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Self-diagnosis (SD); Anti-lock braking system
(ABS)

Note:

As of model yvear 1983, the controf unit for ABS features self-
diagnosis capability. This control unit is fitted with a fault memao-
ry which can be interrogated using the fault reader -V.A.G 1557-.
The ABS switch -E83-, the longitudinal acceleration switch and
the combi relay for the anti-lock braking system have also been
discontinued.

Function

- The term "self-diagnosis” refers 1o the electrical/electronic part
of the anti-lock braking system, i.e. only Taults affecting electri-
cal signals are detected.

- The first test step should always be to interrogate the contents
of the fault memory.
— The control unit for ABS -J104 is equipped with a fault memo-

ry. If the monitored sensors or compoenents malfunction, this is
stored in the fault memory.

Notes:

¢ Switching of the:relay canbe heard when switching on the
igniticn, and the start-up of theireturn flolw pump éfithe hy-
draulic'modulatof (sel-check) isiaudible on driving off (at 5 - 6
km/h}).-The self-check is also apparent fram slight vibration at
the brake pedal. " The hydrailic modulateris not to he replaced

conventional vehicle braking system rémains fully operaticnal.
Except in thegase:of a fault in:the supply: voltage (when the

permissible level) the ABS‘remains switched off for the rest of
this driving period
¢ |frafae
periad} s no langer present after switching thg ignition off and
on, or if it cannot be detected with the vehicle stationary (cer-
tain faults are only.recognised after exceeding a minimum
speed of 12 km/h);the ABS Attén%ian lamp -K47 goes out
shortly (approx. 2s) after switch‘iwﬁgﬁcj‘on the ignition (as soon as
self-test of ABS by control unit -J104 has been completed and
no fault has been found).
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+ If there is no longer a fault present, the static fault stored in
the fault memory is switched to a sporadic fault after switching
the ignition off and on.

¢ If a sporadic fault no longer occurs over the course of a certain
number of driving perieds {switch-off and switch-on of igniti-
an), it is cancelled automatically.

® "Sporadic faults” are additionally identified by "/SP" on the
right-hand side of the display (of V.A.G 1551).

# The control unit for ABS -J104 distinguishes (following evalua-
tion of infarmation) between 13 different fault sources (=
Fault Table, Page G1-17) and stores these until the fault me-
maory is erased (after Tault memaory interrogation) by the fault
reader V.A.G 1551,

¢ The possibilities offered by self-diagnesis can anly be utilised in
conjunction with the fault reader V.A.G 1551, mode 1, "Rapid
data transfer”.

01-3

¢ In the case of ABS, self-diagnosis is not restricted to the stora-
ge, interrogation and cancelling of faults. Additional usage pos-
sibilities are pravided with the control unit identification and
measured value block-reading. Mede 2 "Flashing code output”
is not-énvisaged Tor the cantral UnitABS=J 104 Further V.A.G
1551.modes are: desorlbed |n ‘the appropr;ate eperatlng instruc-
tions.. P :

¢ Output of the (self dlagn05|s) data by way of the fault reader

the engme runnmg : S
¢ Entry inte self- dlagnosis is only possible with the vehicle sta-

performed at vehicle speeds of up to 20 km/h (self-diagnosis is
is'speed
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Technical data of self-diagnosis

4 Fault memory

- Non-grasable memaory, contents are retained even after
disconnecting supply voltage.

4 Data output
— Rapid data transfer (mode 1)

- ABS light in instrument panel lights up if ABS has been
deactivated.

- Flashing code cutput is not envisaged.
4 Functions
- 01 - Interrogating control unit version
- 02 - Interrogating fault memory = >Page 01-10
- 05 - Erasing fault memory => Page 01-15
- 06 - End of output = > Page 01-15
- 08 - Reading measured value block = > Page (1-30

Notes:

# Control function cannot be implemented (ABS Attentian light -
K47 lights up) during self-diagnosis. Self-diagnosis is thus ter-
minated as soon as the vehicle speed exceeds 20 km/h.

¢ The "Final control diagnosis” function cannot be implemented
during seli-diagnesis.:The cq;r@plg‘nding tests must be perfor-

med. with the ABS tester -V A.G 1710 in line W|th fault finding
instructions.

= > ‘Power train, runnlng gear and Bosch ABS fault finding binder
¢ Component Iacatlons = > Page @ES 1

Locatlons blnder e e S

01-6




Safety precautions and basic fault finding information

General notes on fault finding

¢ ABS is a vehicle safety system. Work on the system presuppo-
ses detailed system knowledge.

4 Always interrogate fault memory before working on ABS.

¢ Never drive vehicle with the plug disconnected from ABS con-
trol unit.

¢ Always switch off ignition before detaching or attaching con-
nectors of ABS system components.

¢ Hydraulic modulator bolts must never be loosened. Exception:
cover bolt, when replacing the relays for the return flow pump
and the solenoid valves.

4 Observe the relevant safety precautions regarding the handling
of brake fluid; = >Page 47-80.

¢ ABS faults are indicated by the ABS lamp lighting up. Certain
faults are not recognised until the vehicle is moving at more
than a minimum speed of 12 km/h {perform test drive).

4+ Notes on elimination of current faults

= > Service manual

Test requirements

0 Permissible and identical wheels and tyre size Correct tyre

lights OK 5

" # Hydraulic connectlons and plpes are not Ieaklng (visual check
- of hydraullc unit, braks cyllnders etc.).

¢ Earth connectlon for return flow pump V39 at hydraulic mo-
dulator: QK.
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VAGISSI11

# ABS return flow pump relay -J105 and ABS solenoid valve re-
lay -J106 properly connected

# Connector properly attached to centrel unit -J 104, catch en-
gaged.

# When working with fault reader -V.A.G 1551-, test box -V.A.G
1598- must not be connected to control unit for ABS -J104-.

¢ Function of engageable differential lock OK (rear differential At-
tention lamp -K46 lights up after engagement and goes out
completely Tollowing deactivation).

¢ Differential lock not engaged

¢ All fuses OK "Current Flow Diagrams, Electrical Fault Finding
and Fitting Locations™ binder

¢ Supply voliage OK (at least 10.5 V)
Technical publications required
4 "ABS” current flow diagrams

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder
¢ ABS fault finding instructions with ABS tester -V.A.G 1710-

= > Power train, running gear and Bosch ABS fault finding, ABS
tester -V.A.G 1710-

01-9

Connecting fault reader V.A.G 1551, interrogating
and erasing fault memory, ending output

Notes:

4 The fault memory cannot be erased until it has been interroga-
ted.

# During self-diagnosis, the main program of the control unit for
ABS is shut down. There is na control function.

“Interrogating tault-memory

Test prerequnsr[es = Page 01-8 satfsﬁed

— Connect fault reader V.A.G 1551 with diagnosis cable V.A.G

If: rhere is no display, check voltage supply for black diagnosis
connector = > Page G? ??
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V.A.G self-diagnosis
1 - Rapid data transfer 1)
2 - Flashing code output 1)

HELP| ¢

Rapid data transfer HELP| ¢
Enter address word XX
Rapid data transfer ol 4
03 - Brake electronics

4A0 907 379 X Brake slectronics | A

Reading on display:
"} displayed alternately
- Attach white connector to white diagnosis connector
Note:
The blue connector is not required.
- Switch on ignition.
Notes:

¢ Additional user information can be printed out by pressing the
HELP key on V.A.G 1551,

¢+ The =>key switches to the next step in the program se-
quence.

- Switch on printer by pressing PRINT key, indicator lamp in key
comes on.

— Press key 1 for "Rapid data transfer” mode.

Reading on display:

- Press keys O and 3; 03 enters the address woard "Brake elec-
tronics™.

Reading on display:

— Confirm entry with Q key.

The cantrol unit:identification is shown in the display

01-11 ——

Jndex X L Allocation
"None & Control unit with no wheel speed out-
: i puts
D Control unit with wheel speed outputs

+ Refer also to Parts List for assignment of control unit for ABS -

.o J104.
4 Information:on wheel speed outputs, e.g. on vehicles with au-

‘tomatic gearbox O1F.: -
Cltrent Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

¥
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No reply from control unit | € 5 adjacent display appears:
— Press the HELP key to cbtain a printout of the possible causes

of fault.
or
K - wire not switching to earth/positive { _ Check wiring of diagnaosis lines "L" and "K" = > Page 0(1-37
or
HELP
No signal from control unit | {4 _ Check voltage supply and earth connection te control unit -J
104.
= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder
— After eliminating the possible causes of the fault, once again
enter address word 03 for brake electronics and confirm with
the Q key.
Communication problem | € 4 adjacent display appears:
- Fault elimination = > Page (1-3&
— Press = > key
01-13
Rapid data transfer HELP| 4 Reading on display:
i - Press keys O and 2. 02 selects the function "Interrogate fault
Select function XX "
memary ™.
Rapid data transfer al 4 Reading on display:
— Confirm entry with Q key.
02 - Interrogate fault memory

X Fault detected| 4. The di'Sp:Iay-shoWs';::the number of stored faults or "No fault detec-
ted’. R

= Press =>key: __

The stored faults are displayed consecutively and printed out

Notes:
¢ If faults'sfe detected: End output with function 06, switch aff
ignition, eliminate faults, interrogate and erase fault memary.
.................. .. ® In the event of a complaint that is not detected by the self-
riidiagnosist Perform fault finding with ABS tester -V.ALG 1710-
in line with Tault finding instructions.
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Erasing fault memory and ending output

Rapid data transfer HELP | 4 Reading on display:
Select function Y - Press keys O and 5. 05 erases the fault memary.
Rapid data transfer al 4 Reading on display:

- Confirm entry with Q key.
05 - Erase fault memory

Attention AT adjacent display appears:
Notes:

Fault memory not interrogated

4 The fault memory cannot be erased until it has been interroga-
ted.

¢ The fault memory is not erased if, for example, the ignition was
switched off ar the vehicle was driven at more than 20 km/h
between fault memory interrogation and "Erase fault memory”.

01-15

Rapid data transfer \ Reading on display:

— Press = > keay
Fault memory erased

Rapid data transfer HeLP | 4 Reading on display:

) - Press keys O and 6. 06 ends output.
Select function XX
Rapid data transfer P O. 4 Aﬂzmge am D|Sp|ay

06 - End output

e | #E — Candirr entry with Q key,

Rapid data transfer . o . " THELP] 4 . Reading on display:

e = Swikch: of f ignition.
End Of Output dii B P T O St P NPT <

- Disconnect fault reader V.A.G 1551.

- Switch on ignition. The ABS Attention lamp -K47- should go
.out after:a brief period (approx. 2 seconds).

maore than 30 km/h {(ABS Attention lamp -K47- must not come
on a ain)
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Fault table

All faults which can be detected by the controf unit for ABS -J 104, displayed on V.A.G 1551 and printed out,
are listed in the following on the basis of the fault codes.

Notes:
4 The content of the fault memory is retained until it is erased => Page 01-15.

4 Before renewing components, always check corresponding positive and earth connections using the current
flow diagram as well as all associated plug contacts.

# After renewing an ABS component, always check ABS following the fault finding instructions using ABS te-
ster -V.A.G 1710-.

= > "Power train, running gear and Bosch ABS fault finding” binder

¥ After renewing a component of the ABS system always interrogate and erase the fault memory = > Page
31-10. Perform a test drive. Drive the vehicle al a speed of at least 30 km/h for at least 30 seconds. The ABS
Attention lamp -K47- must not come on.

® The 07.92 supplement to the Bosch ABS fault finding instructions using the ABS tester -V.A.G 1710- lists all
the maodifications to these instructions necessary for performing fault finding on vehicles equipped with ABS.

