary 
drivebelt and timing belt outer covers as 
descnbed in Sections 7.6 and 4 respectively.
2 Removo the inspection bung from the 
transmission bellhousing. Rotate the 
crankshaft clockwise with a wrench and 
socket, or a spanner, until the 'O' mark 
machined onto the edge of the flywheel lines 
up with pointer on the bellhousing casting 
(see illustrations).
3 To lock the engine in the TDC position, the 
camshaft (not the sprocket) and fuel injection 
pump sprocket must be secured in a 
reference position, using special locking tools. 
Improvised tools may be fabricated, but due 
to the exact measurements and machining 
Involved, it Is strongty recommended that a kit 
of locking tools is either borrowed or hired 
from a VW dealer, or purchased from a 
reputable tool manufacturer - for example, 
Sykes Pickavant produce a kit of camshaft 
and fuel injection pump sprocket locking toots 
specifically for the range of engines covered 
in this Chapter (see illustration).
4 Engage the edge of the locking bar with the 
slot in the end of the camshaft (see 
illustration).
5 With the locking bar still inserted, tum the 
camshaft slightly (by turning the crankshaft 
clockwise, as before), so that the locking bar 
rocks to one side, allowing one end of the bar 
to contact tho cylindor head surface. At tho

2.2a Removo tho rubber bung from tho 2.2b . . .  to see the TDC 0 marking
transmission bellhousing (arrowed). . .  (arrowed) on the flywheel

2.3 Engine locking tools
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2.4 Engage the locking bar with the slot in 
the camshaft

other side of the locking bar. measure the gap 
between tho end of the bar and the cylinder 
head using a feeler blade.
6 Turn tho camshaft back slightly, then pull 
out the feeler blade. Tho idea now is to level 
tho locking bar by inserting two fed or blades, 
each with a thickness equal to half the 
originally measured gap. on either side of the 
camshaft between each end of the locking bar 
and the cylinder hoad (see illustration) This 
centres tho camshaft, and sets the valve 
timing in reference condition.
7 Insert the locking pin through the fuel 
injection pump sprocket alignment hole, and 
thread it into the support bracket behind the 
sprocket (see illustration). This locks the fuel 
injection pump in a reference condition.
8 The engine is now set to TDC on No 1 
cylinder.

3 Cylinder compression test

Compression test
Note: A compression (ester specifically 
designed for diesel engines must be used for 
this test.
1 When engine performance is down, or if 
misfiring occurs, 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 A compression tester specifically intended 
for diesel engines must bo used, because of 
the higher pressures involved. The tester is 
connected to an adapter which screws into 
the glow plug or injector hole. It is unlikely to 
be worthwhile buying such a teslor for 
occasional use, but it may be possible to 
borrow or hiro one - if not. have the test 
performed by a garage.
3 Unless specific instructions to the contrary 
are supplied with the tester, observe the 
following points:
a) The battery must be in a good state o f 

charge, the air filter must be clean, and 
the engine should be at normal operating 
temperature.

2.6 Camshaft centred and locked using 
locking bar and feeler gauges

b) A ll four injectors (or all four glow plugs) 
should be removed before starting the 
test. If removing the injectors, also 
remove the flame shield washers, 
otherwise they may be blown out.

c) The stop solenoid must be disconnected, 
to prevent the engine from running or fuel 
from being discharged.

d) On engine code AEF. disconnect the 
main engine wiring harness connector 
multi-plug before starling the test.

e) On engine codes except AEF. as well as 
disconnecting the stop solenoid, 
disconnect the quantity adjuster 
connector on the injection pump.

4 There is no need to hold the accelerator 
pedal down during tho tost, because the 
diesel engine air inlet is not throttled.
5 VW specify wear limits for compression 
pressures - refer to the Specifications. Seek 
the advice of a VW dealer or other diesel 
specialist if in doubt as to whether a particular 
pressure reading is acceptable.
6 The cause of poor compression is less easy 
to establish on a diosel engino than on a 
petrol one. The offect of introducing oil into 
the cylinders (wet testing) is not conclusive, 
because there is a risk that the oil will sit in the 
swirl chamber or in the recess on the piston 
crown, instead of passing to the rings. 
However, the following can bo used as a 
rough guide to diagnosis.
7 All cylinders should produce very similar 
pressures: a difference of more than 5 bar 
between any two cylinders indicates the 
existence of a fault. Note that the 
compression should build up quickly 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).
8 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.
9 If the compression reading is unusually 
high, tho cylinder head surfaces, valves and 
pistons are probably coated with carbon

2.7 Injection pump sprocket locked using 
locking pin (arrowed) - engine code AEF

deposits. If this is the case, the cylinder head 
should be removed and docarbonised (rotor to 
Part C of this Chapter).

Leakdown test
10 A leakdown test measures the rate at 
which compressed air fed into the cylinder is 
lost. It is an alternative to a compression test, 
and in many ways it is better, since the 
escaping air provides easy identification of 
whore pressure loss is occurring (piston rings, 
valves or head gasket).
11 The equipment needed for leakdown 
testing is unlikely to bo available to the home 
mechanic. If poor compression is suspected, 
havo the test performed by a suitably- 
equipped garage.

4 Timing belt and outer covers ^
- removal and refitting ^

General information
1 The primary function of the toothed 
timing belt is to drive the camshaft, but it is 
also used to drive the fuel injection pump 
and intermediate shaft. Should the belt slip 
or break in service, the valve timing will be 
disturbed, and piston-to-valve contact may 
occur, resulting in serious engine damage.
2 For this reason, it is important that the 
timing belt is tensioned correctly, and 
inspected regularly for signs of wear or 
deterioration.
3 Note that the removal of the inner section of 
the timing belt cover is described as part of 
the camshaft oil soal renewal procedure: see 
Section 8.

Removal
4 Before starting work, immobile© tho engine 
and vehicle as follows:
a) Disconnect the battery negative lead, and 

position the lead away from tho terminal. 
Note: If the vehide has a security-coded 
radio, check that you have a copy of the 
code number before disconnecting the 
battery. Refer to your VW dealer if in 
doubt.

b) Disconnect the fuel cut-off solenoid (see 
Chapter 4C).
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4.14a Prise open the spring clips . . . 4.14b . . .  and detach the fuel pipes from 
the timing belt upper cover

- Prevent any vehicle movement by 
applying the handbrake and chocking the 
roar wheels. Ensure that the transmission 
,s in neutral.

S Access to the timing belt covers can be 
(-droved by removing the air inlet hose from 
r e  inner wing and from the inlet manifold 
cover - refer to Chapter 4C.
*  Remove the noise insulation tray from 
B«*ow the engine.
* "o renew the belt, the engine right-hand 
-counting and the engine/transmission rear 
-cunting must first be removed. Support the 
•e^ght of the engine using an engine hoist 
roc i above, or using a securely-located 
-ydraulic jack and suitable block of wood 
S’om below. Do not jack directly under the 
&^~.p. or the sump will be damaged. 
.oKswagon technicians use an engino 
: .pport bar which locates in the inner wing 
:ftanne»s.
S With the engine securely supported, 
arogressively loosen the mounting botts and 
-emove the engine right-hand mounting and 
r e  engine/transmission roar mounting from 
r e  vehicle (see Section 14). AJso unbolt the 
ower part of the right-hand mounting from the 
ry  nder head.
9 Refer to Section 2, and using the engine 
vgnment markings, set the engine to TDC on 
No 1 cylinder.
tO With reference to Section 6. remove the 
auxiliary drivebelt.
11 The engine must now bo lowered slightly, 
to permit removal of the auxiliary drivebelt 
cci'eys.
12 Slacken and withdraw tho bolts, and lift 
o ff  the coolant pump pulley and tho 
crankshaft pulley.

To prevent the crankshaft 
drivebelt pulley from  rotating 

H i N T  w h ils t tho bo lts are being 
: slackened, se lect top gear 

and got an assistan t to apply tho 
footbrake firm ly. Failing th is, g rip  the 
sprockot by w rapping a length  o f o ld  
rubber hose o r inner tube around It. It 
top gear is selected to help in removing 
the pulley, make sure tho transm ission 
is re tu rned  fo neu tra l beforo 
proceeding.

13 Unscrew and remove the auxiliary 
drivebelt tensioner pulley bolt, noting that it 
has a left-hand throad (ie it unscrews 
clockwise), and remove the drivebelt 
tensioner pulley.
14 Release tho uppermost part of the timing 
belt outer cover by prising open tho motal 
spring clips. Detach the fuel pipes from the 
locating clip, and move them clear of the work 
area (see illustrations). Lift the cover away 
from tho engine.
15 Remove the retaining bolts and clips, and 
lift off the timing belt lower covor.
16 On engine code AEF with a two-part fuel 
injection pump sprocket, ensure that tho 
sprocket locking pin is firmly in position (see 
Section 2), then loosen the three outer 
sprocket securing botts by half a turn. 
Caution: Do not loosen the sprockot centre 
nu t, as th is  w ill a lte r the fu e l in jection  
pum p's basic tim ing setting.
17 With reforence to Section 5, relieve the 
tension on the timing belt by slackening the 
tensioner mounting nut slightly, allowing the 
tensioner to pivot away from the belt.
18 On ail engines except code AEF. slacken 
and withdraw the bolt and remove the idler 
roller from the timing belt inner covor.
19 Examine the timing belt for 
manufacturer's markings that indicate tho 
direction of rotation. If none are present, make 
your own using typist's correction fluid or a 
dab of paint - do not cut or score the belt In 
any way.
Caution: I f  the be lt appoars to be in  good 
cond ition  and can be re-used, it  is  
ossentia l th a t it  Is re fitte d  the same way 
around, otherw ise accelerated w ear w ill 
result, loading to prem ature failure.
20 Slide the bolt off the sprockets, taking 
care to avoid twisting or kinking it excessively.
21 Examine tho belt for ovidence of 
contamination by coolant or lubricant. It this is 
the case, find tho source of the contamination 
before progressing any further. Check the bett 
for s<gr»s of wear or damage, particularly around 
the leading edges of the belt teeth. Renew the 
bolt if its condition is in doubt; the cost of bett 
renewal is negligible compared with potential 
cost of tho engine repairs, should the belt fail in 
service. Similarly, If the belt is known to have 
covered more than 30 000 miles, it is prudent to

4.24 Releasing tho camshaft sprocket 
from the taper using a pin punch

renew it regardless of condition, as a 
precautionary measure.
22 If the timing belt is not going to be refitted 
for some time, it is a wise precaution to hang 
a warning label on the steering wheel, to 
remind yourself (and others) not to try and 
start the engine. You may wish to further 
immobilise the engine against being started, 
perhaps by taping over the ignition switch.

Refitting
23 Ensure that the crankshaft is still set to TDC 
on No 1 cylinder, as described in Section 2.
24 Refer to Section 5 and slacken tho 
camshaft sprocket bolt by half a turn. Release 
the sprocket from the camshaft taper 
mounting by carefully tapping it with a pin 
punch, inserted through the hole provided in 
the timing belt inner cover (see illustration).
25 Loop the timing bett loosely under the 
crankshaft sprocket.
Caution: Observe the direction o f rotation 
m arkings on the belt.
28 Engage the timing belt tooth with the 
crankshaft sprocket, then manoeuvre it into 
position over the camshaft and injection 
pump sprockets. Ensure the belt teeth seat 
correctly on the sprockots. Note: Slight 
adjustments to the position o f the camshaft 
sprocket (and where applicable, injection 
pump sprocket) may be necessary to achieve 
this.
27 Pass the flat side of the belt over the 
intermediate shaft pulley and tensioner roller - 
avoid bending tho bolt back on itself or 
twisting it excessively as you do this.
28 On all engines except code AEF. refit the 
idler roller to tho timing belt Inner cover, and 
tighten the retaining bolt to tho specified 
torque.
29 On engine codes AHG. AKU and AGD 
with a single-part fuel injection pump 
sprocket, remove the locking pin from the fuel 
injection pump sprocket (see Section 2).
30 Ensure that the front run of the belt is taut
- ie ail the slack should be in the section of the 
belt that passes over the tensioner roller.
31 Tension the belt by turning ^Jpe 
eccentrically-mounted tensioner clockwise; 
two holes are provided in the side of the 
tensionor hub for this purpose • a pair of 
sturdy right-angled circlip pliers is a suitable
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4.31a Tensioning tho timing bolt using a 
pair of circlip pliers in tho belt tensioner

substitute for the correct VW tool. Turn the 
tensioner until the notch and tho raised 
portion are aligned, then tighten the locknut to 
the specified torque (see illustrations).
32 At this point, check that the crankshaft is 
still set to TDC on No 1 cylinder (seo Section 
2).
33 Refer to Section 5 and tighten tho 
camshaft sprocket bolt to the specified 
torque.
34 On the AEF engine with a two-part fuel 
injection pump sprocket, tighten the three 
sprocket outer bolts, then remove the 
sprocket locking pin.
35 With reference to Section 2. removo the 
camshaft locking bar.
36 Using a spanner or wrench and socket on 
the crankshaft sprocket bolt, rotate the 
crankshaft through two complete revolutions. 
Reset the engine to TDC on No 1 cylinder, 
with reference to Section 2 and check that the 
fuel injection pump sprocket locking pin can 
be inserted. Re-check the timing belt tension 
and adjust it. if necessary.
37 Refer to Section 5 and test the operation 
of the tensioner.
38 Rofit the upper and lower sections Of the 
timing belt outer cover, securing with the clips 
and tightening the retaining bolts securely.
39 Refit tho auxiliary drivebelt tensioner 
pulley and tighten the bolt to the specified 
torque, noting that it has a left-hand thread 
fie it tightens anti-clockwise).
40 Refit the coolant pump pulley, and tighten 
the retaining bolts to the specified torque.
41 Refit the crankshaft auxiliary belt pulley 
and tighten tho retaining bolts to the specified

4.31b Timing belt correctly fitted

torque, using the method employed during 
romoval. Note that the offset of the pulloy 
mounting holes allows only one fitting 
position.
42 Working from Section 6. rofit and tension 
the auxiliary drivebelt.
43 Raise the engine back into a position 
where the engine right-hand mounting can be 
refitted.
44 Refit the engine right-hand mounting and 
tho engine/transmission rear mounting using 
new bolts, and tighten the bolts to the 
specified torque. Lower the hoist or the jack 
on completion.
45 Refit the noise insulation tray under the 
engine, and reconnect tho Inlet air hose to the 
inlet manifold cover and the connection on the 
inner wing.
46 Restore the fuelling system by 
reconnecting the fuel cut-off solenoid wiring 
(see Chapter 4C).
47 Restore the battery connection.
48 On completion, refer to Chapter 4C and 
check the fuel injection pump timing.