01-17

# Use test box -V.A.G 1598- with adapter cable -V.A.G 1598/3- to check electrical connections to control unit
for ABS -J104- in line with "Current Flow Diagrams, Electrical Fault Finding and Fitting Locations" binder.

4 Sporadic faults are additionally indicated by "/SP" on the right-hand side of the display.
# In the case of sporadic faults, move the wiring leading to the companent when checking (loose contact).
+ Statlc faults, which cannot be detected Wlth the vehlcle statlonary, are also marked "/SP" after switching the

4 The fault code (5 dlglt) s not dlsplayed it merely appears on the print-out.

¢ The "Fault rectification™ colimn in the following tables make_s reference to individual test steps in the Tault
finding instructions “BoSch ABS, ABS tester. -V A.G 1710-" . Fault finding using -V.A.G 1710- is however al-
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00000
No fault detected

This display means that the self-diagnosis
is finished.

If there is a problem with the vehicle despi-
te no faults having been detected by the
control unit -J104: Perform fault finding
with ABS tester -V.A.G 1710-.

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-.

00277
ABS inlet/outlet valve,
front left -N137-

4 Open circuit, short to positive or to earth
in wiring between ABS hydraulic modula-
tor -NbB5- and control unit -J104-,

4 ABS inlet/outlet valve -N137- defective

4 Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram for all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with -V.A.G 1710- (test
steps 1 and 5)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Fault code

Possible causes of fault

Fault rectification

00283 :
Front left speed.sensor
-G47- '
Note:

May mistakenly be
displayed as sporadic
fault if individuzl
wheels turn at more
than 6 km/h with igni-
tion switched on. i

zin wiring between speed sensor-Nb5-
“and controlZunit -J104-.

‘| ' Rotor dirty .or damaged

# Locate and eliminate open circuit or
short circuit

# Check, clean or replace rotor

4 Renew wheel bearing = >Page 40-3

# Check fitting location of speed sensor
=> Page 45.13

# Check speed sensor -G47-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder

00284
ABS inlet/glitfet Valve, "
frant right -N138-

Qpen circhit, shart 1o positive or to garth

in wiring between ABS hydraulic modula-
tor -NbB5:=angpontrol unit -J104-

$:ABS inlety alve -N138- defective

# Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram far all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with -V.A.G 1710- (test
steps 1 and 5)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00285

Front right speed sen-
sor -G45-

Note:

May mistakenly be
displayed as sporadic
fault if individual
wheels turn at more
than 6 km/h with igni-
tion switched on.

# Open circuit, short to positive or to earth
in wiring between speed sensor -G45-
and control unit -J104-

4 Rotor dirty or damaged

4 Excessive play in wheel bearing

4 Speed sensor -G45- not properly installed

# Speed sensor -G45- defective

# Use current flow diagram to locate and
rectify open circuit or short circuit

4 Check, clean or replace rotor

# Renew wheel bearing = >Page 40-3

4 Check fitting location of speed sensor
=> Page 45-13

# Check speed sensor -G45-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- hinder
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V.A.G 1551 print-out |

Fault code .

Fault rectification

00287 :
Rear right speed sen-
sor -G44- . '
Note:

May mistakenly-be: -

displayed as sporadic
fault if individual
wheels turn at more

than 6 km/h with ignii

A #in wiring between speed sensor-G44-
“lisand cantfol unit ~J104-

4 Rétor dirty ‘6ridamaged
# Excessive play in wheel bearing

14 Speed sensor -G44- not properly installed

# Use current flow diagram to locate and
rectify open circuit or short circuit

# Check, clean or replace rotor

4 Service wheel bearing housing = > Page
42-48

# Check fitting location of speed sensor
=> Page 45-13

# Check speed sensor -G44-, perform
functional test with -V.A.G 1710- (test
step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Passible causes of fault

Fault code

Fault rectification

00290

Rear left speed sensor
-G46-

Note:

May mistakenly be
displayed as sporadic
fault if individual
wheels turn at more
than 6 km/h with igni-
tion switched on.

# Open circuit, short to positive or to earth
in wiring between speed sensor -G46-
and control unit -J104-

4 Rotor dirty or damaged

4 Excessive play in wheel bearing

4 Speed sensor -G46- not properly installed

# Speed sensor -G46- defective

# Use current flow diagram to locate and
rectify open circuit or short circuit

4 Check, clean or replace rotor

# Service wheel bearing housing = > Page
42-48

4 Check fitting location of speed sensor
=> Page 45-13

4 Check speed sensor -G48-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
AEBS fault finding with ABS tester -V.A.G
1710-

01-23

V.A.G 1551 print-out

Fault code -

Fault rectification

00301
ABS return flowe-pump
-V39-

0 Open circuit or contact resistance in
earth connection or voltage supply to re-
turn flow pump -V.39-

"\ #. Open circuit or short to.positive in wiring

___between reiaym Jm1 0"5 . nd control unit -

4 ABS return flow pump relay J105- re-
Sturneflow pump £V39- -
dulator defective.

# Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

4 Use current flow diagram to locate and
eliminate apen circuit ar shart circuit

# Check relay -J105-, return flow pump -
V39- and hydraulic madulator -N55-,
perform functional test with V.A.G 1710
{test step 3)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00302
ABS solenoid valve
relay -J106-

Note:

If this fault is dis-
played, additionally
check ABS inlet/outlet
valve -N160-, fault
code 00649,

# Open circuit or contact resistance in
garth connection or voltage supply to re-
lay -J106-

4 Open circuit, short to positive or to earth
in wiring between relay -J106- and con-
trol unit -J104-,

4 Solenocid valve relay -J106 or hydraulic
modulator -N55 defective

# Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

# Use current flow diagram to locate and
eliminate short circuit or open circuit

# Check relay -J106- and hydraulic modu-
lator -N55-, perform functional test with
V.A.G 1710 (test step 1)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-

01-25

Fault code

Fault rectification

00526
Brake hght switch -F-

.| # Brake light bulbs -M9 or -M10 _defectlve
" .| #.Brake hght switch-defective -. e

# Use current flow diagram to locate and
eliminate open circuit or short circuit

4 Replace bulbs

1 # Check brake light switch

Read measured value block = > Page 01-
30 or perform functional test with -
V.A.G 1710- (tesl step 2)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out Possible causes of fault Fault rectification
Fault code
00532
Supply voltage # Open circuit or contact resistance in vol- | # Use current flow diagram to locate and
tage supply to control unit -J104- (con- eliminate open circuit or contact resi-
tact 1) or in earth connection to control stance. Perform functional test with -
unit -J104- V.A.G 1710- {test step 1)
= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
4 Voltage dips or overvoltage in vehicle 4 Check alternator and voltage regulator.
electrical system = > Current Flow Diagrams, Electrical
Notes: Fault-finding and Fitting Locations binder
4 As soon as vehicle voltage returns to 4 Perform functional test with -V.A.G
permissible range, ABS is reactivated and 1710- (test steps 1 and 5)
ABS Attention lamp -K47 goes out. = > Power train, running gear and Bosch
4 This fault is only stored if it occurs when | ABS fault finding with ABS tester -V.A.G
vehicle speed is more than 6 km/h. 1710-
01-27
V.A.G 1551 print-out Possible causes of fault Fault rectification
Fault code
Differing wheel speed |4 Rotor with wrong number of teeth fitted |# Check all rotors = >Page 45-13 and
pulses #:Rotor dirty.oridamaged i & read measured value block = > Page
Note: 01-30
May mistakenly be= = J e i Semy e nT SRR 07 COUTE T DUrEeaES, I mart o i e Check all rotors. Clean or replace faulty

displayed as spor
fault if individual
wheels turn at more 2
than 6 km/h with igni- :

tion switched on.

‘component.
# Check fitting location of all speed sen-
sors => Page 45-13

e,

4 Speed sensor not prop;rly installed # Check all wheel bearings =>Page 40-1

# Excessive wheel bearing clearance or and 42-48
wheel bearing defective
4 Speed sensor defective 4 Check all speed sensors, perform func-
tional test with -V.A.G 1710- (test step
6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out

Passible causes of fault Fault rectification

Fault code

00649
BS inlet/outlet valve,
rear -N160-

# Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram for all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with V.A.G 1710 (test
steps 1 and b)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-

# Open circuit, short to positive or to earth
in wiring between ABS hydraulic modula-
tor -N55- and control unit -J104-,

4+ ABS inlet/outlet valve -N160- defective

65535

Control unit faulty
Note:

If fault "ABS return
flow pump -V398-" is
displayed at same ti-
me, first eliminate the
cause of this fault.

4 Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

+ Replace control unit -J104-

4 Open circuit or contact resistance in
earth connection or voltage supply to
ABS control unit -J104-

4 Control unit -J104- defective

01-29

have been located and eliminated.
Notes:
.. & A display. grou red values is provided
O_If_ th_;_‘ewprinter is switched on, the display will be printed out on
= the fecord slip.

~°Connéct fault reader V.A.G 1551 with diagnosis cable V.A.G

1551/1 to diagnosis connector at relay socket 1 on left of ple-

num chamber.
— Attach black connector to black diagnosis connector
Nate:

VAGI551/1

If there is no display, check voltage supply for black diagnosis
connector => Page (01-57
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V.A.G self-diagnosis HELP | 4 Reading on display:
1 - Rapid data transfer 1) \) displayed alternately
2 - Flashing code output 1) ) i . i
- Attach white connector to white diagnosis connector
Note:
The blue connector is not required.
- Switch on ignition or start engine.
Notes:

¢ Additional user information can be printed out by pressing the
HELP key on V.A.G 1551,

¢ The => key switches to the next step in the program se-
quence.

- Switch on printer by pressing PRINT key, indicator lamp in key
comes on.

— Press key 1 for "Rapid data transfer” mode.

Rapid data transfer HELP| 4 Reading on display:
- Press keys O and 3; 03 enters the address word "Brake elec-
Enter address word XX P
tronics”.
Rapid data transfer al ¢ Reading on display:

) - Confirm entry with Q key.
03 - Brake electronics

[ 4A0 907 379 X Brake electronics | L. The control unit identification is shown in the display

01-31 ——

Allocation

[ Contral unit with no wheel speed out-
puts

~Gantrokunit with wheel speed outputs

¢ Refer also 1g Parts List for assignment of control unit for ABS -
J104.: '
R Ihfd'rm'atiorf‘?@n wheel speed outputs, e.g. on vehicles with au-
T {ématic gearbox O1F.
= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

Mo reply from control unit | € adjacent display appears:
— Press the HELP key to obtain a printout of the possible causes
of fault.
or
K -wire not switching to earth/positive {4 _ Check wiring of diagnosis lines "L" and "K" = > Page 01-37
HELP
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or

No signal from control unit | 4
Communication problem | 4
Rapid data transfer HELP| 4
Select function XX
Rapid data transfer al 4
08 - Read measured value block

Read measuraed value block HELP 4
Enter display group number XX

Reading measured value block

1 2 3 4 5 6

- Check voltage supply and earth connection to contral unit -
J104.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

— After eliminating the passible causes of the fault, once again
enter address word 03 for brake electronics and confirm with
the Q key.

If adjacent display appears:
- Fault elimination = > Page 1-3%
— Press => key

Reading on display:
- Press keys O and 8, 08 selects function "Read measured value
block”

Reading on display:
— Confirm entry with Q key.

01-33

Reading on display:
- Press key O twice.
-Confirm éntry with-Q key

Reading on display:

¢ Display fields 1 to 4 indicate the wheel speed in km/h. This is
calculated by the gontrol unit -J104 on the basis of the in-
coming wheel spabY sensor pulses. If a vehicle is evenly acce-
Iera;gd{moygdpp{?@d_;y surface, the maximum permissible diffe-
rence’ between th*é?idi'SpI:ay values 1 to 4 is+ 1 km/h (rounding
error). If deviations exceed the above figure, check wheel
speed sensors and rotors = > Pages 45-13 and 45-17

4 To check whether wheel speed sensors have besn mixaed up,
turn wheels by hand whilst securing the other driven wheels to
prevent them turning.

¢ If the measured values indicate a fault, test function with ABS
tester -V.A.G 1710- in line with fault finding instructions.

= > Power train, running gear and Bosch ABS fault finding binder
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Test table: Reading measured value block
Display Designation Test conditions Reading on -V.A.G 1551-
field
1 Wheel speed front left (km/h) 1 {vehicle stationary)
to 19 1)
2 Wheel speed front right (km/h) 1 (vehicle stationary)
o 19"
3 Wheel speed rear left (km/h) 1 {vehicle stationary)
to 19 1)
4 Wheel speed rear right (km/h) 1 (vehicle stationary)
to 19 )
5 Brake light switch -F- 4 Brake pedal not de- 0
(contact 25 on -J104-) pressed
4 Brake pedal depressed 1
6 Voltage at ABS return flow 0
pump -V39- Note:

If reading is 1 (not permissible — return
flow pump running)

perform functional test with -V.A.G
1710- (test steps 3 and 5)

= > Power train, running gear and
Bosch ABS fault finding binder

) Control unit -J104- terminates self-diagnosis if vehicle speed exceeds

19 km/h
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Display Designation
field
7 ABS solenoid valve relay -
J106-
{contact 32 on -J104-)
J106- not energised) perform functional
testiwith - AG1710= (test steps 1
= > Power train, running gear and
Btisch ABS fault finding binder
8 Rear final drive differential lock |4 Differential lock.nof ého 0
switch -F100- gaged e Bt
{contact 13 on -J104-) ¢ Differential lock engaged 1
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Checking wiring of diagnosis connectors

Notes:

¢ The diagnosis connectors and the adapters "K" and "L" of all
vehicle systems featuring self-diagnosis are located in relay sta-
tion 1 {on left of plenum chamber)

¢ Wiring colours and other vehicle systems connected to "white”
diagnosis connector

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

4 For testing, use hand-held multimeter V.A.G 1528, adapter
cable set V.A.G 1594 and test box V.A.G 1598 with adapter
cable V.A.G 1593/3.

4 Switch off ignition before checking wiring.
Black diagnosis connector, voltage supply

- Contact 1 connected to earth

- Contact 2 positive (via fuse 21 to terminal 30)

01-37

Whiie: _diagnc:e:;fisE t:cfxzhnec.t'o.l?'f, d%ata trar;i?sf_er
- Con.tac.t Lpnbing i RN RETE NN .

B Not"required for brake electronics
- Contact 2 = .
_ Dataline:for "Rapid data transfer®. Wiring from diagnosis
connectoris routed via-adapter:" K¥-to control unit for
ABS -J104- (contact 31 & &
_urrent Flow Diagrams, Electrical Fault Finding and Fitting

Locations"-binder

Notes: IR SRS ) 0 I

4 Pull plug off ABS control unit -J104- = > Page 45-10, con-
nect test box -V.A.G 1598- with adapter cable -V.A.G 1598/3-
and measure at appropriate test box sockets

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

¢ Use -V.A.G 1528- to check wiring for open circuit, short 1o po-
sitive or short to earth.
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Checking wiring when "Communication problem" is displayed on
V.A.G 1551

- Consecutively disconnect wiring between other vehicle systems
featuring self-diagnosis "Rapid data transfer” and "white" dia-
gnosis connector, contact 2 (in relay station 1) at adapter "K".

Note:

Other systems featuring self-diagnosis

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

— After disconnecting the wiring to the respective vehicle system,
enter address ward "03" again in "Rapid data transfer” made.

— If control unit identification is then displayed, check wiring to
last contral unit disconnected in line with current flow diagram.

- If no fault is found, renew last control unit disconnected and re-
establish all wiring connections.

Note:

If "Na reply from control unit” is displayed, this indicates that the

wiring to the ABS controf unit -J104- has been disconnected at
some point.
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40-1161

40-1161

| Vehieles:

Replacing wheel bearing
housing

1 - Wheel bearing housing

¢ With 75 mm diameter bearing
bore for vehicles with engines
up to 101 kW

4 With 82 mm diameter bearing
bare for vehicles with engines
from 110 kW

4 Do not grease bearing seat in
wheel bearing housing before
pressing in wheel bearing

# Never widen slot in wheel be-
aring housing (seat for joint
pin} to press out joint pin

# Perform front axle wheel
alignment after remo-
ving/installing or replacing
wheel bearing housing

# Note different types of whesl
bearing housing => Fig. 11

4 - Brake-sover plate
Note:

40-2
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5 — Wheel bearing

4 With 75 mm diameter for ve-
hicles with engines up to 101
kw

¢ With 82 mm diameter for ve-
hicles with engines from 110
kW

# Stepped internal diameter

4 Note correct installation posi-
tion: Large internal diameter of
wheel bearing points to wheel
hub.

4 Pressing out destroys the bea-
ring

4 Pressingout o 75 = > Fig. 3

¢ Pressing in 676=>Fig. 4

4 Pressingout 82 => Fig. 5

4 Pressing in 882 = >Fig. 6

40-1161

40-3

6 - Wheel hub
4 Note different versions: 33
----- ~tgeth up.1e-101 kW engine,
- 3Bteeth as of 110 kW engine
. . # Pressing out 875= >Fig. 1
c.. & L .# Pressingout 882 = >Fig. 2
. # Pressingin 675 =>Fig. 7
4 Pressing in 882 =>Fig. 8
4 Pulling off bearing inner race
=>Fig. 9and 10

40-1161
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\ Fig.1 Pressing wheel hub out of 75 mm diameter wheel bearing

VW412
VW416b

\ Fig.2 Pressing wheel hub out of 82 mm diameter wheel bearing

40-5

< Fig.3 Pressing out 75 mm diameter wheel bearing

< Fig.4 Pressing. home 75 mm diameter wheel bearing -A-
Note- e e
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\ Fig.5 Pressing out 82 mm diameter wheel bearing

4 Fig.6 Pressing home 82 mm diameter wheel bearing -A-
Note:
Large internal diameter of wheel bearing points to wheel hub.

40-7

< Fig.7 Pressing wheel hub into 75 mm diameter wheel bearing

- When pressing in, thrust piece -V¥W519- must only make con-
tact with inner race.

\ Fig:8 Pressing:wheel hub into. 82 mm diameter wheel bearing
— When pressing in, thrust piece -VW455- must only make con-
tact with-the bearing inner rage.

"]

40-8




40-1191

\ Fig.9 Inserting separating device
- Insert separating device into annular groove of bearing in-
ner race and pre-tension with spindle.
Note:

Use commercially available separating device e.g. 715-17 from
Kukko.

\ Fig.10 Pressing bearing inner race off wheel hub

40-9

Fig.11 Forged and cast wheel bearing housings
_ A = Forged version
_ B = Cast version

Neote:

Forged wheel bearing housings are instalfed with 75 and 82 mm
bearing diameter. Cast versions are only fitted with 75 mm bea-
ring diameter. From a technical point of view there are no reser-
vations about installiing different types of wheel bearing housing

" .0p'the same axle. LT

Attention o
If cast wheel beari

5 housiiﬁgg are fitted wh:é:rfl‘performing repairs, then the

modified cover plates and the corresponding ball joints should also be in-
stalled.
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Removing and installing,
suspension strut and drive
shaft

1 - Cap
4 Note different versions
# Bolt to wheel housing on ve-
hicles with 6-cylinder engine

2 - Self-locking nut, 60 Nm
¢ Always replace
4 Tightening with torque wrench
=> Fig. 2

3 - Stop shell

4 - Suspension strut

# Do not unscrew from wheel
bearing housing to replace
shock absorber, coil spring
and wheel bearing; remove
and install as a complete unit
(camber setting)

4 Do not remove drive shaft

¢ Servicing = > Page 40-19

5 Seal
" 9 Always replace
# Pull off protective sheet and
* bond into joint

40-12
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6 — Drive shaft
Note:
If vehicles on which the drive shaft
has been taken out are to be moved,
then an outer joint should be fitted
beforehand in place of the drive shaft
so as not to damage the wheel bea-
fing.
4 Installed in all vehicles with 4-
, 5- and 6-cylinder engine wit
manual gearbox
4 To remove, unscrew connec-
ting links on both sides from
strut and push anti-roll bar
upwards, unscrew fram flan-
ged shaft and unscrew
hexagon combi bolt

40-13

¢ To remove, set appropriate
wheel angle

# Servicing = > Page 40-32

# Different lengths on left and
right

# Note different versions (joints)
depending on engine power

4 On vehicles with ABS, slightly
pull back wheel speed sensor

| S prior to removal and press

home on installation

7 - Packing plate

8 - Cheese-head bolt
4 M8 = 45 Nm
4 M10 = 80 Nm

9 - Self-locking nut
¢ Always replace
4 Tighten to 110 Nm, then tigh-
ten a further 90c
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10 - Shim

11 - Track rod
# Press off steering arm using
two-legged puller => Fig. 1

12 - Wheel bearing housing with

wheel hub

4 Never widen slot in wheel be-
aring housing (seat for joint
pin}) to press out joint pin

4 Perform wheel alignment of
front axle after installation

4 Note different types of wheel
bearing housing = > Page
40-10, Fig. 11

13 - Hexagon bolt
¢ Always replace
4 Head of bolt points in direc-
tion of travel.

40-15

14 - Transverse link with ball joint

# Do not widen slot in wheel
bearing housing when remo-
ving from wheel bearing hou-
sing

+ Joint pin diamster of ball joint
19.0 mm

4 Sheet-steel and forged ver-
sions differ

15 - Self-locking nut, 30 Nm
¢ Always replace

16 - Hexagon flange bolt/hexagon

bolt

+ Always replace

# Fit hexagon bolt instead of
hexagon flange bolt

¢ When using hexagon bolt al-
ways fit washer between
shock abscrber housing and
head of bolt
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17 - SeltHocking nut, 50 Nm
4 Always replace

18 - Hexagon combi bolt/flange bolt

¢ Always replace

¢ Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

4 Tighten M14 x 1.5 to 120 Nm
and then give a further 900
turn

4 Vehicle must be standing on
its wheels when loosening and
tightening (risk of accident).

19 - Self-locking nut, 40 Nm
4 Always replace

20 - Caonnecting link

40-17

< Fig.1 Pressing off track rod joint

<« Fig.2 Tightening nut with torque wrench
» do-this counterhold the piston rod with an Allen key.
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Servicing suspension strut

1 - Slotted nut, 50 Nm
¢ Tensioning coil spring = >
Fig. 1
# Unfastening and tightening
=> Fig. 2
4 Tightening with torque wrench
=> Fig. 3

2 - Suspension strut mounting
4 Replacement part supplied
with integrated ball bearing

3 - Spring plate

4 — Shim

40-19

5 — Stop buffer

# Note different versions depen-
ding on running gear design

# The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sporls version

— 1BB = Heavy duty version

6 - Protective sleeve

40-20




7 - Caoil spring

4 Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

4 The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

¢ Refer to notes under item -
16— shock absorber

4 Replacing => Fig. 1 to 3

4 Installation position: Calour
cede on spring points down-
wards towards shock absorber
housing

8 - Spring plate
* With vent holes

9 - Bellows cover
10 - Shim
11 - Stop buffer
12 - Bellows
4 Top: Fasten in positien in co-

ver
# Bottom: Pull over screw cap

13 - Screw cap, 180 Nm
# Unscrewing and screwing on
=> Fig. 4
¢ 220 Nm on Audi $2 = > Fig.
b

40-22
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14 - Piston rod
4 Counterhold with Allen key
when loosening and tightening
slotted nut = > Fig. 2

15 - For vehicles with heavy duty
version only

16 - Shock absorber

# Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

+ The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

4 Can be replaced individually

40-23

Notes:

4 Up to chassis no. 8C NA 015 724
there is no running gear infarmation
an the data sticker. In such cases,
all vehicles are to be adjusted as in-
dicated in the specified value table
far vehicles with standard and
sports version when performing
wheel alignment. When replacing
shock absorbers or coil springs, de-
termine running gear version by
way of part no. of rear shock ab-
sorbers in combination with parts
list.