Timing belt tensioner 
and sprockets -
removal and refitting i

1 Before starting work, immobilise the engine 
and vehicle as follows:
a) Disconnect the battory negative lead, and 

position the lead away from the terminal. 
Note: If the vehicto has a security-coded 
radio, check that you have a copy of the 
code number before disconnecting the

4.31c Alignment marks on pulley and hub • 
engines with semi-automatic tensioner

battery. Refer to your VW dealer if in 
doubt.

b) Disconnect the fuel cut-off solenoid (see 
Chapter 4C).

c) Prevent any vehicle movement by 
applying the handbrake and chocking the 
rear wheels. Ensure that the transmission 
is in neutral.

Timing belt tensioner
Removal
2 With reference to the relevant paragraphs 
of Sections 2 and 4, set the engine to TDC on 
No 1 cylinder, then remove the upper anc 
lower sections of the timing belt outer cover.
3 Slacken the retaining nut at the hub of the 
tensioner roller and allow the assembly to 
rotate anti-clockwise, relieving the tension on 
the timing belt. Remove the nut and slide the 
tensioner off its mounting stud (see 
illustrations)
Inspection
4 Wipe tho 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 and testing
5 Slide the tensioner pulley over the mounting 
stud, and refit the tensioner retaining nut - do 
not fully tighten the nut at this stage.
6 With reference to Section 4, refit and 
tension the timing belt.
7 The operation of the tensioner can be 
tested as follows. Apply finger pressure to the 
timing belt at a point mid-way between the 
camshaft and crankshaft sprockets. The 
tensioner pulley alignment marks should 
move apart as pressure is applied, and then 
move back and line up again as the pressure 
is removed (refer to illustration 4.31c). Any 
reluctance to return to the correct position 
indicates that the tensioner should be 
renewed - correct tension is critical to the 
operation of the belt, and the importance o' 
the belt tensioner cannot be overstressed.
8 Referring to Section 4, refit the timing be'- 
upper and lower covors, tho auxiliary drivebelt 
pulleys, auxiliary drivebelt, the engine

5.3a Romovo tho tensioner nut and 
recover the washer

5.3b Slide the tensioner off its mounting 
stud
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-sountlngs. and all other components 
-amoved lor access. Reconnect the battery 
-egative lead.
9 Restore the fuelling system by reconnecting 
r<e fuel cut-off solenoid wiring.

Camshaft timing belt sprocket
Removal
tO Referring to Sections 2 and 4, set the 
engine to TOC on No 1 cylinder, then romove 
ne  timing belt outer covers. Slacken the 
Pensioner centre nut and allow it to rotate anti­
clockwise, to relievo the tension on the timing 
Sell. Carefully slide the timing belt off the 
camshaft sprocket.
11 The camshaft sprocket must be hold 
stationary whilst its retaining bolt is 
slackened: if access to the correct VW special 
tool Is not possible, a simple home-made tool 
—ay be fabricated using basic materials (see 
Tool Tip).
t2  Using the home-made tool, brace the 
camshaft sprocket and slacken and remove 
ne  retaining bolt.

A  W arning: It Is p o ten tia lly
damaging to allow  tho camshaft 
to  tum  w ith  the tim ing  be lt 
rem ovod and tho engine sot a t 

TDC. as piston-to-valve contact may occur. 
Take care th a t tho cam shaft sprocket is 
not tu rned as it  is romovod. As a 
precaution against damage, VW 
recommend that tho crankshaft bo turned 
back a few  dogroos, away from  TDC, while 
tho cam shaft sprockot is rem oved/refitted. 
Tho crankshaft may then be turned bock to 
TDC when the tim ing belt is to bo ro fitted.
13 Slide the camshaft sprocket from the end 
i f  the camshaft (see illustration). Where 
applicable, recover the Woodruff key from the 
io t  in the camshaft.
14 With the sprocket removod. examine the 
camshaft oil seal for signs of leaking. If 
necessary, refer to Section 8 and renew it.
15 Wipe the sprocket and camshaft mating 
surfaces clean.

Refitting
16 Where applicable, fit the Woodruff key 
into the keyway, with the plain surface facing 
upwards. Fit the sprocket to the camshaft, 
engaging the slot in the sprocket with the

To make a cam shaft sprockot holding 
tool, obta in tw o lengths o f s too l s trip  
about 6mm th ick  by 30 mm w ide o r 
sim ilar, one 600 mm long, tho other 200 
mm long (a ll dimonsions approximate). 
B o lt tho tw o strips together to form  a 
forkod end, leaving tho bo lt slack so 
that the short or strip  can p ivot frooty. A t 
the end o f each prong o f tho fork, 
secure a bo lt w ith a nu t and a locknut, 
to act as the fulcrum s; these w ill engage 
w ith  tho cu t-ou ts In tho sprocket, and 
should protrude by about 30mm

Woodruff key. Where a key is not used. 
ensure the lug in the sprockot hub engages 
with recess in the end of the camshaft.
17 Working from Sections 2 and 4. check 
that the engine is still sot to TOC on No 1 
cylinder, then refit and tension the timing belt.
18 Referring to Section 4. refit the timing belt 
upper and lower covers, tho auxiliary drivebelt 
pulleys, auxiliary drivebelt, tho ongine 
mountings, and all other components 
removod for access. Reconnect the battery 
negative load.
19 Restore the fuelling system by 
reconnecting the fuel cut-off solenoid wiring.

Crankshaft timing belt sprocket
Removal
20 Referring to Sections 2 and 4. sot the 
engine to TOC on No 1 cylinder, then removo 
the timing bolt outer covers. Slacken the 
tensioner centre hut and allow it to rotate anti­
clockwise. to relieve the tension on the timing 
belt. Carefully slide the timing belt off the 
camshaft sprocket.

5.13 Removing the camshaft sprocket

21 The crankshaft sprocket must be held 
stationary whilst its retaining bolt is slackened. 
If access to the correct VW flywheel locking 
tool is not availablo. lock tho crankshaft In 
position by removing the starter motor, as 
described in Chapter 5A, to exposo tho 
flywheel ring gear. Get an assistant to insert a 
stout lever between the ring gear teeth and the 
transmission bellhousing whilst the sprockot 
retaining bolt is slackened. (Refer also to 
Section 12. paragraph 2 of Chapter 2A).
22 Withdraw the bolt and Wt off the sprocket.
23 With the sprocket removed, examine the 
crankshaft oil seal for signs of leaking. II 
necessary, refer fo Section 10 and renew it.
24 Wipe the sprockot and crankshaft mating 
surfaces dean.
R efitting
25 Offer up the sprocket to the crankshaft, 
engaging the lug on the inside of the sprockot 
with the recess in the end ot the crankshaft.
Oil the threads of a new retaining bolt, then 
insert and tighten it to the specified torque 
(see illustrations). Note: If preferred, final 
tightening o f tho sprockot bolt may bo delayed 
until after the tim ing bolt has boon refitted - 
this w ill prevent possible engine damage if  the 
sprocket should tum as tho bolt is tightened.
26 Working from Sections 2 and 4. check 
that the engine Is still set to TDC on No 1 
cylinder, then refit and tension the timing belt.
27 Referring to Section 4, refit tho timing bolt 
upper and lower covers, the auxiliary drivebelt 
pulleys, auxiliary drivebelt. the engine 
mountings, and all other components 
removed for access. Reconnect the battery 
negative lead.

5.25a Insert the crankshaft sprocket 
b o l t . . .

5.25b . . .  tighten it to the Stage 1 
to rque . . .

5.25c . . .  then through the Stage 2 angle
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Jump starting w ill get you out 
o f trouble, but you must correct 
whatever made the battery go 
fla t in tho firs t place. There are 
three possibilities:

t
The battery has boon drained by 
repeated attem pts to  start, o r by 
leaving the lights on.

2 The charging system is no t working 
property (alternator drivebelt slack 

o r broken, alternator w iring fau lt o r 
a lternator itse lf faulty).

The battery itse lf is a t fault 
(electrolyte low, o r battery worn out).

HAYNES Jump starting
When jump-starting a car using a 
booster battery, observe the following 
precautions:

✓ Before connecting the booster 
battery, make sure that the ignition is 
switched off.

✓ Ensure that all electrical equipment 
(lights, heater, wipers, etc) is 
switched off.

✓ Take note of any special precautions 
printed on the battery case.

✓ Make sure that the booster battery is 
the same voltage as the discharged 
one in the vehicle.

✓ If the battery is being jump-started 
from the battery in another vehicle, 
the two vehicles MUST NOT TOUCH 
each other.

✓ Make sure that the transmission is in 
neutral (or PARK, in the case of 
automatic transmission).

Connect or.o *»nd of the red jump lead to 
the positive (+) terminal of the flat 
battery

Make sure that the jump loads will not 
come into contact with tho fan. drive- 
betts or other moving parts of the 
engine.

Start the engine using the booster 
battery and run it at idle speed. Switch 
on the lights, rear window demister and 
heater blower motor, then disconnect 
the jump leads in the reverse order of 
connection. Turn off the lights etc.

s _____
Connect one end of the black jump lead 
to the negative (-) terminal of the booster 
battery

Connect the other end of the black jump 
lead to a bolt or bracket on the engine 
block, woll away from the battery, on the 
vehicle to be started.

Connect the other end of the red lead to 
the positive (♦) terminal of the booster 
battery.
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5.31 Brace the intermediate shaft 
sprockot, thon remove the rotaining bolt

28 Restore the fuelling system by 
reconnecting the fuel cut-off solenoid wiring.

Intermediate shaft sprocket
Rem oval
29 With reference to Sections 2 and 4. 
remove the timing belt covers and set the 
engine to TDC on No 1 cyfindor. Slacken the 
tensioner centre nut and rotate It anti­
clockwise to relieve the tension on the timing 
belt. Carefully slide the timing belt off the 
camshaft sprocket.
30 The intermediate shaft sprocket must be 
held stationary whilst its retaining bolt is 
slackened; if access to the correct VW special 
tool is not possible, a simple home-made tool 
may be fabricated using basic materials as 
described in the camshaft sprocket removal 
sub-Section.
31 Using a socket and extension bar. brace 
the intermediate shaft sprocket (see 
illustration). Slacken and remove the retaming 
boll, and slide the sprockot from tho end of the 
intermediate shaft. Whero applicable, recover 
the Woodruff key from the keyway.
32 With the sprocket removed, examine the 
intermediate shaft oil seal for signs of leaking. 
If necessary, refer to Section 9 and renew it.

6.8 Rotate the auxiliary drivoboK tonsloncr 
pulley anti-clockwlse to relieve the tension 

on the belt

33 Wipe the sprocket and shaft mating 
surfaces clean.
R efitting
34 Where applicable, fit the Woodruff key 
into the koyway, with tho plain surfaco facing 
upwards. Offer up the sprocket to the 
intermediate shaft, engaging the slot in the 
sprocket with the Woodruff key.
35 Tighten the sprocket retaining bolt to the 
specified torque: hold the sprocket using the 
method employed during removal.
36 With reference to Section 2, check that 
the engine is still set to TDC on No 1 cylinder. 
Working from Section 4. refit and tension the 
timing belt.
37 Referring to Section 4. refit the timing belt 
upper and lower covers, tho auxiliary drivebelt 
pulleys, auxiliary drivebelt. the engine 
mountings, and all other components 
removed for access. Reconnect the battery 
negative lead.
38 Restoro tho fuelling system by 
reconnecting the fuel cut-off solenoid wiring.

Fuel injection pump sprocket
39 Refer to Chapter 4C.

1 Crankshaft pulley
2 Auxiliary drivebelt
3 Tensioner pulley
4 Alternator pulley

5 Power steering 
pump pulley

6 Coolant pump 
pulley

6 Auxiliary drivebelt -
removal, refitting 
and tensioning

General information
1 Depending on the vehicle specification, tho 
auxiliary drivebelt. which is driven from a 
pulley mounted on the crankshaft, will provide 
drive for the alternator, power steering pump, 
coolant pump and (on vehicles with air 
conditioning), the refrigerant compressor.
2 The ribbed auxiliary belt is usually fitted 
with an automatic tensioning device. 
Otherwise, the belt is tensioned by the 
alternator mountings, which have an in-built 
tensioning spring.
3 On refitting, the auxiliary belt must be 
tensioned correctly, to ensure correct 
operation under all conditions, and for 
prolonged service life.

Removal
4 Park the vehicle on a level surface, apply 
tho handbrake and chock the roar wheels. 
Loosen the right-hand front wheel bolts.
5 Raise tho front of the car. rest it securely on 
axle stands and removo the right-hand front 
roadwheel.
6 Where applicable, remove the fasteners, 
and lower the wheel arch liner and/or noise 
insulation tray for access to the drivebelt. 
Some models may have a cover fitted over 
the drivebelt - if so, release the fasteners and 
remove it. To improve access still further, refer 
to Chapter 4C and remove the air cleaner 
housing.
7 Examine the nbbed belt for manufacturer’s 
markings, indicating the direction of rotation.

If none are present, make some using typist's 
correction fluid or a dab of paint - do not cut 
or score the belt in any way.
M ode ls w ith  au tom a tic  tens ioner
8 Fit an open-ended 15 mm spanner (or an 
adjustable spanner) to the tensioner lever, and 
rotate tho tensioner pulley anti-clockwise, 
against its spring tension (see illustration) 
M ode ls w ith o u t au tom a tic  tens ione r
9 Slacken tho alternator upper and lower 
mounting bolts by between one and two 
turns.
10 Push the alternator down to its stop 
against the spring tension, so that it rotates 
around its uppermost mounting.
A ll m odels
11 Pull the belt off the alternator pulley, then 
release it from the remaining pulleys.