# As of chassis no. 8C NA 015 725
the data sticker is provided with the
above identification.
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# Defective shock absorbers
must always be properly pre-
pared before being scrapped.

= > Special Information No. 2; editi-
on 03. 90

¢ Wet-type shock absorbers are
fitted as standard

# Remove piston and pistoen rod
when performing repairs

4 Drain and dispose of oil fill
from housing

4 Install shock absorber car-

‘% ; _@ ( 15 tridges
@ —_

Notes:

# Heavy duty version vehicles are
equipped with shock absorber car-
tridges.

¢ Sports-version vehicles are fitted
with shock ahsaorber cartridges or
gas-filled shock absorbers.

40-25

# Checking {removed) shock ab-
sorber: Check shock absorber
by hand (hold in installation
position) by extending and
compressing it. Shock absor-
ber must move evenly and
smoothly over entire stroke.
Shock absorbers that have be-
en stored for a lengthy period
may have to be pumped se-
veral times. Defective shock
absorbers make a "banging”
noise whilst driving. If they are
functioning properly, slight
traces of shock absorber oil do
not signify that replacement is
necessary. Considerable loss
of oil will result in deficiencies
in the expansion and compres-
sion stages.
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# Checking gas-filled shock ab-
sorber: Compress shock ab-
sorber by hand. The piston rod
must move evenly and smoo-
thly over the entire stroke.
Release piston rod. If shock
absorbers have sufficient gas
pressure, piston rod returns
automatically to initial positi-
on. If this is not the case, the
shock absorber need not al-
ways be replaced. As long as
there has not been a major
loss of oil, the mode of opera-
tion corresponds to that of a
conventional shock absorber.

= > "Special Service Information”
binder: Running Gear No. 17
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17 - Shock absorber housing
# Drain and dispose of oil fill
from housing

18 - Self-locking nut, 40 Nm
+ Always replace

.19 - Connecting link

¢ Unscrew at shock absorber
housing to remove suspensicn
strut
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Fig.1 Tensioning coil spring
- Jaws engage on spring plate
Note:

The coif springs can also be replaced using spring tensioner -

V.A.G 17582/1- in conjunction with strut mounting -V.A.G
1752/2-,

VAG 1403 —

< Fig.2 Loosening and tightening slotted nut

- Slacken spring

— To mave the piston rod up and down, the tubular end of the
wrench can be screwed to the piston rod.

A = Wrench

40-29

¥ Fig.4 Unscre ing 1nd screwing on screw cap

=2 Note: @

'!_—;—l'z
e
n'-?—‘—:
iy, i

7 A- is replaced by toof -40-207 B-.
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Servicin

\ Fig.5 Unscrewing and screwing on screw cap
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drive shaft with
constant velocity joint

All vehicles with 4-, 5- and 8-cylinder
n-8nging and ymanual gearbox.
= NMote:
“Outer constant velocity joints are
packed with grease G-6:

Grease of which in:
Quter Total Joint | Bellows
joint | quantity
@ mm lal [g] [al
88 80 40 50
98 120 80 40
Inner
joint
2 mm
100 80 40 50
108 120 35 85

40-32

Top up fill in joint if necessary when
renewing the protective bellows.
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1 - Circlip
4 Always replace
4 Depending on version, remove
and fit with commercially
available circlip pliers or with -
VW 161 a-, => Fig. 3

2 - Seal
¢ Replace; pull off protective
sheet and bond into joint.

3 - Inner constant velocity joint

4 Note different joint diameters

4 Outer diameter for engines up
to 128 kW: 100 mm

4 Outer diameter for engines up
to 169 kW: 108 mm

# Only replace as complete unit

# Pressing off 8100 mm
=>Fig. 4

¢ Pressing off 8108 mm
=>Fig. b

40-33

# Pressing on =>Fig. 6
4 Greasing = > Notes Page 40-
32

. 4 - Dished washer
4 Installation position = > Fig.

7
¢

No
ne

ted as of 169 kW engi-

5 - Joint bellows with cap
# Check for cracks and abrasion
# Drive off with drift
# Seal end face with D-3 before
fitting on constant velocity
joint

6 - Profiled shaft
# Different lengths on left and
right

7 - Hose clamp
4 Always replace
4 Tensioning = > Fig. 1
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8 - Protective bellows
4 Check for cracks and abrasion
# Before tensioning small hose
clamp briefly vent joint bel-
lows => Fig. 2

9 - Hose clamp
* Always replace
4 Tensioning = > Fig. 1

10 — Dished washer
4 Installation position = > Fig.

9
11 - Spacer
4 Installation position = > Fig.
9
12 - Circlip

4 Always replace

4 Installation position = > Fig.
9

4 Fit into annular groove on
shaft when installing (no lon-
ger visible once joint is instal-
led)

40-35

13 - Outer constant velocity joint
=z 4 Only replace as complete unit
oo Nate different joint diameters:
4 Outer diameter far engines up

4 Outer diameter for 169 kw
crengines: 98 mm
f=>Fig. 8
4 installing: Drive joint onto
shaft with plastic hammer un-
i il cirelip engages in annular
' groove in profiled shaft
# Greasing = > Notes Page 40-
32
4 Thread in joint pin:
- M16 x 1.5 for @ 82 mm wheel
bearing
- M14 x 1.5 for & 75 mm wheel
bearing

40-36




\ Fig.1 Tensioning hose clamp/clip

< Fig.2 Venting joint bellows

- The bellows are often sguashed when installing them on the
housing. This produces a vacuum in the bellows which causes
an inward fold when driving -arrow-. Therefore, briefly vent the
bellows at the small diameter end after fitting to equalise pres-
sure.
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\ Fig.4 Pressing off Inner joint 2.0
- Support ball hub whilst doing so.
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\ Fig.b Pressing off inner joint
- Support ball hub whilst doing so.

< Fig.6 Pressing on inner joint
- Press joint home, install circlip.

Note:
Chamfer on inner diameter of ball hub (splines) must face locating
collar of drive shaft.
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I

4 Fig.8 Pressing ‘'off outer constant velocity joint
- Clamp drive shaft in vice using. soft jaws.
- Remove clamp. .. oo i gi% i

— Fold back bellows.::- &5 08 5 s 0 3
- Screw in special tool -3207- with M14 or M16 threaded end
depending on thread of joint pin until constant velocity joint is

pressed off profiled shaft.

40-793

40-40




-1 -Circlip
-2- Spacer

WR -3- Dished washer

\ Fig.9 Installation position of dished washer, spacer and circlip

40-41

Note:: s
Welding and straightening operations
are.nat permitted on load-bearing

elements or components that locate
the wheels:

1 - Subframe
# Different versions for vehicles

+

" # Tighten Tastening balts on bo-
aework in following order:

" Newed in direction of travel:

- =14 Rear left

~"7Rear right

- 3. Front left

— 4. Front right
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2 - Anti-roll bar

4 Drive vehicle onto platform to
facilitate assembly

# Before bolting to bracket,
make sure distance from sub-
frame is same on both sides

4 5 25 mm on vehicles with 4-
cylinder engine, 8 26 mm on
vehicles with 5- and with 6-
cylinder engine as well as an
vehicles with 4-cylinder 4-
valve enging and Avant

3 - Bearing
4 Apply tals before fitting
4 Note different internal diame-
ters

4 - Clip
4 Pay attention to proper sea-
ting of anti-roll bar bearing du-
ring attachment
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5 - Self locking bolts, 35 Nm
* Always replace

6 - Combi bolt w

. % Always replace -

-7 = Front bearings for subframe
. % Removing front mounting = >
CFig: 30 o
# Fitting front mounting = >
Fig. 4
4 Apily anti-friction assembly oil
G 294 421 A1 beforehand
4 Note different versions depen-
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9 - Hexagon bolt
4 Always replace
¢ Tighten M10 bolts to 35 Nm
and then tighten a further 900
¢ Tighten M12 bolts to 70 Nm
and then tighten a further 900
4 Drill sut sheared-off M10 baolts
and repair using KNM 10 x 1.5
mm thread insert; drill out
sheared-off M12 bolts and re-
pair using KNM 12 x 1.5 mm
thread insert
= > Special Information, Running Ge-
ar, No. 3, Edition 01.91
4 Fit new genuine bolt
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10 - Bearing for transverse link
# Pressing out = >Fig. 1
# Pressing in = >Fig. 2
4 Sheet-steel and forged trans-
verse links have different bea-

. 11 - Sheet-steel transverse link

¢ Forged transverse link = >
Page 40-54
¢ Different versions on left and

. ) }&!ways replace
¢ Tighten to 40 Nm, then tigh-
terka further 1800

4 Vehicle must be standing on
wheels when tightening.
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13 - Hexagon bok

14 — Rear bearings for subframe
+ Note different versions depen-
ding on engine
# Removing rear bearing = >
Fig. 5
# Fitting rear bearing = > Fig. 6

15 - Connecting link
4+ Attach to anti-roll bar

16 - Selt-locking nut, 40 Nm
4 Always replace

17 - Selt-locking nut, 50 Nm
4 Always replace

40-47

18 - Bonded rubber bush
4 Attach to bracket of subframe
# Note different versicns

19 - Self-locking nut, 25 Nm
+ Always replace

© # Always replace
# Head of baolt points in direc-
: tion of travel.

21 - Tab washer
e st 4 Supplied as replacement part
with bolt
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22 - Ball joint

4 Ball joint must correspond to
transverse link (sheet steel or
forged)

¢ Do not widen slot at wheel
bearing housing during
disassembly

# Different versions on left and
right

4 Install joint with odd part no.
on left and joint with even part
no. an right

4 Joint pin diameter 19 mm

4 Perform wheel alignment of
front axle after replacement

¢ Adjusting camber = >Page
A44-21

23 - Packing plate

24 - Self-locking nut, 65 Nm
4 Always replace
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< Fig.1 Pressing out bearing for transverse link

VWA402
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\ Fig.2 Pressing in bearing for transverse link

Vw42 — Press mounting in to stop.

e—
40-1108
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< Fig.3 Removing front subframe bearing
Note:

Turn pipe -3301/4- so that large recess is at brackel for fransver-
se link attachment
Attention:

On removal, bearing and tool may suddenly jump out of subframe (risk of
injury)

4 .- Fig.4 Drawing front subframe bedring home
assembly 0i'G-294 421 A1 beforehand

- Apply anti-friction
Note:
Large collar of thrust piece -3301/2- faces bearing
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40-1181

3301/3

3301

\ Fig.b Removing rear subframe bearing
Note:

Turn pipe -3301/3- so that recess is at bracket for transverse fink
attachment
Attention:

On removal, bearing and tool may suddenly jump out of subframe (risk of
injury)

4 Fig.6 Drawing rear subframe bearing home
Apply anti-friction assembly oil G 284 421 A1 beforehand
Note:
Small colfar of thrust piece -3301/2- faces bearing
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Servicing forged transverse link

1 - Bearing for transverse link
4 Driving out => Fig. 1
# Pressing in = >Fig. 2

2 - Transverse link
Db 4 Different versions on left and
right

3 - Threaded pin
# Press home in transverse link
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4 - Ball joint

1 4 Do not widen slot at wheel
bearing housing during
disassembly

¢ Different versions on left and

2 right

4 Install joint with odd part no.
on left and joint with even part
no. on right

4 Joint pin diameter 19.0 mm

# Perform wheel alignment of
front axle after replacement

5 — Washer
# Discontinued with introduction
of ribbed nut, i.e. when using
a ribbed nut for repairs the
washer no longer needs to be
installed
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6 - Self-locking nut, 65 Nm

1 ¢ Always replace

Notes:

# The seli-locking nut has heen dis-
continued and is being replaced by

2 a self-locking ribbed nut.