Refitting and tensioning
C aution: Observe the m anufacturer's 
direction o f rotation markings on tho belt, 
when re fitting.
12 Pass the ribbed belt underneath the 
crankshaft pulley, ensuring that the ribs seat 
in the channels on the surface of the pulley.
M ode ls  w ith  au tom atic  tens ione r
13 Fit an open-ended 15 mm spanner (or an 
adjustable spanner) to the tensioner lever, and 
rotate the tensioner pulley anti-clockwise, 
against its spring tension.
14 Pass the flat side of the belt underneath 
tho tensioner roller, thon fit it over the pulleys. 
Ensure that the belt nbs engage correctly with 
the pulley grooves.
15 Release the spanner and allow tho 
tensioner roller to bear against the flat side of 
the belt.
M ode ls w ith o u t au tom a tic  tens ione r
16 Repeatedly push the alternator down to 
its stop against the spring tension, so that it 
rotates around its uppermost mounting, and 
check that it moves back freely when 
released. If necessary, slacken the alternator 
mounting bolts by a further half a turn.
17 Keep tho alternator pushed down against 
its stop, pass the belt over the alternator 
pulley, then release the alternator and allow it 
to tension the belt.
18 Start the engine and allow it to idle for 
about 10 seconds, leaving the alternator 
mounting bolts slackened.
19 Switch the engine off, then tighten first tho 
lower, then the upper alternator mounting 
bolts to the specified torque.
A ll m ode ls
20 Refit the drivebelt cover, wheel arch liner, 
noise insulation tray, and air cleaner housing, 
as applicable.
21 Refit the right-hand front roadwheel and 
lower tho car to the ground. Tighten the 
roadwheel bolts to the specified torque. See 
Chapter 18.
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7 Camshaft cover -
removal and refitting

Removal
1 Disconnect the crankcase breather pipe 
-om the camshaft cover. If the sealing 
;<-ommet is damaged, obtain a new one for 
-^assembly.
2 Prise off the cover caps, then slacken and
• throve the three camshaft cover retaining 
*._:s - recover the washers and seals, noting 
r e r  fitted positions. If any of the washers are 
damaged, new ones should be obtainod for 
•^assembly.
:  Uft tho cover away from the cylinder head:
• it slicks, do not attempt to lever it off - 
'■stead free it by working around the cover 
ard tapping it lightly with a soft-faced mallet.
4 Recover the camshaft cover gasket, 
aspect the gasket carefully, and renew it If 
carriage or deterioration is evident.
5 Clean tho mating surfaces of the cylinder 
■'ead and camshaft cover thoroughly, 
-emoving all traces of oil and old gasket - take 
care to avoid damaging the surfaces as you 
do this.

Refitting
€ Refit the camshaft cover by following the 
-emoval procedure in reverse, noting the 
ioflowing points:
aj Ensure that the gasket is correctly seated 

on the cylinder head - the projections on 
the gasket should locate Into the holes 
provided in the cylinder head mating 
surface.

t» Ensure that the sealing cones are s till in 
place on the three camshaft cover studs.

c) Take care to avoid displacing the gasket 
as the camshaft cover is lowered into 
position.

d) Fit the v/ashers and seals in the order 
noted on removal, then Tit and tighten the 
camshaft cover retaining nuts to the 
specified torque. Fit tho cover caps over 
the nuts.

e) Refit the crankcase breather pipe to the 
camshaft cover, using a new sealing 
grommet if  necossary.

8.4 Romovo the camshaft boaring cap and 
slide off tho oil seal

4 Working from the relevant Section of 
Chapter 2C, carry out the following:
a) Unbolt the camshaft No 1 bearing cap, 

and slide o ff the old camshaft o il seal (see 
illustration).

b) Lubricate the surface o f a now camshaft
oil seal with clean engino oil. and fit it over 
the end of the camshaft.

c) Apply a suitable sealant to the mating 
surface o f tho boaring cap. then refit it 
and tighten its mounting nuts 
progressively to the specified torque.

5 With reference to Sections 2.4 and 5 of this 
Chapter, refit the timing belt inner covef. belt 
tensioner and timing sprockets, then refit and 
tension the timing bolt. On completion, refit 
the timing belt outer covers and all other 
components removed for access.
6 With reference to Section 6. refit and 
tension the auxiliary drivebelt.

Intermediate shaft oil seal -
renewal

1 Refer to Section 6 and remove the auxiliary 
drivebelt.
2 With reference to Sections 2, 4 and 5 of this 
Chapter, remove the auxiliary belt pulleys and 
timing bolt upper cover. Set the engine to 
TDC on No 1 cylinder and remove the timing 
belt, timing belt tensioner and the 
intermediate shaft sprocket.
3 With refcrenco to Chapter 2C, remove the 
intermediate shaft flange, and renew the shaft 
and flange oil seals.

8 Camshaft oil seal
renewal %

1 Refer to Section 6 and remove the auxiliary 
dnvebelt.
2 With reference to Sections 2.4  and 5 of this 
Chapter, remove the auxiliary belt pulleys and 
timing belt upper cover. Set the ongino to 
TDC on No 1 cylinder and remove the timing 
celt, timing belt tensioner. and the camshaft 
and fuel Injection pump sprockets.
3 After removing the retaining bolts, lift the 
*. ming belt Inner cover away from the engine.

10.4 Removing the crankshaft front oil 
seal using self-tapping screws

4 With reference to Sections 2.4 and 5 of this 
Chaptor. refit the timing belt tensioner and 
intermediate shaft sprocket, then refit and 
tension the timing belt. On completion, refit 
the timing belt outer covers and all other 
components removed for access.
5 With reference to Section 6. refit and 
tension the auxiliary drivebelt.

10 Crankshaft oil seals -
renewal ^

S

Crankshaft front oil seal
1 Refer to Chapter 1B and drain the engine ofl.
2 Refer to Section 6 and remove the auxiliary 
drivebelt.
3 With reference to Sections 2 .4  and 5 of this 
Chapter, remove the auxiliary belt pulleys, 
timing belt outer covers, timing belt and 
crankshaft sprocket.
4 Drill two small holes into the existing oil 
seal, diagonally opposite each other. Take 
great care to avoid drilling through into the 
seal housing or crankshaft sealing surface. 
Thread two self-tapping screws into the holes, 
and using two pairs of pliers, pull on the 
heads of the screws to extract the oil seal 
(see illustration).
5 Clean out the seal housing and sealing 
surface of the crankshaft by wiping it with a 
lint-free cloth - avoid using sofvonfs that may 
enter the crankcase and affect component 
lubrication. Remove any swarl or burrs that 
could cause tho seal to leak.
6 Smear the lip of tho new oil seal with clean 
engine oil. and position it over the housing.
7 Using a hammer and a socket of suitable 
diameter, drive the seal squarely into its 
housing. Note: Select a socket that bears only 
on the hard outer surface o f the seal, not the 
inner lip, which can easily be damaged.
8 With reference to Sections 2. 4 and 5 of this 
Chapter, refit the crankshaft sprocket, then 
refit and tension the timing belt. On 
completion, refit tho timing belt outer covers, 
auxiliary drivebelt pulleys, and all other 
components removed for access.
9 The remainder of the refitting procedure is a 
reversal of removal, as follows:
a) With reference to Section 6, refit and 

tension the auxiliary drivebelt.
b) Refer to Chapter IB  and refill the engine 

with tho correct grade and quantity o f oil.

Crankshaft front oil seal housing
- gasket renewal
10 Proceed as descnbed in paragraphs 1 to 3 
above, then refer to Section 15 and remove 
the sump.
11 Progressively slacken and then remove 
the oil seal housing retaining bolts.
12 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal along 
the shaft.
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10.14 Prise the old oil seal from the 
housing

13 Recover the old gasket from tho seal 
housing on the cylinder block. K it has 
disintegrated, scrape the remains off with a 
trimming knife blade. Take care to avoid 
damaging the mating surfaces.
14 If necessary, prise the old oil seal from the 
housing using a stout screwdriver (see 
illustration)
15 Wipe the oil seal housing clean, and 
check it visually for signs of distortion or 
cracking. Lay the housing on a work surface, 
with the mating surface face down. If 
removed, press in a now oil seal, using a 
block of wood as a press to ensure that the 
seal enters the housing squarely.
16 Smear the crankcase mating surface with 
suitable multi-purpose soalant. and lay the 
new gasket m position (see illustration).
17 Pad the end of the crankshaft with a layer 
of PVC tape: this will protect the oil seal as it 
is being fitted.

10.31 Locate the new crankshaft rear oil 
seal housing gaskot in position

10.16 Locate the new crankshaft front oil 
seal housing gasket in position

18 Lubricate the mner lip of the crankshaft oil 
seal with clean engine oil. then offer up the 
seal and its housing to the end of the 
crankshaft (see illustration). Ease tho seal 
along the shaft using a twisting motion, until 
the housing is flush with the crankcase.
19 Insert the bolts and tighten them to tho 
specified torque.
C aution: The housing is  lig h t a lloy, and 
may bo d is to rted  i f  the bo lts  are not 
tightonod progressively.
20 Refer to Soction 15 and refit the sump.
21 With referenco to Sections 2. 4 and 5 of 
this Chapter, refit tho crankshaft timing belt 
sprocket, then refit and tension the timing 
belt. On completion, refit the timing belt outer 
covers, auxiliary drivebelt pulleys, and all 
other components removed for access.
22 The remainder of the refitting procedure is 
a reversal of removal, as follows:
a) With reference to Section 6, refit and 

tension the auxiliary drivebelt.
b) Refer to Chapter IB  and refill tho engine 

with the correct grade and quantity o t oil.

Crankshaft rear oil seal 
(flywheel end)
23 Proceed as described in paragraphs 1 to
3 above, then refer to Section 15 and removo 
the sump.
24 Refer to Chaptor 7A and remove the 
transmission from the engine.
25 Refer to Section 13 of this Chapter and 
remove the flywheel; refer to Chapter 6 and 
remove the clutch friction plate and pressure 
plate.

10.18 Offer up the seal and its housing to 
the end of the crankshaft

26 Where applicable, remove the retaining 
bolts and lift the intermediate plate away from 
the cylinder block.
27 Progressively slackon and then remove 
the oil seal housing retaining bolts.
28 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal along 
the shaft.
29 Recover the old gasket from the seal 
housing cylinder block. If it has disintegrated, 
scrape the remains off with a trimming knife 
blade. Take care to avoid damaging the 
mating surfaces.
30 The rear oil seal is not available separately 
from the housing, and the seal and housing 
must therefore be renewed complete.
31 Smear the crankcase mating surface with 
suitable multi-purpose sealant, and lay the 
now gasket in position (see illustration).
32 A protective plastic sleeve is usually 
supplied with genuine VW crankshaft oil seal 
housings; when fitted over the end of the 
crankshaft, the sleeve prevents damage to the 
inner lip of the oil seal as It is being fitted (see 
illustration). Use PVC tape to pad the end of 
the crankshaft if a sleeve is not provided.
33 Lubricate tho inner lip of the crankshaft oil 
seal with clean engine oil, then offer up the 
seal housing to the end of the crankshaft (see 
illustration). Ease the seal along the shaft 
using a twisting motion, until the housing is 
flush with the crankcase.
34 Insert the retaining bolts and tighten them 
progressively to the specified torque (see 
illustration).

10.32 A protective plastic cap is supplied 10.33 Fitting the crankshaft rear oil seal 10.34 Tightening the crankshaft rear oil 
with genuine VW crankshaft oil seal housings housing seal housing retaining bolts

http://rutracker.org
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11.6 Disconnecting the inlet air trunking 
from the inlet manifold cover

C aution: Tho housing is lig h t a lloy, and 
may bo d is to rte d  I t  tho bo lts  aro no t 
vghtened progressively.
35 Refer to Section 15 and refit the sump.
36 Refer to Chapter 6 and refit the flywheel, 
pressure plate and clutch friction plate.
37 With reference to Chapter 7A. refit the 
transmission to the engine.
38 On completion, refer to Chapter 1B and 
re-ill the engine with tho correct grade and 
Quantity of oil.

11 Cylinder head, inlet and ^
exhaust manifolds - removal. 
separation and refitting ^

Removal
1 Select a level surface to park the vehicle 
jpon. Give yourself enough space to move 
around it easily.
2 Disconnect the battery negative lead, and 
position It away from the terminal. Note: If the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting the battery cable.
3 With reference to Chapter 18. drain the 
cooling system.
4 The lock carrier Is a panel assembly 
comprising the radiator and grille, cooling fan, 
deadlight units, front valance and bonnet lock 
mechanism. Although its removal is not 
essential, its does give greatly-improved 
access to the engine. Its removal is described 
at the beginning of tho engine removal 
procedure - refer to Chapter 2C for details.

11.7 Disconnect the heater coolant hoses 
from tho ports on the cylinder head

5 Refer to Section 6 and remove the auxiliary 
drivebelt.
6 Compress the legs of the spring clip, and 
release the inlet air trunking from the inlet 
manifold cover (see illustration).
7 Rofer to Chapter 3 and perform the 
following:
a) Slacken the clips and disconnect the 

radiator hoses from the ports on the 
cylinder head.

b) Slacken the clips and disconnect the 
expansion tank hose, and the heater inlet 
and outlet coolant hoses, from the ports 
on the cylinder head (see illustration).

8 Refer to Chapter 4C and carry out the 
following:
a) Disconnect and remove the injector fuel 

supply pipes from tho injectors and the 
injection pump head (see illustration).

b) Disconnect the injector return hose from 
the injection pump fuei return port.

c) Unplug all fuel system electrical cabling at 
the relevant connectors, labelling each 
cable to aid refitting later.

9 With reference to Sections 2. 4 and 7. carry 
out the following:
a) Remove the camshaft cover.
b) Remove the timing belt outer covers, and 

disengage the timing belt from the 
camshaft sprockot.

c) Remove the timing belt tensioner, 
camshaft sprocket and fuel injection 
pump sprocket.

10 Once the timing belt has been 
disengaged, the engine can be raised back 
into its original position, and the engine right-

11.8 Qenerol view of the fuel injector pipes 
(A) and the return hose connection (B)

hand mounting refitted while the cylinder head 
is removed.
11 To avoid any possibility of piston-to-valve 
contact during cylinder head removal, it is 
recommended that the crankshaft be turned 
back a few degreos away from the TDC 
position, to take the pistons down the bores.
12 Slacken and withdraw the retaining 
screws, and lift off the timing belt inner cover.
13 With reference to Chapter 3. Section 6, 
disconnect the wiring plug from the coolant 
temperature sensor (see illustration).
14 Refer to Chapter 4D and 5C. and cany out 
the following:
a) Working from underneath the car. remove 

the bolts and separate the exhaust 
dov/npipe from the exhaust manifold 
flange. Alternatively, removing the inlet 
manifold cover and pipes as described in 
paragraphs 20 and 21 w ill provide better 
access from above.

b) Remove the EGR valve and its connecting 
pipework from the inlet and exhaust 
manifolds.

c) Unbolt the supply cable from the glow 
plug in cylinder No 4 (see illustration).

15 Disconnect the engine harness connector 
multi-plug, then remove the retaining bolt 
and dotach the engine harness connector 
bracket from the cylinder head (see 
illustration).
16 Progressively slacken the cylinder head 
bolts, by half a turn at a time, until all botts can 
be unscrewed by hand (see illustration). 
Discard the bolts - new ones must be fitted on 
reassembly.

11.14 Unbolt the electrical supply cablo 
from No 4 cylinder glow plug

11.15 Removing the ongino harness 
connector brackot from the cylinder head

11.13 Disconnect the wiring plug from the 
coolant temperature sensor
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11.16 Cylinder head bolt LOOSENING 
sequonco

17 Chock that nothing remains connected to 
the cylinder head, then lift the head away from 
the cylinder block: seek assistance if possible, 
as it is a heavy assombly. especially if it is 
being removed complete with the manifolds.
18 Remove the gasket from the top of the 
block, noting the locating dowels (where 
fitted). If the dowels aro a loose fit. remove 
them and store them with the head for safe­
keeping . Do not discard the gaskot yet - it will 
be needed for identification purposes.
19 If the cylinder head is to be dismantled for 
overhaul, refer to Chapter 2C.

Manifold separation
20 With the cylinder head on a work surface, 
slacken and withdraw the five inlet manifold 
cover bolts. Lift the cover away, and recover 
the gasket.
21 Loosen and remove the inlet 
manifold/inlet pipe retaining bolts, and 
removo the four pipes and manifold from the 
cylinder head. Recover the manifold-to- 
cylinder head gasket.
22 Unbolt the heat shield (where fitted), then 
progressively slacken and removo the exhaust 
manifold retaining nuts. Lift the manifold away 
from tho cylinder hoad. and recover the 
gasket.
23 Ensure that the inlet and exhaust manifold 
mating surfaces are completely clean. Refit 
the exhaust manifold, using a new gasket. 
Tighten the exhaust manifold retaining nuts to 
the specified torque.
24 Where applicable, refit the heat shield to 
the studs on the exhaust manifold, then fit and 
tighten the retaining nuts.
25 Fit a new inlet manifold gasket to the 
cylinder head, then lift the inlet manifold into 
position. Fitting each inlet pipe in turn, insert 
the retaining bolts and tighten them to the 
specified toque.

Preparation for refitting
26 The mating faces of the cylinder head and 
cylinder block/crankcaso must be perfectly 
clean before refitting the head. Use a hard 
plastic or wood scrapor to remove all traces of 
gasket and carbon; also clean tho piston 
crowns. Take particular care during the 
cleaning operations, as aluminium alloy is 
easily damaged. Also, make sure that the

TOOL

Whore no locating dowols aro fitted , it  
may prove d iffic u lt to accurately align 
the head on the block when re fitting . To 
overcome this, two o f tho o ld  cylinder 
hoad bo lts can be m odified  to  act as 
locating dowels. Cut tho heads o ff fwo 
o f tho bolts, and then cu t a s lo t In tho 
top o f tho bo lt, so th a t a fla t-b laded  
scrow drivor may bo usod to  unscrew  
the bolts from  tho block once the hoad 
is p laced over thom . Screw tho two 
dowols in to  place e ith e r ond o f the 
head, then low er the hoad in to  position 
over them. F it two o r more o f tho new 
head bo lts  to  locate the head, then 
unscrew  the dowols using a 
screwdriver

If a tap is not available, make a home­
made substitu te  by cu ttin g  a s lo t (A) 
down tho throads o f one o f the o ld  
cylinder head bolts. A fte r use, the bolt 
hoad can bo cut off, ond tho shank can 
then be usod as an alignm ent dowel to 
assist cy linde r head re fittin g . C ut a 
scrow drivor s lo t (B) in  tho top o f tho 
bolt, to allow  It to be unscrewed

removed and the crankshaft set to TDC. For 
this reason, the crankshaft must be set to a 
position other than TDC on No 1 cylinder, 
before the cylindor head is refitted. Sot the 
crankshaft to TDC on No 1 cylinder, using the 
information in Soction 2, then turn tho 
crankshaft back by a few degrees, away from 
the TDC position. If preferred, for maximum 
safety, the pistons can be positioned halfway 
down their boros, with No 1 piston on its 
upstroke - ie 90' beforo TDC.

Refitting
30 Examine the old cylinder head gasket for 
manufacturer’s identification markings. These 
will either bo in the form of punched holes or a 
part number, on the odgo of the gasket (see 
illustration). Unless new pistons have been 
fitted, the new cylinder head gasket must be 
the samo type as the old one.
31 If new piston assemblies have been fitted 
as part of an engino overhaul, before 
purchasing the new cylinder head gasket, 
refer to Chapter 2C and measure the piston 
projection. Purchase a new gasket according 
to the results of tho measurement (see 
Chapter 2C Specifications).
32 Lay the new head gasket on the cylinder 
block, engaging it w ith the locating dowels, 
where used (see Tool Tip). Ensure that the 
manufacturer's TOP and part number 
markings are face up. Do not handle the 
gasket oxcossively before it is fitted, or it may 
become damaged.

carbon is not allowed to enter the oil and 
water passages - this is particularly important 
for the lubrication system, as carbon could 
block tho oil supply to the engine's 
components. Using adhesive tape and paper, 
soal the water, oil and bolt holes in the 
cylinder block/crankcase.
27 Check tho mating surfaces of the cylinder 
block/crankcase and the cylinder head for 
nicks, deep scratches and other damago. If 
slight, they may be romoved carefully with 
abrasive paper, but note that head machining 
will not be possible - refer to Chapter 2C. If 
warpage of the cylinder head gaskot surface 
is suspected, use a stralght-odge to check it 
for distortion. Refer to Part C of this Chapter If 
necessary.
28 Clean out the cylinder head bolt drillings 
using a suitable tap. If a tap is not available, 
make a home-made substitute (sc© Tool Tip)

29 On all the engines covered in this 
Chapter, it is possible for the piston crowns to 
strike and damage the valve heads, if the 
camshaft is rotated with the timing bolt

11.30 Cylinder head gasket Identification 
markings

1 Pan number
2 Production code (disregard)
3 Punched hde(s)
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33 With the help of an assistant, place the 
cylinder head and manifolds centrally on the 
cylinder block, ensuring that the locating 
dowels engage with the recesses in the 
cylinder head. Check that the head gasket is 
correctly seated before allowing the full 
weight of the cylinder head to rest upon it.
34 Apply a little oil to the threads, and to the 
.nderside of the heads, of the new cylinder 
~ead bolts (see Illustration)
35 Carefully enter each bolt into its relevant 
“Ole (do not drop them in) and screw in. by 
“and only, until finger-tight.
36 Working progressively and in the 
sequence shown, tighten the cylinder head 
Dotts to their Stage 1 torque setting, using a 
torque wrench and suitable socket (see 
fiustratlon). Repeat the exercise in the same 
sequence for the Stage 2 torque setting.
37 Once all the bolts have been tightened to 
tneir Stage 2 settings, working again in the 
;ven  sequence, angle-tighten the bolts 
"rough the specified Stage 3 angle, using a 
socket and extension bar. It is recommended 
mat an angle-measuring gauge is used during 
this stage of the tightening, to ensure 
accuracy. If a gauge is not available, use white 
paint to make alignment marks between the 
sott head and cylinder head prior to 
t ghtening; the marks can then be used to 
cneck the bolt has been rotated through the 
correct angle during tightening. Repeat for the 
Stage 4 setting.
38 Refit the timing belt inner cover, tightening 
me retaining bolts to the specified torque.
39 Refer to Section 2 and set the engine to 
TDC on No 1 cylinder.
40 Support the engine, then disconnect the 
engine mountings as described in Section 4 
and lower the engine down slightly. Referring 
to Section 5, refit the timing belt sprockets. 
Using the information in Section 4, refit and 
tension the timing belt and outer covers, and 
me crankshaft pulley.
41 The engine can now be raised back into 
position, and the engine mountings refitted as 
described in Section 4.
42 Refit and tension the auxiliary drivebelt as 
described In Section 6.
43 The remainder of refitting is a reversal of 
me removal procedure, as follows:
a) Refer to Chapter 40 and refit the exhaust 

downpipe. EGR valve and glow plug 
cabling.

b) Refer to Chapter 4C and refit the injector 
fuel supply pipes to the injectors and the 
injection pump head. Reconnect all fuel 
system electrical cabling Refit the Injector 
bleed hose to the injection pump fuel 
return port.

c) Refit the engine harness connector 
bracket to the cylinder head, and 
reconnect the multi-plug connector.

d) Refit the camshaft cover (see Section 7).
e) With reference to the information in 

Chapter 2C, refit the lock carrier 
assembly, if it was removed tor groat or 
access.

10 4 6 8

11.34 Oil the cylinder head bolt threads, 
then place each boK into its relevant hole

I) Reconnect the radiator, expansion tank 
and heater coolant hoses, referring to 
Chaptor 3 tor guidance.

g) Reconnect the coolant temperature 
sensor wiring.

h) Restore the battery connection.
44 On completion, refer to Chapter 1B and 
refill the engine cooling system with the 
correct quantity of new coolant.

1 The hydraulic tappots are self-adjusting, 
and require no attention whilst in service.
2 If the hydraulic tappets become excessively 
noisy, their operation can be checked as 
described below.
3 Run the engine until it reaches its normal 
operating temperature. Increase the ongine 
speed to around 2500 rpm (fast idle) for about
2 minutes, then switch off the engine. Refer to 
Section 7 and remove the camshaft cover.
4 Rotate the camshaft by turning tho 
crankshaft with a socket and wrench, until the 
first cam lobe over No 1 cylinder is pointing 
upwards.
5 Using a feeler blade, measure the clearance 
between the base of the cam lobe and tho top 
of the tappet. If the clearance is greater than 
0.1mm. then the tappet is defective and must 
be renewed.
6 If the clearance is less than 0.1 mm. press 
down on the top of the tappet, until it is felt to 
contact the top of the valve stem. Uso a 
wooden or plastic implement that will not 
damage the surface of the tappet (see 
illustration).
7 If the tappet travels more than 1.0 mm 
before making contact, then it is defective and 
must be renewed.
8 Hydraulic tappet removal and refitting is 
described as part of the cylinder head 
overhaul sequence - see Chapter 2C for 
details.

A  W arning: A fte r fittin g  hydraulic 
tappets, w a it a m inim um  o f 30 
m inutes (or leave overnight) 
before s ta rlin g  the engine, to 

allow  the tappots tim e to settle, otherwise 
the pistons may strike the valve heads.

11.36 Cylinder head bolt TIGHTENING 
sequence

13 Flywheel -
removal, inspection
and refitting

Removal of the flywheel is as described in 
Section 12 of Chapter 2A. Note that the 
flywheel fitted to the diesel engine may be a 
conventional type, or a two-part type: 
procedures are unaffected.

14 Engine mountings - ^
inspection and renewal ^

Inspection
1 If improved access is required, raise the 
front of the car and support it securely on axle 
stands.
2 Chock the mounting rubbers to see if they 
aro 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 froe 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 expected even from new components, 
excessive wear should be obvious. If

contacts the top of the valve stem

12 Hydraulic tappets
- operation check

%
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14.9 Engino/transmission mounting details
- for tightening torques (A, B, C. etc.), see 

Specifications
1 Engino right-hand mounting
2 Transmission left-hand mounting
3 Engine/transmission rear mounting

excessive free play is found, check first that 
the fasteners are correctly secured, then 
renew any worn components as described 
below.
Renewal
Engine right-hand mounting
5 Disconnect the battery negative lead, and 
position It away from the terminal. Note: It the 
vehicle has a security-coded radio, check that 
you have a copy o f the code number before 
disconnecting tho battery. Refer to your VW 
dealer if in doubt.
6 Support the weight of the engine from 
above using a hoist or lifting beam, or support 
it from below using a securely-located trolley 
jack and suitable block of wood underneath 
the sump. Do not jack directly under the 
sump, or the sump may be damaged.

7 With the engine supported from above or 
below, slacken and withdraw the throe upper 
bolts, and separate the engine mounting.
8 The romaining three bolts can now be 
removed, and tho lower part of the mounting 
removed from the inner wing.
9 Refitting is a reversal of removal, noting the 
following points (soe illustration):
a) Use new bolts, and apply a little oH to 

their threads before fitting.
b) Tighten aH bolts to the specified torque.
c) Noto that the tightening torque for the 

upper and lower bolts is different.
T ransm ission le ft-hand  m ounting
10 Disconnect the battery negative lead, and 
position it away from the terminal. Refer to the 
note in paragraph 5.
11 Support the weight of the 
engine/transmission from above using a hoist 
or lifting beam, or support it from below using 
a securely-located trolley jack and suitable 
block of wood underneath the bellhousing. 
Position the jack head directly underneath the 
engine/bellhciusing mating surface. Do not 
jack directly under the sump, or the sump may 
be damaged.
12 With the engine/transmission supported 
from above or below, loosen and withdraw the 
central through-bott from the mounting on the 
transmission.
13 Unbolt the mounting block from the inner 
wing, and remove it from the engine bay.
14 Unbolt the mounting bracket from tho end 
of the transmission casing.
15 Refitting is a reversal of removal, noting 
the following points (refer to illustration 14.9):
a) Use new bolts, and apply a little oil to 

their threads before fitting.
b) Tighten all bolts to the specified torque. 