# The tightening torque of the ribbed

e nut is 85 Nm. When unscrewing the

: ball jeint from the transverse link

the ribbed nuts should also be re-

newed. To adjust camber, only loo-

sen ribbed nuts and then retighten

to 85 Nm.
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\ Fig.1 Driving out bearing for transverse link
- Clamp transverse link in vice using soft jaws.

- Insert hexagon bolt M10 x 80 and driver -32086- in transverse
link. Screw on with special tool as shown.

- Tighten lock nuts.

VW77115 3206

< Fig.2 Pressing in bearing for transverse link
— Press mounting in to stop.
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Servicing subframe

1 - Subframe

¢ Welding and straightening
work must not be carried out
on the subframe.

# Perform rear axle wheel
alignment after remo-
ving/installing = > Page 44-
11

2 — Subframe bushes
4 Removing front bush = > Fig.
1
¢ Fitting front bush = > Fig. 2
4 Removing rear bush = >Fig. 3
4 Fitting rear bush = > Fig. 4
4 Installation position of bushes
in subframe => Fig. b
Note:
Before fitting, apply assembly lubri-
cant G 294 427 A7 to bonded rubber
bushes.

3 - Washer
* Always replace
4 Ribbed side faces upwards

4 - Hexagon combi bolt
+ Always replace
¢ Tighten to 110 Nm, then tigh-
ten a further 900
4 Tightening sequence:
- 1. Rear right
- 2. Rear left
- 3. Front right
- 4. front left

42-2
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3291/5 ¢

Fig.1 Removing front bonded rubber bush from subframe

- Attach tube -3291/4- (note recesses) with threaded spindle -
3291- at right angles to subframe.

- Attach the two brass washers with the annular grooves next to
one another to the threaded spindle -3291-. Attach washer and
screw on hexagoen nut. Remove bonded rubber bush by turning
the hexagon nut.

Note:

Insert hexagon head of threaded spindle -3281- into recess in tu-

be -3281/4-. Apply grease to annular grooves of brass washers

and threaded spindle.
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Fig.2 Pulling front bonded rubber bush into subframe

v Note: v
" Before fitting, apply assembly lubricant G 294 421 A1 to bonded

rithber bushes.

/= Attach thrust piece -3291/1- to bonded rubber bush and insert
P00 at right;angles in bore of subframe using tube -3291/5- (note

=recesses) and threaded spindle -3291-.

— Attach the two brass washers to the threaded spindle with the
annular grooves facing each other-3291-.

= Attach washer and screw on hexagon nut.

Gl in bonded rubber bush as far as it will go by turning
hexagon nut. Whilst doing so, hold thrust piece -3291/1- and
...bonded rubber bush by hand to stop them turning.

otér

Insert hexagon head of threaded spindle -3291- into recess in tu-

be -3281/5-. Apply grease to annufar grooves of brass washers

- and threaded spindle.
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\ Fig.3 Remaoving rear bonded rubber bush from subframe

— Attach tube -3291/2- with threaded spindle -3291- at right
angles to subframe. Attach the two brass washers with the an-
nular grooves next to one another to the threaded spindle -
3291-. Attach washers and screw on hexagon nut. Remove
bonded rubber bush by turning the hexagon nut.

Note:
Insert hexagon head of threaded spindfe -3281- into recess in tu-

be -3281/2-. Apply grease to annufar grooves of brass washers
and threaded spindle.

29
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Frg 4 Pullmg rear bonded rubber bush into subframe

- Nete: :

"+ Before fitting, apply assembly lubricant G 294 421 A1 to bonded
ribber bushes.

— Attach thrust piece -3291/1- to bonded rubber bush and insert
_alright angles in bore of subframe using tube -3291/3- (note
- recesses) and threaded spindle -3291-.

;f;tach the two brass washers to the threaded spindle with the
Anular grooves facing each other -3291-.

- Attach washer and screw on hexagon nut.

in banded rubber bush as far as it will go by turning

hexagdn nut.-¥Whilst doing so, hold thrust piece -3291/1- and
bonded rubber bush by hand to stop them turning.

Note:

Insert hexagon head of threaded spindie -3281- into recess in tu-
be -3281/3-. Apply grease to annular grooves of brass washers -
3281/1- and threaded spindle.
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\ Fig.b Installation position of bonded rubber bushes in rear subfra-

me.
Note:
The kidney-shaped recesses (arrows) must be in the direction of

the longitudinal axis of the vehicle. Deviations up to max. 100 to
left or right are permitted.

j
A\ =
(i

e
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Removing and installing
drive shaft

1 - Ditferential

2 - Seal
4 Pull off protective sheet and
bond into joint
# Only fitted on vehicles with 5-
and 6-cylinder engine

3 - Drive shaft
4 Servicing.
- Audi B0 Saloon = > Page 42-
13
- Audi 80 Avant and vehicles
with 169 kW engine = > Page
42-18
Note:
If vehicles on which the drive shaft
has been taken out are to he moved,
then an outer foint should be fitted
hefarehand in place of the drive shaft
S0 as not to damage the wheel bea-
rng.
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4 - Packing plate

5 — Cheese-head bolt
4 M8 = 45 Nm
4 M10 = 80 Nm

6 — Subframe

7 — Hexagon combi bolt/flange bolt

4 Always replace

4 Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

4 Tighten M14 x 1.5 to 120 Nm
and then give a further 900
turn

4 Vehicle must be standing on
its wheels when loosening and
tightening (risk of accident).

0
J%‘ 3

A

=

4

afafafafs

! \@@\\ \
A,
S

7
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Removing:
- Remove wheel cap or, on vehicles with light alloy disc wheels,
useispecial tool -3208- to pull cover off disc whesl.
- —":'Uﬁs:('::réimrﬁexagon combi balt, ¢.f.=> Page 42-4, ltem 7
s “iLopsen wheel bolts.
— Unbaolt drive shaft from flange shaft.
s ez parorin encis
LTSlightly pull’ ot ABS dpeed sensor from wheel bearing housing.

A4 =400
-~

4 _ Unfasten the two subframe/lower transverse link securing bolts

\ (one balt not visible in illustration).
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4 _ Remove suspension strut/lower transverse link securing bolts

{ _ Remove connecting link/wheel bearing housing securing bolts

- Remove wheel bearing housing/upper transverse link securing
bolt

— Press down firmly on wheel bearing housing and remove drive
shaft (second mechanic required)

Installing:
.. The_follow
Iasertidrive’shaft into wheel hub (second mechanic requi-

42-12
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Servicing drive shaft with
constant velocity joint

Audi 80 Saloon

Note:

Constant velocity joints are packed

with grease G-6:

Grease of which in:
Quter Total Joint | Bellows
joint quantity
2 mm lgl [l [l
81/89 90 40 50
Inner
joint
g mm
90/100 | 90 | 40 50

Top up fill in joint if necessary when
renewing the protective bellows.

1 - Circlip

2 - Seal

* Always replace
# Depending on version, remove
and fit with commercially
- w-available circlip pliers or with -
=WHETE1 a-) = > Fig. 6

42-13
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4 Replace; pull off pratective
sheet and bond into joint.

4 Only fitted on vehicles with 5-
and 6-cylinder engine




" b W N -

3 - Inner constant velocity joint

4 Outer diameter:

- 4- and 5-cylinder engine: 90
mm

- B-cylinder engine: 100 mm

4 Only replace as complete unit

¢ Pressing off =>Fig. 3

# Greasing = > Notes Page 42-
13

4 - Dished washer
¢ Installation position= > Fig. 8

5 - Joint bellows with cap
# Check for cracks and abrasion
# Drive off with drift
4 Seal end face with D-3 before
fitting on constant velocity
joint

6 - Profiled shaft
+ Same length on left and right

42-15

7 — Hose clamp

* Always replace

. # Tensioning = > Fig. 1

4 Not used on vehicles with 6-
cylinder engine

Protective bellows

4 Check for cracks and abrasion

4 Befare tensioning small hose
clamp briefly vent joint bel-
lows => Fig. 2

9 - Hose clamp
4 Always replace
4 Tensioning = > Fig. 1

10 - Dished washer

¢ Installation position = > Fig.
7

11 - Spacer
4 Installation position = > Fig.
7
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12 - Circlip

4 Always replace

4 Installation position = > Fig.
7

# Fit into annular groove on
shaft when installing (no lon-
ger visible once joint is instal-
led)

" b W N -

13 - Outer constant velocity joint
4 Only replace as complete unit
¢ Pressing off =>Fig. 9
6 4 Installing: Drive joint onto
shaft with plastic hammer un-
til circlip engages in annular
groove in profiled shaft
4 Greasing = > Notes Page 42-

13
7 ¢ Outer diameter:
- 4- and 5-cylinder engine: 81
8 mm
9 - B-cylinder engine: 89 mm

42-17

.7 oF which in:
"Total | Joint | Bellows
guantity
[a] [a] lal
90 40 50
80 30 b0
120 35 86

Top up fill in joint if necessary when
renewing the protective bellows.
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1 - Circlip
4 Remove and install using
commercially available circlip
pliers

2 — Seal
# Replace; pull off protective
sheet and bond into joint.

3 - Inner constant velocity joint

¢ Outer diameter:

- Audi 80 Avant: 100 mm

- Vehicles with 169 kW engine:
108 mm

4 Only replace as complete unit

# Pressing off = >Fig. 3

4 Pressing on = >Fig. 4

¢ Greasing = > Notes Page 42-
18

42-19

A B 0 Check for cracks and abrasion
# Drive off with drift
‘ Seal end face with D-3 before
ing on constant velogity

5 - Profiled shaft
¢ Differerit lengths b left and
right

o 6;?;&”‘;?rotective bellows
g@ Check for cracks and abrasion

7 —:hizl:os:e clamp
+ Always replace
# Tensioning = > Fig. 1

42-20 ———



8 - Cirdlip
4 Always replace
4 Fit inta annular groove an
shaft when installing (no lon-
ger visible once joint is instal-
led)

9 - Quter constant velocity joint

¢ Outer diameter: 89 mm

4 Only replace as complete unit

+ M16 x 1.5 mm thread in joint
pin

4 Pressing off =>Fig. b

4 Installing: Drive joint onto
shaft with plastic hammer un-
til circlip engages in annular
groove in profiled shaft

¢ Greasing = > Notes Page 42-
18

40-1132

e clamp,_’:cl.i:b _

< Fig.2 Venting joint bellows

— The bellows are often squashed when installing them on the

housing. This praoduces a vacuum in the bellows which causes
an inward fold when driving -arrow-. Therefare, briefly vent the
bellows at the small diameter end after fitting to equalise pres-

sure.
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\ Fig.3 Pressing off inner joint
- Support ball hub whilst doing so.

< Fig.4 Pressing on inner joint
- Press joint home, install circlip.
Note:

Chamfer on inner diameter of ball hub (splines) must face locating
collar of drive shaft.

42-23

< Fig.5 Pressing off outer constant velocity joint

- Clamp.drive shaft in:vice usmg soft jaws . ;';_

- Remove clamp. - =%
- Fold back bellows.