E ng ine /transm ission  rear m ounting
16 Disconnect tho battery negative lead, and 
position it away from the terminal. Refer to the 
note in paragraph 5.
17 Support the weight of the 
engine/transmission from above using a hoist 
or lifting beam, or support it from below using 
a securely-located trolley jack and suitable 
block of wood underneath the bellhousing. 
Position the jack head directly underneath the 
ongine/bellhousing mating surface. Do not

jack directly under the sump, or the sump may 
bo damaged.
18 With the engine/transmission supported 
from above or below, slacken the nut and 
withdraw tho through-bolt from the mounting 
on the transmission (soe illustration).
19 Remove the three bolts from the 
subframo. and withdraw the mounting from 
under the car.
20 Refitting is a reversal of removal, noting 
the following points (refer to illustration 14.9)
a) Use new bolts, and apply a little oH to 

their threads before fitting.
b) Tighten all bolts to the specified torque.
c) When tightening the through-bolt, hold 

the bolt and tighten the nut onto it.

15 Sump -
removal, inspection <£
and refitting ^

Removal
1 Disconnect the battery negative cable, arc 
position it away from the terminal. Note: If th* 
vehicle has a security-coded radio, chock the: 
you hove a copy o f tho code number before 
disconnecting the battery. Refer to your VW 
dealer if  in doubt.
2 Refer to Chapter 1B and drain the engine
oil.
3 Park the vehicle on a level surface. app!> 
the handbrake and chock the rear wheels.
4 Raise the front of the vehicle, rest R 
securely on axle stands or wheel ramps; refer 
to Jacking and vehicle support.
5 To improve access to the sump, refer to 
Chapter 8 and disconnect the right-hand 
driveshaft from the transmission output 
flange.
6 Working around the outside of the sump, 
progressively slacken and withdraw the sump 
retaining bolts.
7 Break the joint by striking the sump with the 
palm of your hand, then lower the sump and 
withdraw it from underneath the vehicle 
Recover and discard the sump gasket. Where 
a baffle plate is fitted, note that it can only be 
removed once the oil pump has bee"1 
unbolted (see Section 16).
8 While the sump is removed, tako the 
opportunity to check the oil pump pick­
up/strainer for signs of clogging or 
disintegration. If necessary, remove the pump 
as described in Section 16, and clean O' 
renew tho strainer.

Refitting
9 Clean all traces of sealant from the matin; 
surfaces of the cylindor block/crankcase and 
sump, then use a piece of clean rag to wipe 
out the sump.
10 Ensure that the sump and cylinde- 
block/crankcase mating surfaces are clear 
and dry, then apply a coating of suitable 
sealant to the sump and crankcaso matin; 
surfaces.

14.18 Engino/transmission rear mounting 
through-bolt (A) and mounting-to- 

subframe bolts (B)
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*1 Lay a new sump gasket in position on the 
».mp mating surface, then offer up the sump 
i-d  refit the retaining bolts. Tighten the nuts 
i 'd  bolts evenly and progressively to the 
soecified torque.
*2 Where applicable, refit the driveshaft as 
described in Chapter 8. then refit the noise 
rsuiation tray under the engine.
‘ 3 Refer to Chapter 1B and refill the engine 
*ith the specified grade and quantity of oil.
•4 Restore the battery connection.

16 Oil pump and pickup - %
removal and refitting ^

General information
1 The oil pump and pickup are both mounted 
n the sump. Drive is taken from the 
-termediate shaft, which rotates at half 
arankshaft speed.

Removal
2 Refer to Section 15 and remove the sump 
*'om the crankcase.
3 Slacken and remove the bolts securing the 
:  I pump to the base of the crankcase (see 
•ustration).
4 Lower the oil pump and pickup away from 
T>e crankcase. Where applicable, recover the 
raffle plate.

Inspection
5 Remove the screws from the mating flange.

and lift off the pickup tube. Recover the O- 
ring seal. Slacken and withdraw the screws, 
then remove the oil pump cover.
6 Clean the pump thoroughly, and inspect the 
gear teeth for signs of damage or wear.
7 Check the pump backlash by inserting a 
feeler blade between the meshed gear teeth; 
rotate the gears against each other slightly, to 
give the maximum clearance (see 
illustration). Compare the measurement with 
the limit quoted in Specifications.
8 Check the pump axial clearance as follows. 
Lay an engineer's straight edge across the oil 
pump casing, then using a feeler blade, 
measure the clearance between the straight 
edge and the pump gears (see illustration). 
Compare the measurement with the limit 
quoted in Specifications.
9 If either measurement is outside of the 
specified limit, this indicates that the pump is 
worn and must be renewed.

Refitting
10 Refit the oil pump cover, then fit and 
tighten the screws to the specified torque.
11 Reassemble the oil pickup to the oil 
pump, using a new O-ring seal. Tighten the 
retaining screws to the specified torque.
12 Where applicable, fit the crankcase baffle 
plate In place.
13 Offer up the oil pump to the crankcase, 
then fit the mounting bolts and tighten them to 
the specified torque.
14 Refer to Section 15 and refit the sump.

1 Oil pump gears 3 O-ring seal
2 Oil pump cover 4 Pickup tube

16.7 Checking the oil pump backlash 16.8 Checking the oil pump axial 
clearance



Chapter 2 Part C:
Engine removal and overhaul procedures
Contents
Crankshaft - refitting and running clearance check ..........................11
>ankshaft - removal and inspection...................................................  6
Cylinder block/crankcase casting - cleaning and inspection ........... 8
Cyfmder head - dismantling, cleaning, inspection and assembly . . .  4
E-gine - initial start-up after overhaul and reassembly..................... 14
E'-gine and transmission - removal, separation and refitting ........... 2
Engine and transmission removal - preparation and precautions . . .  1 
E'gme overhaul - preliminary inform ation........................................... 3

Degrees of difficulty

Specifications
Engine codes
See Chapter 2A or B

Cylinder head
2> nder head gasket surface, maximum distortion:

Petrol eng ines......................................................................
Diesel engines......................................................................

V  nimum cylinder head height:
Petrol engines......................................................................
Diesel engines......................................................................

Maximum swirl chamber projection (engine code AEF only)

Cylinder head gasket
<5eotification markings (punched holes). diesel engines only*: 

All diesel engines except engine code AEF:
Piston projection:

0.91 to 1.00 mm .............................................................................  1 hole
1.01 to 1.10 mm .............................................................................  2 holes
1.11 to 1.20 mm .............................................................................  3 holes

Engine code AEF:
Piston projection:

0.66 to 0.86 mm .............................................................................  1 hole
0.87 to 0.90 mm .............................................................................  2 holes
0.91 to 1.02 mm .............................................................................  3 holes

Sote: See text in Chapter 2B and in Sections 4 and 13 o f this Chapter for details

Valves - petro l engines
Valve stem diameter:

Inlet:
Engine codes AER and ALL ..............................................................  6.967 mm
All other engines.................................................................................  6.963 mm

Exhaust:
Engine codes AER and ALL ..............................................................  6.950 mm
All other engines.................................................................................  6.943 mm

Vaximum valve head deflection (end of valve stem flush with top of guide):
In le t...........................................................................................................  1.0 mm
Exhaust....................................................................................................  1.3 mm

0.05 mm 
0.1 mm

135.6 mm
Head reworking not possible 
0.05 mm

Engine overhaul - reassembly sequence............................................... 10
Flywheel - removal, inspection and re fitting ................. See Chapter 2A
Intermediate shaft (diesel engines only) - removal and refitting . . . .  7
Main and big-end bearings - inspection and se lection ......................  9
Piston and connecting rod assemblies • refitting and big-end bearing

clearance ch e ck ................................................................................... 13
Pistons and connecting rods - removal and inspection ....................  5
Pistons and piston rings - assem bly......................................................12
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Valves - diesel engines
Valve stem diameter:

Inlet:
Engine code AEF...............................................................................  7.97 mm
All other engines...............................................................................  6.97 mm

Exhaust:
Engine codes AEF.............................................................................  7.95 mm
All other engines...............................................................................  6.95 mm

Maximum valve head deflection 
(end of valve stem flush with top of gu ide).......................................... 1.3 mm

Camshaft
Endftoat, all engine codes .......................................................................  0.15 mm
Maximum runout, all engine codes ........................................................  0.01 mm
Maximum running clearance:

Diesel engines.......................................................................................  0.11mm
Petrol engines.......................................................................................  0.10 mm

Cylinder block - petrol engines
Bore diameter 

Engine codes AER and ALL:
Standard............................................................................................ 67.11 mm
1st oversize..................... .................................................................. 67.36 mm
2nd oversize.....................................................................................  67.61 mm
3rd oversize.......................................................................................  67.86 mm

Engine code AEV:
Standard...........................................................................................  75.01 mm
1st oversize.......................................................................................  75.26 mm
2nd oversize.....................................................................................  75.51 mm
3rd oversize.......................................................................................  75.76 mm

All other petrol engines:
Standard............................................................................................ 76.51 mm
1st oversize.......................................................................................  76.76 mm
2nd oversize.....................................................................................  77.01 mm
3rd oversize.......................................................................................  77.26 mm

Diesel engines:
S tandard...........................................................................................  79.51 mm
1st oversize.......................................................................................  79.76 mm
2nd oversize.....................................................................................  80.01 mm

Pistons and piston rings
Piston diameter 

Engine codes AER and ALL.
S tandard...........................................................................................  67.085 mm
1st oversize.......................................................................................  67.335 mm
2nd oversize.....................................................................................  67.585 mm
3rd oversize.......................................................................................  67.835 mm

Engine code AEV:
S tandard...........................................................................................  74.985 mm
1st oversize.......................................................................................  75.235 mm
2nd oversize.....................................................................................  75.485 mm
3rd oversize.......................................................................................  75.735 mm

All other petrol engines:
S tandard...........................................................................................  76.470 mm
1st oversize.......................................................................................  76.720 mm
2nd oversize.....................................................................................  76.970 mm
3rd oversize.......................................................................................  77.220 mm

Engine code AEF:
Standard...........................................................................................  79.48 mm
1st oversize.......................................................................................  79.73 mm
2nd oversize.....................................................................................  79.98 mm

All other diesel engines:
S tandard...........................................................................................  79.47 mm
1st oversize.......................................................................................  79.92 mm
2nd oversize.....................................................................................  79.97 mm



o.8 Roadside repairs

A  W arning: Do no t change a wheel in  a s itua tion  w here you risk  being h it by 
another vehicle. On busy roads, try  to  stop in a lay-by o r a gateway. Be wary o f 
passing tra ffic  w hile changing tho wheel - it  is easy to  become distracted by 
the jo b  in hand.

Wheel changing
Some of the details shown here will vary 
according to model. For instance, the location 
of the spare wheel and jack is not the same on 
all cars. However, the basic principles apply 
to all vehicles.

Preparation
□  When a puncture occurs, stop as soon as 

it is safe to do so.
□  Park on firm level ground, if possible, 

and well out of the way of other traffic.
□  Use hazard warning lights if necessary.

Changing the wheel

I The spare wheel and tools are stored in 
the luggage compartment, under the 
floor covering. A warning triangle may be 

provided on the right-hand side of the 
luggage compartment, behind a trim panel. 
Reloase the retaining strap, and lift out the 
jack and wheel changing tools from the centre 
of the wheel. Unscrew the retaining nut and lift 
the wheel out of the vehicle.

4 Only attempt to jack up the vehicle on 
firm, lovol ground. Locate the jack below 
the reinforced point on tho sill, indicated 

by the triangular indentations (don't jack the 
vehicle at any other point of the sill).

Finally...
□  Check the tyre pressure on the wheel just 

fittod. If it is low. or if you don’t have a 
pressure gauge with you. drive slowly to 
the nearest garage and inflate the tyre to 
the right pressure.

□  Remove the wheel chocks.
□  Stow the jack and tools in the correct 

locations in the car.

□  If you have one. use a warning tnangle to 
alert other drivers of your presence.

□  Apply the handbrake and engage first or 
reverse gear (or Park on models with 
automatic transmission.

2 Remove the wheel trim/hub cap (on 
somo models, a wire hook is provided, 
which is inserted through one of the 

holes in the wheel trim, and used with the 
wheelbrace handle to pull off the trim). On 
lower-specification models, plastic caps may 
be fitted over the wheel bolts, which can be 
hooked off with the tool provided.

5 Turn the jack handle clockwise until the 
wheol is raised clear of the ground. 
Unscrew the wheel bolts and remove the 

wheel.

□  Have tho damaged tyre or wheel 
repaired as soon as possible.

Note: It a temporary space-saver spare wheel 
has been fitted, special conditions apply to its 
use. This type o f spare wheel is only intended 
fo r use in an emergency, and should not 
remain fitted any longer than it takes to get 
the punctured wheel repaired. While the 
temporary wheel is in use. do not exceed 50 
mph (80 km/h), and avoid harsh acceleration, 
braking or cornering. Note that, besides being

□  Chock tho wheel diagonaBy opposite the 
one being removed -  a couple of large 
stones will do for this.

□  If the ground is soft, use a flat piece of 
wood to spread the load under the jack.

3 Slacken oach wheel bolt by a half turn, 
using the wheelbrace. If the bolts are too 
tight, DON'T stand on the wheelbrace to 

undo them • call for assistance from one of 
the motoring organisations.

6 Fit the spare wheel, and screw in the 
bolts. Lightly tighten tho bolts with the 
wheelbrace then lower the vehicle to the 

ground. Securely tighten the wheel bolts, then 
refit the wheel trim/hub cap or the bolt covers. 
Note that the wheel botts should be slackened 
and retightened to the correct torque at the 
earliest possible opportunity.

narrower than a normal roadwheel. the 
temporary spare v/heel is o f smaller diameter, 
therefore, since ground clearance w ill be 
slightly reduced with the temporary spare m 
use. take care when travelling over rough 
ground.
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^ :o n  ring-to-groove watt clearance:
Petrol engines:

Compression rings ...............................
Oil scraper ring:

One-part ...........................................
Three-part.........................................

D*sel engines:
Engino code AEF:

1st compression nng ........................
2nd compression r in g .......................
Oil scraper ring .................................

All other engines:
1st compression ring .........................
2nd compression r in g .......................
Oil scraper r in g .................................

=■3:00 ring end gap:
Petrol engines:

Wear limit .............................................
Diesol engines:

1st compression ring, engine code AEF 
1st compression ring, all other engines 
2nd compression ring, engine code AEF 
2nd compression ring, all other engines
Oil scraper ring, engine code AEF ____
Oil scraper ring, all other engines........

0.15 mm (wear limit)

0.15 mm (wear limit) 
Not measurablo

0.09 to 0.12 mm (woar limit: 0.25 mm) 
0.05 to 0.08 mm (wear limit: 0.25 mm) 
0.03 to 0.06 mm (wear limit: 0.15 mm)

0.06 to 0.09 mm (wear limit: 0.25 mm) 
0.05 to 0.08 mm (wear limit: 0.25 mm) 
0.03 to 0.06 mm (wear limit: 0.15 mm)

1.0 mm 
New
0.20 to 0.40 mm 
0.20 to 0.40 mm 
0.20 to 0.40 mm 
0.20 to 0.40 mm 
0.25 to 0.50 mm 
0.25 to 0.50 mm

Wear limit
1.2 mm
1.0 mm
0.6 mm
1.0 mm
1.2 mm
1.0 mm

Connecting rods
Length:

Oesel engines:
Engine code AEF.............................................................................. 150 mm
All other engine codes ...................................................................  144 mm

Petrol engines...................................................................................... N/A
B-q-end thrust clearance:

Petrol engines:
Engine code AEV ................................................................................ 0.05 to 0.31 mm (wear limit: 0.40 mm)
AJI other engines..................................................................................  N/A

2*esel engines:
Wear nmit ............................................................................................  0.37 mm

Searing shell pre-tension - minimum (potrol engines only):
Engine code AEV ................................................................................  0.5 mm
All other potrol engines........................................................................ 1.5 mm

Crankshaft*
Maximum end float:

Petrol engines (cast-iron cylinder block):
N ew ..................................................................................................  0.07 to 0.24 mm
Wear limit ........................................................................................  0.26 mm

Diesel engines:
N ew ..................................................................................................  0.07 to 0.17 mm
Service lim it...................................................................................... 0.37 mm

Vain bearing journal diameters:
All engine codes:

Standard..........................................................................................  54.00 mm
1st undersize.................................................................................... 53.75 mm
2nd undersize.................................................................................. 53.50 mm
3rd undersize .................................................................................. 53.25 mm

Tolerance:
Potrol engines.................................................................................. -0.017 to -0.037 mm
Diesel engines.................................................................................. -0.022 to -0.042 mm

Main bearing running clearances:
Petrol engines (cast-iron cylinder block):

N ew ..................................................................................................  0.02 to 0.07 mm
Wear limit ........................................................................................  0.13 mm

Diesel enginos:
Standard..........................................................................................  0.03 to 0.08 mm
Service lim it......................................................................................  0.17 mm
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Crankshaft* (continued)
Crankpin journal diameters:

Engine codes AER, ALL and AEV:
Standard..........................................................................................  42.00 mm
1st undersize....................................................................................  41.75 mm
2nd undersizo..................................................................................  41.50 mm
3rd undersize ............................................................. ................... 41.25 mm

All other engines:
Standard.......................................................................................... 47.80 mm
1st undersize....................................................................................  47.55 mm
2nd undersize.................................................................................. 47.30 mm
3rd undersize .................................................................................. 47.05 mm

Tolerance:
Petrol engines.................................................................................. -0.022 to -0.037 mm
Diesel ongines.................................................................................. -0.022 to -0.042 mm

Big-end running clearance:
Petrol engines:

Engine code AEV:
N ew ..............................................................................................  0.010 to 0.047 mm
Wear limit ....................................................................................  0.091 mm

AH other engines:
N ew ..............................................................................................  0.020 to 0.061 mm
Wear limit .................................................................................... 0.091 mm

Diesel engines:
Wear limit ........................................................................................  0.08 mm

•Note: Petrol engine codes AER and ALL hove an aluminium cylinder block, and the crankshaft on these engines must not be removed, or the block 
main bearings win distort. Even loosening the main bearing caps will have this effect. For this reason, if  crankshaft or main bearing wear is suspected, 
the crankshaft and cylinder block must be renewed complete, and there are no specifications relating to crankshaft main bearing dimensions provided 
by the manufacturers. The main bearing specifications quoted for petrol engines do not apply to engines with an akiminium cybnder block.

Torque wrench settings Nm ibf ft
Also refer to Chapter 2A and 2B Specifications 
Petrol engines
Big-end bearing caps bolts/nuts':

M7 bolts and engine codes AER. ALL:
Stage 1 ............................................................................................  20 15
Stage 2 ............................................................................................  Angle-tighten a further 90°

M8 bolts:
Stage 1 ................................................................................................  30 22
Stage 2 ................................................................................................  Angle-tighten a further 90*

Camshaft bearing cap b o lts ...................................................................  10 7
Camshaft bearing cap nuts:

Stage 1 ................................................................................................  6 4
Stage 2 ................................................................................................  Angle-tighten a further 90’

Crankshaft main bearing cap bolts" .....................................................  65 48
Driveshaft-to-drive flange bolts .............................................................  45 33
Engine lifting eye bracket bolts .............................................................. 20 15
Engine transmission mountings" ............................................................ See Chapter 2A
Exhaust front pipe to manifold................................................................ 40 30
Flywheel cover plate bolts ...................................................................... 10 7
Gearshift finger to selector ro d ................................................................ 20 15
Lock carrier

Front retaining bolts (to chassis legs).................................................  23 17
Upper retaining bolts .......................................................................... 5 4

Transmission bellhousing to engine:
M10 screws..........................................................................................  60 44
M12 screws..........................................................................................  80 59

’Use new nuts/bolts 
"N o t engine codes AER. ALL
Diesel engines
Big-end bearing caps bolts/nuts*:

Stage 1 ................................................................................................  30 22
Stage 2 ................................................................................................  Angle-tighten a further 90*

Camshaft bearing cap nuts .................................................................... 20 15
Crankshaft main bearing cap bolts':

Stage 1 ................................................................................................  65 48
Stage 2 ................................................................................................  Angle-tighten a further 90*
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Drivoshaft-to-drive flango bolts .................................. ................  45 33
Engine lifting eye bracket bolts ........................................... ................  20 15
Engine transmission mountings’ .........................................
Exhaust front pipe to m anifo ld............................................. ................  40 30
Gear cable support bracket angle piece b o lts ..................... ................. 15 11
Gear cable support bracket n u t ........................................... .............  20 15
Gear/gate selector cables to support b racke t..................... .............  20 15
Gearshift finger to selector ro d .................................... ................  20 15
itermediate shaft sprocket b o lt........................................... 33
Lock carrier

Front retaining bolts (to chassis legs)............................... ................. 23 17
Upper retaining bolts ........................................................ ................  5 4

Piston oil jet (use suitable locking fluid) ............................... ................. 10 7
Transmission bellhousing to engine:

M10 screws........................................................................ ................  60 44
M12 screws........................................................................ ................  80 59

'Use new nuts/bolts

1 Engine and transmission 
removal - preparation and 
precautions

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 placc to work is 
extremely important. Adequate work space, 
along with storage space for tho vehicle, will 
be needed. If a workshop or garage is not 
available, at the very least a solid, level, dean 
work surfaco is required.

If possible, clear some shelving close to the 
work area, and use it to store the engine 
components and ancillaries as they are 
removed and dismantled. In this manner, the 
components stand a better chance of staying 
clean and undamaged during the overhaul. 
Laying out components in groups together 
with their fixings bolts, screws etc will save 
time and avoid confusion when tho engine is 
refitted.

Clean the engine compartment and 
engine/transmission before beginning the 
removal procedure; this will help visibility and 
help to keep tools clean.

The help of an assistant should bo 
available; there are certain instances when 
one person cannot safely perform all of the 
operations requirod to removo the engine 
from tho vehicle. Safety is of primary 
importance, considering the potential hazards 
involved in this kind of operation. A second 
person should always bo in attendance to 
offer help in an emergency. If this is the first 
time you have removed an engine, advice and 
aid from someone more experienced would 
also be beneficial.

Plan the operation ahead of time. Before 
starting work, obtain (or arrange for the hire 
of) all of the tools and equipment you will 
need. Access to tho following items will allow 
tho task of removing and refitting tho 
engine/transmission to be completed safely 
and with relative ease: a heavy-duty trolley 
jack - rated in excess of the combined weight

of the engine and transmission, complete sets 
of spanners and sockets as described in the 
front of this manual, wooden blocks, and 
plenty of rags and cleaning solvent for 
mopping up spilled oil. coolant and fuel. A 
selection of different-sized plastic storage 
bins will also prove useful for keeping 
dismantled components grouped together. If 
any of the equipment must be hired, make 
sure that you arrange for it in advance, and 
perform all of the operations possible without 
it beforehand; this may save you time and 
money.

Plan on the vehicle being out of use for 
quite a whilo. ©specially if you intend to carry 
out an engine overhaul. Read through the 
whole of this Section and work out a strategy 
based on your own experience and the tools, 
time and workspace available to you. Some of 
the overhaul processes may have to carried 
out by a VAG dealer or an engineering works - 
these establishments often have busy 
schedules, so it would be prudent to consult 
them before removing or dismantling the 
engine, to get an idea of the amount of time 
required to carry out tho work.

When removing the engine from the vehicle, 
be methodical about the disconnection of 
external components. Labelling cables and 
hoses as they aro removed will greatly assist 
the refitting process.

Always be extremely careful when lifting the 
engine/transmission assembly from the 
engine bay. Serious injury can result from 
careless actions. If help is required, it is better 
to wait until it is available rather than risk 
personal injury and/or damage to components 
by continuing alone. By planning ahead and 
taking your time, a job of this nature, although 
major, can be accomplished successfully and 
without incident.

On all models described in this manual, the 
engine and transmission are removed as a 
complete assembly, upwards and forwards. 
This involves the removal of the lock carrier, 
which is the panel assembly that forms the 
upper front part of the engine bay. Although 
the lock carrier is a large assembly, its

removal is not difficult, and the benefits in 
terms of ease of access are well worth the 
effort involved.

Note that the engine and transmission 
should ideally be removed with the vehicle 
standing on all four roadwhools, but access to 
the driveshafts and exhaust system down pipe 
will be improved if the vehicle can be 
temporarily raised onto axle stands.

2 Engine and transmission - ^
removal, separation and 
refitting ^

Removal 
Ail models
1 Select a solid, level surface to park the 
vehicle upon. Give yourself enough space to 
move around it easily. Raise the front of the 
vehicle and support it on axle stands.
2 Refer to Chapter 11 and remove the bonnet 
from its hinges. Also remove the noise 
Insulation tray from under the engine (where 
fitted).
3 Referring to Chapter 5A, remove the battery 
and the battery tray.
4 With reference to Chapter IA  or B as 
applicable, carry out the following:
a) If the engine is to be dismantled, drain the 

engine oil.
b) Drain the cooling system.

5 The lock carrier is a panel assembly 
comprising the front valance and bonnet lock 
mechanism, radiator and grille, cooling fan, 
and headlight units. Its removal gives greatly- 
improved access to the engine and 
transmission, and allows them to be lifted out 
of the vehicle via the front of the engine bay. 
To removo the lock carrier, carry out the 
following:
a) Remove the front bumper as described in 

Chapter 11.
b) Refemng to Chapter 3. disconnect the 

radiator top and bottom hoses from the 
radiator.
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2.5d Unscrew the bayonet-fit hamoss 2.5c Unclip the bonnet lock cable 2.5f . . .  then unhook the cable end fitting
connector from the rear of the lock carrier connector plastic cove r. . .

2.5g Remove the power steering reservoir 2.5h . . .  then withdraw the reservo ir. . .  
mounting bolts (arrowed). . .

2.5i . . .  and unclip the fluid hoses from the 
rear of the radiator

2.5j Remove the flange screws above the 
headlights. . .

2.5k . . .  and the chassis rail bolts 
(arrowed)

2.51 Lock carrier assembly removed from 
front of car
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: Disconnect the wiring plugs from the 
radiator thermo-switch and cooling fan 
motor (see illustrations). 

r  Unplug the wiring harness at the multiway 
connector situated at the rear o f the lock 
carrier. The connector is a bayonet fit; 
twist the housing to unlock the two 
halves, then pull them apart and recover 
the internal seal; note the alignment stripe 
Ior use when reconnecting (see 
illustration). Cover the connector 
housings with a plastic bag to prevent the 
ogress o f d irt or water, 

t  Detach the bonnet lock release cable at 
the connector on the left-hand inner wing. 
Unclip the plastic covor. then release the 
cable end fitting (see illustrations).

'  //here applicable, disconnect the power 
steering fluid reservoir from the lock 
carrier, unclip the fluid pipes and tie it up 
out o f the way. leaving the fluid pipes 
attached (see illustrations).

-  On models with air conditioning, loosen 
trie refrigerant line securing damps.

* Remove the lock carrier fixings at the 
following locations: two flange screws on 
tho uppermost edge above the hoadlight 
units, one vertical screw each side at the 
rear o f the front valance, and six bolts 
ifour on the left, two on the right)
:rveaded into the ends o f the chassis rails 
(see Illustrations). 

v U ft the lock carrier assembly away from 
the front o f the vehicle and rest it on a 
dust sheet (see Illustration); tilt the 
assembly forward as you remove it. to 
avoid spilling any coolant that may remain 
in the radiator. Note: On vehicles with air 
conditioning, the compressor remains 
connected to the refrigerant condenser by 
the supply and return hoses, and is 
removed together with the lock carrier 
assembly.

C aution: Take care to  avo id  k ink ing  o r 
stra in ing  the a ir cond ition ing  re frig e ra n t 
•oses.
6 Remove the auxiliary drivebelt and the 
y  vebett pulleys, as described in Chapter 2A 
or 26.
7 Referring to Chapter 6. disconnect the 
^utch cable from the transmission.
8 Refer to Chapter 3 and perform the 
loflowing:
A Slacken the clips and disconnect the 

radiator hoses from the engine, and from 
the thermostat housing/coolant pump (as 
applicable) (see illustration). 

s i Disconnect the coolant hoses from the 
expansion tank and heater pipes.