- Spread: circlip (see. arrow) and at the same time screw in M16
threaded ‘end of spemal tool -3207- until constant velocity joint
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1 2 3 Fig.7 Installation position of dished washer, spacer and circlip
-1 -Circlip
-2- Spacer
WR -3- Dished washer
f \ Fig.8 Correct positioning of dished washer
‘ j

ILIEIEE I3 HA
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< Fig.9 Pressing off outer constant velocity joint
- Clamp drive shaft in vice using soft jaws.
- Remove clamp.
- Fold back bellows.

- Screwiin speci:al_;;to:cg)l -320:'_/{—:éWi_th M-1;4=:th5readed'éri:§j until con-
stant velocity joint i1s pressed off profiled:shaft.
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Rempoving, installing and
servicing rear axle

Note:

Welding and straightening operations
are not permitted on load-bearing
elements or components that locate
the wheels.

1 - Rear subframe
# Perform rear axle wheel
alignment after remo-
ving/installing = > Page 44-
11
4 Servicing = >Page 42-1

2 - Self-locking nut
4 Always renew
4 Tighten to 70 Nm, then tigh-
ten a further 900
4 Vehicle must be standing on
the ground when tightening.

42-27

3 - Hexagon bolt
* Always renew

4 - Hexagon bolt

¢ Servicing = >Page 42-44

6 - Ecé'en'tri'c bolt

.left or right from centre positi-

. _=ondmin. — max. adjustment).

Self-lacking nut

¢ Always renew

¢ Tighten to 70 Nm, then tigh-
s ometgnzasturther:900

# Vehicle mistbe standing on
the ground when tightening.
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8 - Support bracket for adjusting
camber
4 Welded to transverse link on
both sides.
# Ensure correct seating of ec-
centric bolt and washer.

9 - Eccentric washer
4 Inner hole with lug

10 - Selt-locking nut
¢ Always renew
4 Tighten to 50 Nm and then
give a further 90oturn.
4 Hold upper transverse link ho-
rizontal whilst tightening.

42-29

11 - Suspension strut
# Removing:
- Remave wheel.
- Remove suspension

strut/lower transverse link se-
curing bolt
- Remove suspension

“bolts
= Remove suspension

. o strut/uppet transverse link se-

7 sguring bolt?

< Take out suspension strut

# Dismantling and assembling
= >Page 42-63
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12 - Wheel housing
13 — Hexagon combi bolt, 55 Nm

14 - Hexagon bolt
¢ Always renew

15 - Hexagon bolt
4 Always renew

16 - Upper transverse link
¢ Servicing = >Page 42-38

17 — Wheel bearing housing
# Servicing = >Page 4Z-48

18 - Washer
4 Always renew

19 - Self-locking nut
¢ Always renew
T i4eTighten to 50 Nm and then

give a further 80oturn

20 - Selt-locking nut, 95 Nm
* Always renew

42-32
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21 - Self-locking nut, 50 Nm
4 Always renew

22 - Self-locking nut, 50 Nm
¢ Always renew

23 — Wheel bearing housing
+ Servicing = >Page 4z-48

24 - Connecting link
25 - Hexagon balt

26 - Self-locking nut, 40 Nm
4 Always renew

27 - Anti-roll bar
28 - Mounting
29 - Clip

30 - Hexagon bolt, 25 Nm

42-33

31 - Self-locking nut, 85 Nm
* Always renew
# Vehicle must be standing an
wheels when tightening.

32 - Eccentric washer
4 Inner hole with lug

_ % Always renew

34 i ‘;'?I_'rack rod
# Pressing off =>Fig. 1

35 Eccentric bolt for adjusting toe
" 4 Adjusting toe = > Page 44-
11
¢ Do not turn more than 900 to
left or right from centre positi-
on {min. — max. adjustment).

42-34




\ Fig.1 Pressing track rod off rear axle steering arm

— Unscrew self-locking nut beforehand
- Take out eccentric bolt for removal

42-35

I$e||;vicing upper transverse
in

Servicing forged transverse link

1 - Bonded rubber bush
4 Replacing =>Fig. 1 to 4

2 — Upper transverse link
4 Replacement part supplied
with bonded rubber bushes in-
stalled
4 |dentical part on left and right

3 - Bonded rubber bush
4 Replacing = >Fig. 5 to 8
4 No installation position is en-
visaged for mounting with slot
in outer casing
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\ Fig.1 Inserting assembly tool in transverse link
- Insert assembly tool -3288- as shown in transverse link and
firmly tighten both securing bolts.

4 Fig.2 Inserting thrust piece in transverse link

Note:
Make sure thrust piece -3288/1- is correctly positioned, Otherwi-
se eve of transverse link will be damaged.
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< Fig.3 Inserting cross piece in assembly tool
- Align cross piece -3292/2- with assembly tool -3288- and
screw an

- Screw spindle into cross piece and, pressing bonded rubber
bush out of transverse link with thrust piece -3288/1-.

— Attach bonded rubber bush at right angles to transverse link.

= Scrgiw thrust pieces -3288/3- and -3292/2- together as shown
i anpgithizhiexagon bolts, thereby drawing mounting into transverse

7 ink eye to stop.
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\ Fig.b Inserting assembly tool in transverse link

- Insert assembly tool -3292- in such a way that the radii of the
two jaws of the special toal are positioned between mounting
and transverse link eye.

- Screw in threaded spindle to stop so that the bonded rubber
bush is slightly pressed off transverse link eye.

\ Fig.6 Inserting thrust piece in transverse link
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< Fig.7 Pressing bonded rubber bush cut of transverse link

- Fasten cross piece -3292/2- with the hexagon bolts -a- (M10 x
80) provided to assembly tool -3292-,

- Centre cross piece with respect to thrust piece -3282/4-.
- Screw spindle into cross piece until bonded rubber bush is

<« Fig.B Pressing bonded rubber bush into transverse link
s Press bush home.
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Servicing sheet-steel transverse
link

1 - Bonded rubber bush
# Pressing out = > Fig. 9
4 Pressing in => Fig. 11

2 — Upper transverse link
4 Replacement part supplied
with bonded rubber bushes in-
stalled
4 |dentical part on left and right

3 - Bonded rubber bush
# Pressing out = > Fig. 10
4 Pressing in = > Fig. 12
# No installation position is en-
visaged for mounting with slot
in outer casing

A42-0047

VW 4168
131408

VW 4571 —

| | g
{\ ot 1 I

VW 457/2 V-W‘ ﬂSSA-H '
I ]
‘ T

< Fig.9 Pressing bonded rubber bush out of transverse link

- If tube -VW 416B- tilts when pressing out, relieve pressure and
start again.

: D N
‘Ensure exact positioning of lower tube section -41-501-.

42-42
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\ Fig.11 Pressing bonded rubber bush inte transverse link
- — Attach bonded rubber bush at right angles to transverse link.
VW 516 - Press bush in to stop.

_ 7 YW 456 A/t
B Y=
....... / M

VW 412 1 Fig.12 Pressing bonded rubber bush into transverse link
311111 - Press bush in to stop.

VW 457/2
VW 516
VW 457/%
3062
3140A

VW 456 AH
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. I$e||;vicing lower transverse
e in

1 - Rear bonded rubber bush
# Replacing = >Fig. 1 to 4
4 Always replace both halves of
bush

2 - Lower transverse link
4 Replacement part is supplied
with bonded rubber bushes in-
stalled

3 - Front bonded rubber bush
# Replacing = >Fig. 5
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\ Fig.1 Inserting assembly tool in transverse link
Noftes:

¢ The two collars of the bonded rubber bushes must be flanged
slightly before inserting the special tool.
¢ Insert the special tool very carefully.

- Insert assembly tool -3293- in such a way that the radii of both
jaws of the special tool are positioned between mounting and
transverse link eye.

- Screw in threaded spindle to stop so that the bonded rubber
bush is slightly pressed off transverse link eye.

< Fig.2 Inserting puller in transverse link

- Insert the commercially available Kukko puller -15-0- in the
transverse link.

- Insert the drift and special tool -3111/8- in bore of bonded rub-
ber bush.

- Next, screw Kukko -18-0 -into -Kukko -15-0- and centrally
align.

— Then screw in threaded spindle -A- until the bonded rubber
bush is pulled out.
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_" FrgS Pulliné second half of bonded rubber bush out of transverse
Mk |
“histinsert thierspecial tool -3349- in transverse link.
- ="Then remove second half of bush by screwing in spindle -
3301/1-,

< Fig.4 Pulling bonded rubber bush into transverse link

- — Insert both halves of the bonded rubber bush with the thrust
pieces -3293/4- and the threaded spindle at right angles into
the transverse link.

— Draw in mounting to stop by tightening threaded spindle -A-.
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\ Fig.5 Pulling cut/pressing in bonded rubber bush for lower trans-

verse link
— Press bush in flush.
Neote:

When pressing out, ensure that the bonded rubber bush does not
rest on front of special toof -3259-.

- Collar of special tool -3259- points to special tool -VW 401-,
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e wed ed ey oo Servicing wheel bearing

1 - Wheel bearing housing

4+ Do not grease besaring seat in
wheel bearing housing before
pressing in wheel bearing

4 After replacing wheel bearing
housing, perform rear axle
wheel alignment = > Page
44.11

# Supplied as replacement part
with hole for accommodating
clamping sleeve/wheel speed
sensor

2 — Clamping sleeve
4 Grease all round with brake
cylinder paste before inserting
in wheel bearing housing
4 Press home in wheel bearing
housing.
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3 - Wheel speed sensor
4 Pull out to remove
# Press home by hand to install

4 - Bonded rubber bush
4 Replacing = > Fig. 8 to 10
# Always replace both halves of
bush

5 — Wheel bearing

4 Stepped internal diameter

4 Note correct installation posi-
tion: Large internal diameter of
wheel bearing points to wheel
hub.

4 Pressing out destroys the bea-
ring

4 Pressing out = >Fig. 2

# Pressing in 875=>Fig. 4

# Pressingout 8 82 => Fig. 5

42-49

6 - Cover plate
# Bolt to wheel bearing housing

7 - Wheel hub

4 Pressing out = >Fig. 1

# Pressing in = >Fig. 3

4 Pressing off bearing inner race
=>Fig. 6 and 7

¢ Vehicles with 169 kW engine
and vehicles with 16™ running
gear feature 5-hole wheel hub

8 - Hexagon bolt, 10 Nm
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\ Fig.1 Pressing out wheel hub

\ Fig.2 Pressing out wheel bearing.

< Fig.3 Pressing in wheel hub

tool VW 513 must only rest on inner race.

\ Fig.4 Pressing home wheel bearing -A-, 8 75 mm
- Large internal diameter of wheel bearing points to wheel hub.
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\ Fig.5 Pressing home wheel bearing -A-, ¢ 82 mm
— Large internal diameter of wheel bearing points to wheel hub.

< Fig.6 Inserting separating device
- Insert separating device into annular groove of bearing in-
ner race and pre-tension with spindle.
Note:

Use commercially avaflable separating device e.g. 15-17 from
Kukko.
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‘ . Fig.7 Pressing bearing inner race off wheel hub

< Fig.8 Inserting assembly tool in wheel bearing housing
- Pasition support 3292/1 on bonded rubber bush.

- Push assembly tool -3292- over support -3292/1- until contact
15 made.

— Tighten threaded spindle up to stop so that the two jaws of the

assembly tool -3292- are positioned in the annular groove bet-
ween the bonded rubber bush and wheel bearing housing.
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\ Fig.9 Screwing cross piece ta assembly tool

— Centre cross piece 3292/2 and position it in full contact with
support 3292/1 by tightening the two hexagon bolts.

- Screw in spindle of cross piece 3292/2 until the mounting is
pulled out.

4 Fig.10 Pulling bonded rubber bush inte wheel bearing housing

— Insert bonded rubber bush on both sides at right angles in hole
in wheel bearing housing.