9 On vehicles with air conditioning, refer to 
Chapter 3 and carry out the following 
additional operations:
aj Unbolt the air conditioning fluid reservoir 

from its mountings, and allow it to hang 
free.

Of Remove the retaining bolts from the dips 
securing the refrigerant condenser supply 
and return pipes.

2.8 Disconnecting a heater hose from the 
thermostat housing (petrol engine model)

c) Unbolt the a ir conditioning compressor 
from the engine, and allow it to rest on 
the floor. Moke sure the refrigerant hoses 
ere not under strain.

10 On modols with power steering, refer to 
Chapter 10 and remove the pump (see 
illustration). There’s no need to disconnect 
the fluid lines, as long as the pump is 
positioned so that the pipes are not under 
strain (or likety to be damaged during engino 
removal).

Petrol models
11 With reference to Chapters 4A or 48. unplug 
the lambda sensor at the multiway connector.
12 Referring to Chapter 58. remove the 
distributor cap. rotor arm and flash shield (see 
illustration).
13 On 1.0 litre engines, remove the engine 
top cover as described in Chapter 2A.
14 Refer to Chapter 9 and disconnect the 
brake servo vacuum hose from the port on the 
inlet manifold.
15 Refer to Chapter 4D and disconnect the 
charcoal canister emission control system 
hose at the connection on the inner wing. 
Make a careful note of the point of connection 
to ensure correct refitting.
16 With reference to Chapter 4. carry out the 
following operations:
a) Depressurise the fuel system.
b) Remove the exhaust manifokl-to-air 

cleaner and throttle body airbox-to-air 
cleaner ducting from the engine bay.

c) Remove the air cleaner housing from the 
top o f the throttlo body; make a note o f 
the vacuum hose connections to ensure 
correct refitting later.

d) Disconnect the accelerator cable from the 
throttle spindle lever.

e) Disconnect the fuel supply and return 
hosos - observe the precautions at the 
start o f Chapter 4.

f) Disconnect the wiring plugs associated 
with the fuel and ignition system 
components, labelling the plugs if 
necessary to aid refitting.

Diesel models
17 Rofor to Chapter 9 and disconnect the 
brake servo vacuum hose from the vacuum 
pump.

2.10 Unbolt and remove the power 
steering pump

18 Refer to Chapter 4D and disconnect the 
vacuum hoses from the connection points on 
the EGR valve, brake servo vacuum hose, air 
inlet hose and where applicable, fuel injection 
pump. Make a careful noto of the order of 
connection to ensure correct refitting.
19 Refer to Chapter 4C and carry out the 
following operations:
a) Slacken end withdraw the banjo bolts, 

then disconnect the fuel supply and return 
hoses from the fuel injection pump.

b) Release the d ip . then disconnect the 
injector bleed hose from the port on the 
fuel return union.

c) Slacken the d ips end remove the inlet air 
hose from the inlet manifold cover.

Engine code AEF
d) Disconnect tho accelerator coble and cold 

start accelerator cable from the fuel 
Injection pump.

e) Disconnect the idle speed boost valve et 
the bulkhead.

All other engine codes
f) Disconnect the supplementary heater 

element relay at the bulkhead.
g) A t the front o f the engine, next to No 4 

injector, disconnect the multi-plugs tor 
the needle lift sender and the engine 
speed sender.

h) Disconnect the multi-plug located in front 
o f injector Nos 3 and 4. Depending on 
model, this plug serves various functions.

0 Disconnect any further wiring plugs 
relating to the diesel injection system, 
labelling them as necessary to aid refitting.

2.12 Removing the distributor cap
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2.20 Unscrew the bayonet-fit main wiring 
harness connector from the left-hand end 

of the cylinder head

All m odels
20 Unplug the wiring harness at the multiway 
connector situated at the left-hand ond of tho 
cylinder block. The connector is a screw fit; 
twist the housing to unlock the two halves, 
then pull thorn apart and recover tho internal 
seal; note the red alignment marking for use 
when reconnecting (see illustration). Cover 
the connector housings with a plastic bag to 
prevent the ingress of dirt or water. Release 
the harness from all the metal retaining dips.
21 Later models may havo up to four 
separate plugs mounted In a bracket at the 
left-hand end of the engine (see illustration) 
Cover the connector housings with a plastic 
bag to prevent the ingress of dirt or water. 
Release tho harness from all the metal 
retaining clips.
22 Refer to Chapter 5A and disconnect the 
wiring from the alternator, starter motor and 
solenoid.
23 Remove the wiring loom support bracket 
from the rear of the block.
24 With reference to Chapter 58 and Chapter 
4A. 8 or C as applicable, identify those 
sections of the engine. Ignition and fuelling 
system electrical harness that remain 
connected to sensors and actuators on the 
engine. Establish which connectors must be 
soparated to permit engino removal, labelling 
each connector carefully as it Is 
disconnected, to ensure correct refitting (see 
illustration).
25 On manual transmission models, refer to 
Chapter 7 A and carry out the following:.

2.21 Later modols may have several 
engine harness plugs at the left-hand end 

of the cylinder head
a) At the front o f the transmission casing, 

disconnect the wiring from the reversing 
light switch. Also disconnect the wiring 
plug from the road speed sender on top 
o f the transmission. Depending on model, 
there may be some additional wiring 
harness plugs at the front ot the 
transmission - these should be 
disconnected, and the wiring harness 
released from any retaining clips (see 
illustration).

b) Disconnect the gear selection mechanism 
from the transmission.

c) On models with cable-operated gear 
selection, remove the gear selector cable 
support bracket from the engine block 
and the bulkhead.

26 On automatic transmission models, refer 
to Chapter 7B and carry out the following:
a) Select position P. then release the 

selector cable from the solector lever at 
the top o f the transmission casing. 
Remove tho cable guide rail it necessary.

b) Clamp the coolant hoses leading to the 
transmission fluid cooler, then release the 
dips and disconnect the hoses from the 
cooler ports.

c) Unplug the wiring harness from the 
transmission at the connectors: label each 
connector to aid refitting lator.

d) Remove the torque converter cover plato 
and the transmission sump cover plate.

27 Refer to Chapter 8 and separate the 
driveshafts from the transmission differential 
output shaft flangos. Once the driveshafts 
have been separated, do not let the shafts

2.29a Remove the securing n u t. . .

2.24 Disconnecting the wiring harness 
from the engine

hang down at too steep an angle, or the outer 
CV joints may be damaged. On automatic 
transmission models, the left-hand dnveshaft 
must be removed completely.
28 With reference to Chapter 4D. remove the 
heat shield, then unbolt the oxhaust down pipe 
from the oxhaust manifold. Recover and 
discard the gasket.
29 Unbolt the engine and transmission 
earthing straps from the bodywork (seo 
illustrations).
30 Connect a hoist and raise it so that the 
weight of the engine and transmission aro just 
supported. Arrange the hoist and sling so that 
the engine and transmission are kopt level 
when they aro being withdrawn from the 
vehide.
31 Unscrew and remove the engine and 
transmission mounting bolts, referring to 
Chapter 2A or 2B as necessary. Where 
possible, leave the bonded rubber 
mountings attached to the support points: 
this will avoid the need for realignment 
during refitting.
32 Check around the engino and 
transmission assembly to ensure that all 
associated attachments aro disconnected and 
positioned out of the way. Engage the services 
ot an assistant to help in guiding the assembly 
clear of surrounding components, especially 
tho exhaust down pipe and the power stocring 
fluid pipework, where applicable. Carefully 
raise the engine/transmission assembly so 
that it is clear of tho mountings, and remove 
the assembly from the front of the vehide (see 
illustration).

2.25 Disconnect any additional wiring 
harness plugs from the front of the 

transmission
2.29b . . .  and disconnect the transmission 

earth strap
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33 Once the engine/transmission assembly is 
clear of the vehicle, move it to an area where it 
can be cleaned and worked on.

Separation
34 Rest the engine and transmission assembly 
on a firm, flat surface, and use wooden blocks 
as wedges to keep the unit steady.
Manual transm ission  m odels
35 The transmission is secured to the engine 
by a combination of machine screws and 
studs, threaded into the cylinder block and 
bellhousing - the total number of fixings 
depends on the type of transmission and 
vehicle specification.
38 Starting at tho bottom, remove all the 
screws and nuts, then carefully draw the 
transmission away from the engine, resting it 
securely on wooden blocks. Collect the locating 
dowets if they are loose enough to bo extracted. 
Caution: Take care to prevent the 
transm ission from  tiltin g , u n til the input 
shaft is fu lly  disengaged from  the clu tch 
friction plate
37 Refer to Chapter 6. and remove the clutch 
release mechanism, prossuro plate and friction 
plate.
Autom atic  transm iss ion  m odels
38 Mark the position of the torque converter 
with respoct to the driveplate. using chalk or a 
marker pen. Removo the three nuts that 
secure the driveplate to the torque converter; 
turn tho engine over using a socket and 
wrench on the crankshaft sprocket to rotate 
the driveplate and expose each nut in tum.
39 The transmission is secured to the engine 
by a combination of machine screws and 
studs with nuts, threaded into the cylinder 
block and bellhousing - the total number of 
fixings depends on the type of transmission 
and vehicle specification.
40 Starting at the bottom, remove all the 
screws and nuts, then carefully draw the trans­
mission away from the engine, resting it 
securely on wooden blocks. Collect the locating 
dowels if they are loose enough to be extractod. 
Caution: Take caro to prevent the torque 
converter from sliding o ff the transmission 
input shaft - hold it  In place as tho 
transmission is withdrawn.
41 Place a length of batten across the open 
face of the bellhousing. fastening it with 
cable-ties, to keep tho torquo converter in 
place in its housing.

Refitting
42 If the engine and transmission have not 
been separated, go to paragraph 48.
Manual transm ission  m odels
43 Smear a little high-melting-point greaso 
on the splines of the transmission input shaft. 
Do not use an excessive amount, as there is 
the risk of contaminating the clutch friction 
plate. Carefully offer up the transmission to 
the cylinder block, guiding the dowels into the 
mounting holes in cytindor block.

2.32 Engine/transmission assembly being 
removed from the engine compartmont

44 Refit the bollhousing bolts and nuts, 
hand-tightening them to secure the 
transmission in position. Noto: Do not tighten 
them ro force the engine and transmission 
together. Ensure that the bellhousing and 
cylinder block mating faces will butt together 
oventy without obstruction, before tightening 
the bolts and nuts to their specified torque. 
Autom atic  transm ission  m odels
45 Removo tho torque converter restraint 
from the face of the bellhousing. Check that 
the drive lugs on the torque converter hub aro 
correctly engaged with the recesses in the 
inner wheel of tho automatic transmission 
fluid pump.
46 Carefully offer up the transmission to tho 
cylinder block, guiding the dowels into the 
mounting holes in cylinder block. Observo tho 
markings made during the removal, to ensure 
correct alignment between the torque 
converter and the driveplate.
47 Refit the bellhousing bolts and nuts, 
hand-tightening them to securo the 
transmission in position. Note: Do not tighten 
them to force the engine and transmission 
together. Ensure that the bellhousing and 
cylinder block mating faces will butt together 
evenly without obstruction, before tightening 
tho bolts and nuts to their specified torque.
All m odels
48 Attach tho (lb of an engino hoist to the 
lifting eyelets on the cylinder hoad. and raise 
the engine and transmission from the ground.
49 Wheel the hoist up to the front of the 
vehicle and with tho help of an assistant, 
guide the engine and transmission in through 
tho front of tho engine bay. Rotate the 
assembly slightly so that the transmission 
casing enters first.
50 If necessary, lower the assembly slightly, 
so that the transmission mounting can slide 
under the mounting point on the inner wing. 
When correctly aligned, the assembly can be 
raised to engage the mounting, and tho 
through-bott can be fitted and hand-tightoned.
51 Raise the opposite side of the assembly 
as required, so that the engine right-hand 
mounting can be aligned and refitted onto the 
mounting on the inner wing. Insert the bolts 
and tighten them by hand only at this stage.
52 Align and reconnect the engine/trans­
mission rear mounting.

53 Detach the engine hoist jib from the lifting 
eyelets.
54 Settle the engine and transmission ass­
embly on its mountings by rocking it back­
wards and forwards, then tighten the mounting 
nuts and bolts to their specified torques.
55 Refer to Chapter 8 and refit/reconnect the 
driveshafts to tho transmission.
56 The remainder of the refitting sequence is 
a direct reversal of tho removal procedure, 
noting the following points;
a) Ensure that all sections o f the wiring 

harness follow their original routing; use 
now cable-ties to securo tho harness In 
position, keeping it away from sources of 
heat and abraston.

b) On vehicles with manual transmission, 
refer to Chapter 7A and reconnect the 
gear selection mechanism to tho 
transmission, then check the overall 
operation o f the mechanism. If necessary, 
adjust the gear selection rod/cables.

c) Rotor to Chapter 6 and reconnect the 
clutch cable to the transmission, then 
check the operation o f the automatic 
adjustment mechanism, where applicable.

d) On vehicles with automatic transmission, 
refer to Chapter 7B and reconnect the 
selector cable to tho transmission, then 
check (and if  necessary adjust) the overall 
operation o f the goar selection 
mechanism.

e) Refit the lock carrier assembly to the front 
o f the vehicle; refining is the roverse ot 
removal as descnbed in paragraph 2 of 
this Section; ensure that all wiring harness 
connections aro remade correctly and 
tighten the retaining fixings to the 
specified torque.

0 Ensure that all hoses are correctly routed 
and are secured with the correct hose 
clips, where applicable. If the hose clips 
originally fitted were o f the crimp variety, 
they cannot bo used again; proprietary 
worm-drive clips must be fitted in their 
place, unless otherwise specified.

g) Rofitl the cooling system as descnbed in 
Chapter 1A or B.

h) Refill the engino with appropriate grades 
and quantities o f o il (Chapter lA orB ).

Diesel m odels
I) Engine code AEF: with reference to 

Chapter 4C. Section 8. after reconnecting 
the cold start accelerator cablo to the fuel 
injection pump, check and it necessary 
adjust the operation o f the cold start 
acceleration systom.

Petrol m odels
j) With reference to Chapter 4A or B as 

applicable, reconnect the accelerator 
cable and adjust it as necessary.

A ll m odels
57 When the engine is started tor the first 
time, check tor air. coolant, lubricant and fuel 
leaks from manifolds, hoses etc. If the engine 
has been overhauled, read the notes in 
Section 14 before attempting to start it.



2 0 1 0  xEngine removal and overhaul procedures

3 Engine overhaul -
preliminary information

A  W arning: P e tro l engine codes 
AER and ALL have an alum inium 
cy linde r block, and the 
crankshaft on these engines 

m ust no t be rem oved, o r the b lock main 
bearings w ill d is to rt. Even loosening the 
main bearing caps w ill have th is effect. For 
th is reason, If crankshaft o r main bearing 
w ear is suspected, the crankshaft and 
cylinder block m ust be renewed complete.
It is much easier to dismantle and work on the 
engine if it is mounted on a portable engino 
stand. These stands can often be hired from a 
tool hire shop. Before the engine is mounted 
on a stand, the ftywhool should be removed, 
so that the stand bolts can be tightened into 
the end of tho cylinder block/ crankcase.
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 very 
careful not to tip or drop the engine when 
working without a stand.
If you intend to obtain a reconditioned engine, 
all ancillaries must be removed first, to be 
transferred to the replacement engine Gust as 
they will if you are doing a complete engine 
overhaul yourself) These components include 
the following:

Petrol engines
a) Power steering pump (Chapter 10) • 

where applicable.
b) A ir conditioning compressor (Chapter 3) - 

where applicable.
c) Alternator (including mounting 

brackets)and starter motor (Chapter SA).
d) The ignition system and HT components, 

including all sensors, distributor. HT leads 
and spark plugs (Chapters 1A and SB).

e) The fuel injection system components 
(Chapter 4A or B).

f) A ll electrical switches, actuators and 
sensors, and the engine wiring harness 
(Chapter 4A or B. Chapter SB, Chapter 12).

g) Inlet and exhaust manifolds (Chapter 2A).
h) Engine o il dipstick and tube (Chapter 2A).
0 Engine mountings (Chapter 2A).
j) Flywheel/driveplate (Chapter 2A).
k) Clutch components (Chapter 6) - manual 

transmission.

Diesel engines
a) Power steering pump (Chapter 10) - 

where applicable
b) A ir conditioning compressor (Chapter 3) - 

where applicable
c) Alternator (including mounting 

bracketsjand starter motor (Chapter 5A)
d) The glow plug/pre-heating system 

components (Chapter SC)
e) A ll fuel system components, including the 

fuel injection pump, ail sensors and 
actuators (Chapter 4C)

0 The brake vacuum pump (Chapter 9).
g) A ll electrical switches, actuators and 

sensors, and the engine wiring harness 
(Chapter 4C, Chapter 12).

h) Inlet and exhaust manifolds (Chapter 2B)
0 The engine o il level dipstick and its tube

(Chapter 2B). 
j) Engine mountings (Chapter 2B). 
k) Flywheel (Chapter 2B).
0 Clutch components (Chapter 6).

Note: When removing the external
components from the engino, pay close 
attention to details that may be helpful or 
im portant during refitting. Note the fitted  
position o f gaskets, seals, spacers, pins, 
washers, bolts, and other small components.
If you are obtaining a ‘short' engino (the 
engine cylinder block/crankcase, crankshaft, 
pistons and connecting rods, all fully 
assembled), then the cylinder head, sump and 
baffle plate, oil pump, timing belt (together 
with its tensioner and covers), auxiliary bolt 
(together with its tensioner). coolant pump, 
thermostat housing, coolant outlet elbows, oil 
filter housing and where applicable oil cooler 
will also have to bo removed.
If you are planning a full overhaul, the engine 
can be dismantled in tho order given below:
a) Inlet and exhaust manifolds.
b) Timing belt, sprockets and tensioner.
c) Cylinder head.
d) Flywheei/driveptate.
e) Sump.
f) O il pump.
g) Piston/connecting rod assemblies.
h) Crankshaft (not engine codes AER. ALL).

4 Cylinder head -
dismantling, cleaning, 
inspection and assembly ^

Note: New and reconditioned cylinder heads 
are available from VW, and from engine 
specialists. Specialist tools are required tor the 
dismantling and inspection procedures, and 
new components may not be readily available. 
It may. therefore, be more practical for the 
home mechanic to buy a reconditioned head, 
rather than to dismantle, inspect and 
recondition the original head.

4.6 Keop groups of components together 
in labelled bags or boxes

Dismantling
1 Removo tho cylinder head from the engine 
block, and separate the inlet and exhaust 
manifolds from it (Part A or B of this Chapter).
2 On diesel models, remove tho injectors and 
glow plugs (see Chapter 4C and Chapter 5C).
3 On diesel models, remove the coolant 
outlet elbow, together with its gasket/O-ring.
4 Where applicable, unscrew tho thermostat 
housing and oil pressure switch from the 
cylinder head.
5 Remove the camshaft timing bett sprocket 
(Part A or B of this Chapter).
6 It is important that groups of components 
are kept together when they are removed and. 
if still serviceable, refitted in the same groups. 
If they are refitted randomly, accelerated wear 
leading to earty failure will occur. Stowing 
groups of components in plastic bags or 
storage bins will help to keep everything in the 
right order (see illustration). Label parts 
according to their fitted location, eg No 1 
exhaust, No 2 inlot. etc - note that No 1 
cylinder is nearest the timing belt end of the 
engine.
7 The principal cylinder head components are 
as shown (see illustrations).
8 Check that the manufacturer's identification 
markings are visible on camshaft bearing caps: 
if none can be found, mako your own using a 
scriber or centre-punch (see illustration). The 
camshaft bearing cap nuts must be removed 
progressively and in sequence to avoid 
stressing the camshaft, as follows.
9 Slacken the nuts from bearing caps Nos 5.
1 and 3 first, then at bearing caps 2 and 4. 
Slacken the nuts alternately and diagonally 
hatf a turn at a time until they can be removed 
by hand. Note: Camshaft bearing caps are 
numbered 1 to 5 from the timing belt end.
10 Slide the oil seal from the sprocket end of 
the camshaft and discard it; a new one must 
be used on reassembly.
11 Carefully lift the camshaft from the 
cylinder head - do not tilt it. Support both 
ends as it is removed so that the journals and 
lobes are not damaged.
12 Lift the hydraulic tappets from their bores 
and store them with the valve contact surface 
facing downwards, to prevent the oil from 
draining out. Alternatively, place the tappets in 
a tray full of oil. sufficiently deep to provent 
the tappets draining. Make a note of the 
position of each tappet, as they must be fitted 
to tho same valves on reassembly - 
accelerated wear leading to early failure will 
result if they are interchanged.
13 Turn the cylinder head over, and rest it on 
one side. Using a valve spring compressor, 
compress each valvo spring in turn, extracting 
the split collets when the upper valve spring 
seat has been pushed far enough down the 
valve stem to free them (see illustrations), tf 
the spring seat sticks, tap the upper jaw of the 
compressor with a hammer to free it.
14 Release tho valvo spring compressor and 
remove the upper spring seat and valve spring.
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4.7a Cylinder head components

1 Camshaft bearing 6 Coffers
cap bolt 7 Upper valve

2 Camshaft bearing spring seat
cap nut 8 Valve spring

3 Camshaft bearing 9 Valve guide
cap (service part)

4 Camshaft 10 Valve stem oil
5 Hydraulic tappet seal

4.8 Camshaft bearing cap identification 
marks

- petrol engines
11 Valve guide
12 OH seal
13 Cylinder head
14 Valves
15 Bolt
16 Lilting eye
17 HT lead bracket

15 Use a pair of pliers to extract the valve 
stem oil seal. Withdraw the valve itself from the 
head gasket side of the cylinder head. If the 
valvo sticks in tho guido. carefully deburr the 
end face with fine abrasive paper. Repeat this 
process for the remaining valves.
16 On engine code AEF. if the swirl 
chambers are badly coked or burned and are 
in need of renewal, insert a pin punch through 
each injector hole, and carefully drive out tho 
swirl chambers using a mallet (see 
illustration).

4.7b Cylinder head components - diesel engines

1 Camshaft bearing 6 Upper valve 11 Cylinder head
cap spring seat 12 Valves

2 Camshaft bearing 7 Valve spring 13 Swirl chamber
cap nut 8 Valve stem oil (engine code

3 Camshaft seal AEF)
4 Hydraulic tappet 9 Valve guide 14 Camshaft cover
5 Cotters 10 Oil seal stud seal

Cleaning
17 Using a suitable degreasing agent, 
romove all traces of oil deposits from the 
cylinder head, paying particular attention to 
the journal bearings, hydraulic tappet bores, 
valvo guides and oilways. Scrape off any 
tracos of old gasket from the mating surfaces, 
taking care not to score or gouge them. If 
using emery paper, do not use a grade of less 
than 100. Turn the head over and using a 
blunt blade, scrape any carbon deposits from 
tho combustion chambers and ports.

4.13a Valve spring compressor jaws 
located on the upper spring seat. . .

4.13b . and on the valve head 4.16 Swirl chamber removal 
(diesel engine codo AEF)
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4.20 Look for cracking between the valve 
seats

Caution: Do not erode the sealing surface 
o f the valve seat. Finally, wash the entire  
head casting  w ith  a su itab le  so lvent to  
remove the rem aining debris.
18 Clean the valve heads and stems using a 
fine wire brush. If the valve is heavily coked, 
scrape off the majority of the deposits with a 
blunt blade first, then use the wire brush. 
Caution: Do not erode the sealing surface 
o f the valve face
19 Thoroughly clean the remainder of the 
components using solvent and allow them to 
dry completely. Discard the oil seals, as new 
items must be fitted when the cylinder head is 
reassembled.

Inspection
Cylinder head casting
Note: On diesel engines, the cylinder heads
and valves cannot be reworked (although
valves may bo lapped in); new o r oxchange
units must be obtained.
20 Examine the head casting closely to 
Identify any damage sustained or cracks that 
may have developed. Pay particular attention 
to the areas around the mounting holes, valve 
seats and spark plug holes. If cracking is 
discovered between the valve seats. 
Volkswagen state that the cylinder head may 
be re-used, provided the cracks are no larger 
than 0.5 mm wide (see illustration). More 
serious damage will mean the renewal of the 
cylinder head casting.
21 Moderately pitted and scorched valve 
seats can be repaired by lapping the valves in 
during reassembly, as described later in this

4.24 Camshaft identification markings

4.22 Measuring the distortion of the 
cylinder head gasketed surface

Chapter. Badly worn or damaged valve soats 
may be restored by recutting; this is a highly 
specialised operation involving precision 
machining and accurate angle measurement 
and as such should be entrusted to a 
professional cylinder head re-builder.
22 Measure any distortion of the gasketed 
surfaces using a straight edge and a set of 
feeler blades. Take one measurement 
longitudinally on both the inlet and exhaust 
manifold mating surfaces. Take several 
measurements across the head gasket surface, 
to assess the level of distortion in all planes 
(see illustration). Compare the measurements 
with tho figures in the Specifications. On petrol 
engines, if the head is distorted out of 
specification, it may be posstbto to repair it by 
smoothing down any high-spots on tho surface 
with fine abrasive paper.
23 Minimum cylinder head heights 
(measured between the cylinder head gasket 
surface and the cylinder head cover gasket 
surface), where quoted by the manufacturer, 
are listed in Specifications. If tho cylinder 
head is to be professionally machined, bear in 
mind the following:
a) The minimum cylinder head height 

dimension (where specific d) must bo 
adhered to.

b) The valve seats w ill need to be recut to 
suit the new hoight o f tho cylinder head, 
otherwise valve-to-piston crown contact 
may occur.

c) Before tho valve seats can be recut. 
check that there is enough material left on 
the cylinder head to allow repair, if loo 
much material is removed, the valvo stem

4.28 Checking camshaft endfloat using a 
DTI gauge

may protrude too far above the top o f the 
valve guide, and this would prevent the 
hydraulic tappets from operating 
correctly. Refer to a professional head 
rebuilder or machine shop for advice.
Note: Depending on engine type, it may 
be possible to obtain new valves with 
shorter valve stems - refer to your VAG 
dealer for advice.

Camshaft
24 The camshaft is identified by means oi 
markings stamped onto the side of the shaft, 
botween the inlet and exhaust lobes (seo 
illustration). Refer to your VW dealer or 
engine overhaul specialist for an explanation 
of the markings.
25 Visually inspect the camshaft for evidence 
of wear on the surfaces of the lobes and 
journals. Normally their surfaces should be 
smooth and have a dull shine; look for 
scoring, erosion or pitting and areas that 
appear highly polished - these are signs that 
wear has begun to occur. Accelerated wear 
will occur once the hardened exterior of tho 
camshaft has been damaged, so always 
renew worn items. Note: If these symptoms 
are visible on the tips o f the camshaft lobes, 
check the corresponding tappet, as it w ill 
probably be worn as well.
26 Where applicable, examine the distributor 
drivegear for signs of wear or damage. Slack 
in the drive caused by worn gear teeth will 
affect ignition timing.
27 If the machined surfaces of the camshaft 
appear discoloured or 'btuod', it is likely that it 
has been overheated at some point, probably 
due to inadequate lubrication. This may have 
distorted the shaft, so check the runout as 
follows: place the camshaft between two V- 
blocks and using a DTI gauge, measure the 
runout at the centre journal. If it exceeds the 
figure quoted in the Specifications at the start 
of this Chapter, camshaft renewal should be 
considered.
28 To measure the camshaft endfloat. 
temporarily refit the camshaft to the cylinder 
head, then fit the first and last bearing caps 
and tighten the retaining nuts to the specified 
first stage torque setting - refer to Reassembly 
lo r details. Anchor a DTI gauge to the timing 
pulley end of the cylinder head, and align the 
gauge probe with the camshaft axis (see 
illustration). Push the camshaft to one end of 
the cylinder head as far as it will travel, then 
rest the DTI gauge probe on the end of the 
camshaft, and zero tho gauge display. Push 
the camshaft as far as it will go to the other 
end of tho 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. 
Note: The hydraulic tappets must not be fitted 
fo the cylinder whilst this measurement is 
being taken.
29 Check that the camshaft endfloat 
measurement is within the limit listed in the 
Specifications. Wear outside of this limit is

Aft
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