- Position a thrust piece 3293/3 on both mountings and draw in
threaded spindle to stop.
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.. Servicing suspension strut

: antling and assembling suspensi-
on strut = > Page 42-63

Addapter ",

# Different versions on left and
right

4 Axes -A- and -B- are parallel.

2 - Self-locking nut
¢ Always renew
4 Tighten to 95 Nm and then
give a further 900 turn.

3 - Damping ring
4+ Apply talc before fitting
# Attach to coil spring so that it
touches the stop on the end of
the spring
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4 - Coil spring

4 Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

4+ The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

4 Attach to shock absorber and
turn in such a way that the
end of the spring coil touches
the stop of the lower spring
plate

4 Installation position: Colour
code on spring paints down-
wards to spring plate

4 |7 suspension strut has been
installed properly, lower end of
spring faces rear on left and
front on right
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4 Up to chassis no. 8C NA 015 724
-thiere is no running gear information

far vehicles with standard and

gportsversion-when:performing
ment, When replacing

shock absorbers or coil springs, de-
+ termine running gear version by
way of part no. of rear shock ab-
sorbers in combination with parts
list.
# As of chassis no. 8C NA 015 725

the data sticker is provided with the

above identification.

o

5 - Hexagon bolt
4 Always replace
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6 — Shock absorber
4 Defective shock absorbers
must always be properly pre-
pared before being scrapped.
= > "Special Service Information”
binder: Running gear no. 2; edition
03.90
# Refer to Parts List
4 Prior to replacement, consult
vehicle data sticker as that is
the anly way to establish
spring version
# The codes on the data sticker
stand for:
- 1BA = Standard version
- 1BE = Sports version
- 1BB = Heavy duty version
4 = >Notes on -ltem 4-
# Can be replaced individually

42-59

. # Replacement-part supplied

4 Vehicles with sports running
gear are equipped with gas-

+ifilled shock absorbers.

. % Axes =A- and -B- are parallel.

“4-Onassembly note angle bet-
ween axis -B- and axis -C- of

TG 2ot i
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# Checking {removed) shock ab-
sorber: Check shock absorber
by hand (hold in installation
position) by extending and
compressing it. Shock absor-
ber must move evenly and
smoothly over entire stroke.
Shock absorbers that have be-
en stored for a lengthy period
may have to be pumped se-
veral times. Defective shock
absorbers make a "banging”
noise whilst driving. If they are
functioning properly, slight
traces of shock absorber oil do
not signify that replacement is
necessary. Considerable loss
of oil will result in deficiencies
in the expansion and compres-
sion stages.

. .4 Checking gas-filled shock ab-
i sorber: Compress shock ab-
“ & must move evenly and smoo-
o thly over the entire stroke.

Release piston rod. If shock
absorbers have sufficient gas

automatically to initial positi-

an ifthisiis not the case, the

shock absorber need not al-
avs'be replaced. “Ad 16ng as

= there-has not-been a major

ss of oil, the mode of opera-

on corresponds to that of a

= 5:”“"%” cial service information”
binder: Running Gear No. 17
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Dismantling and assembling suspension strut

Dismantling:

- Remove suspension strut - refer to Servicing Rear Axle, Page
42-30, -ltem 11-.

« _ Suspension strut in spring tensioner V.A.G 1752,

Note:
Mustration shows feft suspension strut.

D 20

42-63

Pl DLl T
« _ taking care to ensure that thelaaibspring is seated correctly
in adapter V.A.G 1752/2 -arrow-.
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4 _ Unscrew nut -arrow- and remove bolt.
— Remove adapter and damping ring.
- Remove pretensioned spring with tensioner V.A.G 1752/1.

- Remove defective shock absorber from spring tensioner V.A.G
1752 and treat appropriately prior to scrapping.

= > "Special Service Information™ binder: Running gear no. 2;
edition 03.90

Assembly:

4 _ New shock absorber as shown in spring tensioner V.A.G 1752,
Note:
Note position of notch on lower spring plate -arrow-,
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4 _ Pretension new coil spring with tensioner V.A.G 1752/1.

- Position pretensioned coil spring on shock absorber. Colour
code on coil spring must point downwards towards spring plate

4
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\_,

V.A.G'I752|12

o,

VAG1752/2

[+z750)

4

- Fit adapter.

— Insert fastening bolt in adapter and loasely screw on nut -
arrow-.

Note:
Nut points in direction of travel.
— Insert locating pin -A- in adapter and secure loosely with nut.

— Turn adapter accordingly until pointer on scale of spring tensio-
nerV.A.G 1752 points to 210+ 20 {lock bolt -D- slack) and ...

— L = left suspension strut
- R = right suspensien strut
Note:

Hlustration shows position of scale when assembling the right
suspension struft,
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. move lever arm -C- with locating pin -A- such that it is hori-
zaontal with respect to height adjuster -B-.

Tighten lock bolt -D-.
Slacken off coil spring and remove tensioner V.A.G 1752/1.
Remove locating pin -A- from adapter on suspension strut.

- Remove Suspensiont strut fro
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Wheels and tyres

The valid wheel/tyre combinations can
be found in the

= > Fault finding binder,
Wheels/tyres

Steel disc wheel

1 - Tyre

# For reasons of safety, tyres
should not be replaced indivi-
dually but at least for a whale
axle.

4 The tyres with the deeper
tread should always be fitted
to the front wheels.

4 It is advisable to use tyres of
the same make, design and
tread pattern on all wheels.

2 - Valve
* Always replace when rene-
wing disc wheel or tyre
4 Only fit valve as per parts list

3 - Steel disc wheel
¢ 6J x15, ET 37

5 - Lock cylim__ie:%EE
4 Attach to wheel bolt and lock

# Attach to lock cylinder

44-2
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7 - Full diameter hub cap
Note:
Place full diameter hub cap with en-
larged hole (marked on back with tyre
valve symbol) over valve and then
press onto disc wheel to ensure pro-
per fit

8 - Retainer spring for balancing
weights

9 - Balancing weights
4 Max 60 g permitted per rim
flange

44-3

Light-alloy disc wheel, Aero

design
1 1 - Tyre
2 ¥ For reasons of safety, tyres
3 should not be replaced indivi-

dually but at least for a whole

tread should always be fitted
to thé front wheels.
4 It is advisable to use tyres of
_ the:same make, design and
TR " tread pattern on all wheels.
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2 - Valve
4 Always replace when rene-
wing disc wheel or tyre
# Only fit valve as per parts list

3 - Light-alloy disc wheel
4 6J x15, ET 37
¢ 7J x15, ET 37

b wNn —

4 — Wheel bolt, 110 Nm
* M14 x 1.5 x 27.5 mm

"ﬂbb 5 — Lock cylinder
4 Attach to wheel bolt and lock

6 - Cap
4 Attach to lock cylinder

8
44-5
7 - Cap
# Pulling off => Fig. 1
8 - Adhesive balancing weights
1 4 Max 60 g permitted per rim
2 flange
3 4 Clean disc wheel
4 Pull off protective sheet.
4 1 . 4 Bond on balancing weight at
5 designated locations
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4 Fig.1 Pulling off trim cap
- Clean trim cap with wet sponge
— Attach special tocl to cap and press on.
— Pull off cap.

- Remove special tool from cap by moving the two rubber nipples
to the side.

44-7

Light-alloy disc wheel,
Speedline design

1 - Tyre
+ For reasons of safety, tyres
should not be replaced indivi-
dually but at least for a whole

) axle.

# The tyres with the deeper
tread should always be fitted
to the front wheels.

4 It is advisable to use tyres of
the same make, design and
tread pattern on all wheels.

2 - Valve

¢ Always replace when rene-
wing disc wheel or tyre

4 Only fit valve as per parts list

44 - 414
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3 - Light-alloy disc wheel
4 7J x15, ET 37

4 — Wheel bolt, 110 Nm
® M14 x 1.5 x 27.56 mm

5 - Lock cylinder
+ Attach to wheel bolt and lock

6 - Cap
4 Attach to lock cylinder

7 - Cap
4 Pulling off => Fig. 2

8 - Adhesive balancing weights
4 Max 60 g permitted per rim
flange
4 Clean disc whesl
4 Pull off protective sheet.
4 Bond on balancing weight at
designated locations

44-9
< Fig.2 Pulling off trim cap
- Clean trim cap with wet sponge
— Attach special tosl to cap and press on.
— Pull off cap.
- Remove special tool from cap by moving the two rubber nipples
to the side.
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Wheel alignment

An appropriate means of performing wheel alignment is to use an
optical axle measuring unit. If no optical equipment is available,
the camber can also be checked with the protractor -3021-.

Test prerequisites

¢ Establish running-gear version (1BA, 1BE or 1EB)

¢ Measuring device properly adjusted and attached

4 Vehicle unladen (kerb weight)

+ Same tread depth on an axle {(max. 2 mm difference)
¢ Tyres inflated to specified pressure.

¢ Vehicle accurately aligned, bounced several times and allowed
to settle

¢ No unpermitted play or damage to suspension, steering and
steering linkage.

Notes:

+ Kerb weight means: the weight of the vehicle ready for the
road (fuel tank completely filled, spare wheel, vehicle tools and
vehicle jack in specified positions).

¢ During adjustment operations, the relevant specifications are to
be adhered to as closely as possible.

ST e 0 It the event of a complaint, it is only appropriate to carry out
: CTE ST S wheel alignmgnt after the vehicle has driven approx. 1000 -
2000 km, as beforehand the vehicle is still subject to settling.

0 Followmg suspension repairs, perform test drive with laden ve-
: Ie prlor to Wheel alignment. Vlbratlons can also be causad by

tention should therefore be paid to fault finding mstructlons if
...... such complaints are received.

B > Fault finding instructions, running gear/front end judder and
steerlng Wheel vibration

44-12
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Specified values for wheel alignment

Valid for all engines
Front axle

Standard/sports running

Heavy duty running gear

gear {1BB)
{1BA and 1BE)

Overall toe (without load) +15°+10" +25°+10"
Camber (straight-ahead paosition) -45° +30° -257+30"
Maximum permissible difference between the two sides max. 307 max. 30°
Toe difference angle with 200 steering angle from left |-1g+ 30~ -lo+ 307
to right
Castor {(non-adjustable) +20 10"+ 30~ +20 10" +£30°
Maximum permissible difference between the two sides max. 307 max. 30"

44-13

Rear axle
Standard/sports running Heavy duty running gear
..................... gear ('I BB}
i : {1BA and 1BE}
Camber 5 ; ) et 407 + 207 407 + 207
Maximum permissible difference between the two sides max. 307 max. 30~
Toe per whesl I ' A : +57 45" +57+5"
Qverall toe I I O N K +10°+£10° +10"+£10
Nores: ......

# Up to chassis no. 8C NA 015 724 there is no running gear information on the data sticker. In such cases, all
vehicles are to be adjusted as indicated in:the specified value table for vehicles with standard and sports ver-

sion when performing wheebalignment:
¢ As of chassis no; 8C.NA 015 725 the
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Adjusting front axle toe

Only with optical axle measuring equipment and special tool -
3279- or -3075-,

Attention:
Special tool -3279- is only for use on LHD vehicles.
The existing special tool -3075- should still be used for RHD vehicles.

Note:

The following work only needs to be performed for vehicles with
6-cylinder engine.

— Use screwdriver to lever off cover from sound absorber

== 4 _ Unscrew both securing bolts for sound absorber
— Unscrew air guide hose at air mass meter
l ( = T - Sgueeze the two quick-release couplings for the crankcase
~j ; breather hoses together at the largest diameter and pull them
TN off the valve covers.
N /
G
ff
\ ~
Y N7
e T~
T,

44-15

— Press sound absorber to rear and at the same time lift it up.

e = Pullaeuum hose aff throttle housing and take out sound ab-
S sorberiih

‘Setting toe on LHD vehicles

— Move wheels 1o straight-ahead position.
—Attach special tool -3279- to left securing nut of track rod
using hole -a- and secure with knurled nut -¢- on chain

s — Position special tool on rear securing bolt of thrust piece cover
using hole -b- by moving steering wheel backwards and for-
rards (second mechanic required)
- Check whether steering wheel spoke 15 horizontal; if necessary,
_..re-position stearing wheel and set straight.

D

For ease of illustration special toofl -3279- is shown with the
Steering box removed.
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4

- Halve specified value for total toe and set to this position at left
and right track rod.

- Secure track rod

- Remove special tool -3279-

— Perform test drive; steering wheel spoke must be horizontal.
Note:

If slight steering wheel is slightly out of line following test drive,
it can be corrected by way of even adjustment of the track rods
on hoth sides.

Example:

IT steering wheel spoke hangs slightly to the right, lengthen right
track rod slightly and shaorten left track roed by same amount.

Check toe again if necessary.

44-17

“Use spec.ifal toal -3075- as described below:

— Unfasten bracket -B- of special tool, turn through 1800 and se-
cure as shown

= Arrow A = direction of travel

— Move steering box to centre position.

— Unscrew bolt -A-.
— Unscrew bolt from spacer on chain
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4 _ Attach special tool to securing nut of right track rod and fasten
to steering box at hole marked -L- using the bolt previcusly
screwed out of the spacer (second mechanic required).

- Check whether steering wheel spoke is horizontal; if necessary,
re-position steering wheel and set straight.

Note:

For ease of ilfustration special tool -3075- is shown with the

Steering box removed.

{4 _ Halve specified value for total toe and set to this position at left
and right track rod.
- Secure track rod
- Remove special tool -3075-
- Test drive vehicle
- Steering wheel spoke must be horizontal

44-19

T oter
e fFglight Steering wheel is slightly out of line following test drive,

it can be corrected by way of even adjustment of the track rods
on both sides.

Example;

steeting wheel spoke hangs slightly to the right, lengthen right

sdrack rad slightly and shorten left track rod by same amount.

Check toe again if necessary.
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Adjusting front axle camber

4 _ |oosen front and centre securing nuts such that shim can just
be moved after loosening rear nut.

{4 _ Use hole in special tool to attach it to centre securing nut.

— Turn spindle such that knurled pin of special tool engages in
hole in lower ball joint and is thus supported by it.

— Position tubular section of retaining bracket on head of centre
7 ifthreadedipin and establish contact between bracket and knur-
+ i led screw.

4 _ Loosen rear nut until shim can just be moved.
— Turn spindle until desired camber angle is attained.
Note:
The front wheels must be standing on loose plates.

Should jamming of the lower ball joint in the transverse link he-
come apparent on turning the spindle (no skight changes on the
camber scale) then use the lever to move the special tool vigo-
rously to the left and right several times.

44-22
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4

. (Chsck

— Pull front of special tool lever vigorously inwards as Tar as it will
go and press rear of lever vigorously outwards as far as its
stop.

— Tighten the two outer securing nuts in this position (second
mechanic required)

- Remove special tool

- Tighten centre securing nut

— Tighten all securing nuts

- Check and if necessary adjust toe

44-23

Adjusting rear axle toe

Igfi‘.g”a‘:'d right adjustment with optical measuring unit)

- Slacken securing nut -arrow-,

— Adjust toe accordingly by turning eccentric bolt -arrow-.
Note:

Do not turn more than 800 to left or right fmin. — max. adjust-
ment).

- Tighten securing nut, re-check toe value and re-adjust, if ne-
cessary.
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Setting rear axle camber

4 _ Slacken securing nut -arrow-,
” \ |’ « _ Adjust camber accordingly by turning eccentric bolt -arrow-.
) j Note:
@ ‘ Do not turn more than 900 to left or right fmin. — max. adjust-
ment).
_ ~ — Tighten fastening nut, check camber again and re-adjust, if ne-
lbf‘,@ cessary.
_ \ ‘mg / - Check and if necessary adjust toe.
\ 5 // //
' /
// PETE)
{
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- Rebalancing/balancing wheels on vehicle

_ Information
“sontained i G
= > Fault finding binder, Running gear, -ltem 10-
" Use.of the Torsen differential has led to.the following changes in
the procedure to be-empleyed.» =+
- Jack up both axles of vehicle and fit stands beneath vehicle
. [Tollow operating instructions of balancing equipment manufac-
e | T

bout wheel balancing and the procedure involved is

“{'Attention:

Release handbrake

- Wheels must be driven by engine so that wheels run synchro-
nously.

- Then balance axles one after another.
Note:

If the above procedure is not observed, the Torsen central diffe-
rential is likely to be damaged.
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General repair information

ABS fault finding instructions
= > Fault finding binder, ABS
Note:

The ABS switch -E83- and the combi refay for ABS -J756- were
discontinued as of model year 1993.

Attention:

The ABS system is basically maintenance free. Work on such a system re-
quires specialist knowledge. Failure to observe the points described in this
Workshop Manual may result in damage to the system and could make the
vehicle unsafe.

# Pull plug off electronic control unit before performing electric
welding.

¢ The electronic contral unit must not be exposed to temperatu-
res in excess of 90o0Cwhen carrying out painting work.

4 I the battery has been removed, the battery terminals must be
properly retightened after reinstallation.

¢ Disconnect battery negative terminal before removing hydraulic
modulator.

tention lamp in the dash panel must not light on exceedlng a

Ts f.the ABS, is.intagt,. Such work inclu-
ithe! replac enewal of-brake linings, brake hoses,
brake discs, brake master ¢ylinder, brake cables and handbrake
components.

¢ If work is perfornigd on-the hydraulic modulator, the electronic
controlunit; the: ﬁ%el speed sensors and the wiring harness or
if assemblies are replaced (for example brake lines after a ve-
hicle has been invelved in an accident) a check is to be perfor-
med on the entire ABS. Carry out the self-diagnosis described
in Repair Group 01 => Page 01-1.

¢ In the course of a subsequent test drive, make sure that ABS-
controlled braking is implemented at least once.

45-2
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Removing and installing
hydraulic modulator

1 2 — Disconnect battery earthing strap.

- Unscrew coolant expansion tank
and set it aside.

— Unscrew/remove brake lines.

- Unscrew hydraulic modulator from

bracket.

oVvPNCAbw

e R L nantion s

When removing and installing brake lines,
|riake sure:that lines are marked/installed in
accordance with designations on hydraulic
i n;oqpléior.; Where necessary, only fit genu-
ine brake lines (not lines sold by the metre).
+Seal-the brake lines arid-connections imme-
fur lu ETi{;ihtening torgque
for brake lines: 15 Nm. If the performance
#of the work involves opening the hydraulic
stem, bleed the braking system using the
wake filling and bleeding unit VW 1238-B.
In addition, a high- and low-pressure test
should be carried out on the brake system

Page

SOENCnpw
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Note:
If no specially shaped brake lines are

available, they should be produced
from lines sold by the metre.

1 - Cover
4 Unscrew from hydraulic unit
so as 1o pravide access 1o re-
lay for return flow pump and
valve relay = > Page 45-8,

Fig. 1

2 - Brake pipe
4 Hydraulic unit to front left

brake calliper
# Marked "VL" on hydraulic

modulator

oVvPNCAbw

45-5

e 3 = Brafl?e.ﬁ.pi_pe

axle
+ Marked "HA" on hydraulic

i de u!atpr

4 Hydraulic unit to front right

e rakereallier U b v

# Marked "VR” on-hydraulic
modulator

ot
SR i3

Séﬁi rake pressure regulator
= =2 '9 Replace only if defective

6 — Brake pipe
# Brake master cylinder to brake
pressure regulator
4 Floating piston circuit, rear

axle
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7 - Brake pipe
# Hydraulic modulator to brake
pressure regulator
1 2 # Pushrod piston circuit, front
axle

8 - Hexagon nut, 10 Nm
# Insert hydraulic modulator in
bracket and secure

9 - Hydraulic modulator

Attention

4 The hydraulic modulator is not to be
serviced in any way with the exception of
pump and valve relay replacement. Never
loosen screw connections.

¢ Where necessary, replace only as a com-
plete unit. High- and low-pressure testing

Page

oVvPNCAbw

10 - Brake master cylinder with servo
unit

45-7

e 5& {4 Fig.1 Reféy Iocatiofﬁs

e S N :
i - \\;-5\—(\\ a = Relay for return pump: = P
¢ D b= Valverelay . ¢

—]
- D S —
= 5
1@

e

@ (7]
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High- and low pressure testing

Test requirements:

¢ Conventional braking system (brake master cylinder, brake ho-
ses, brake lines and brake callipers) functioning properly and
not leaking.

Remove bleeder screw at one of the frant brake callipers. Con-
nect pressure gauge -VW 1310- and bleed.

Insert brake pedal depressor between brake pedal and driver’s se-
at. Apply pressure to brake pedal until the gauge indicates a pres-
sure of 50 bar.The pressure must not drop by more than 4 bar
during the test period of 45 seconds. Replace hydraulic unit if
drop in pressure exceeds the above figure.

Adjust brake pedal depressor until pressure gauge indicates a line
pressure of6 bar. The pressure must not drop by more than 1
barduring the test duration of 3 minutes. Replace hydraulic unit if
drop in pressure exceeds the above figure.

45-9

Removing and mstalllng parts of electronic
control system :

< Fig.1 Removmg and mstalllng electromc control unit | -
Location: e L B '
On left below rear. seé{ bench ©
Notes:

- Cut off cabie tle -b-. Always ‘attach new cable tie after instal-
ling control unit.

- Rérﬁbﬁe cormect

= == -

] Nooeess
Sh | reESeen e es
e e S 1

i
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Adb 0037

Fig.2 Remaving and installing cambi relay
Location:
Front left, beneath instrument panel in auxiliary relay holder

= > Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations

Neote:

Switch off ignition for removal and installation Not applicable as
of model year 19935.

Fig.3 Removing and installing longitudinal acceleration switch
Location:
On left below rear seat bench

- Arrow -a:= on switch pointsin dlrectlon of travel
Notes: ok . S

] SWItCh off |gmtlon for removal and mstaliatlon
¢+ The acceleratlon swnch |s a Ilqwd Ievel swnch (mercury) WhICh

by the ABS, it mtervenes ifi the control cycle, thus affording
additional stabilisation when braking the vehicle.

45-12
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Removing and installing
components of ABS sy-
stem

Front axle

1 - Drive shaft with rotor
4 Outer CV joint is supplied as
replacement part with rotor
# Pull wheel speed sensor back
slightly before removing
4 After installation, press home
sensor by hand

2 — Wheel speed sensor

# Identical part on left and right

¢ To remove, pull out of wheel
bearing housing

4 Press home by hand to install

# Detaching connector for sen-
sor, front left = >Fig. 1, front
right => Fig. 2

4 Pipe routing => Fig. 3 and
4

45-13

3 - Clamping sleeve

* Always replace

# Identical part on left and right

4 Grease all round with brake

cyllnder paste before inserting

. in.whesel:bearing housing
Press home-in wheel bearing
housmg :

4 - Wheel bearlng housmg
S # Supplied as replacement part
"""" with Hole for accommaodating
clamping sleeve/wheel speed

sensor

‘B “He)'(ag'oh cbmbi bolt/flange bolt

aYS:
0 Tighten M16 x 1.5 to 200 Nm
and.then g;ve a further 900

.. and then give a further 900
Lturn

b Vehicle must be standing on
its wheels when loesening and
tightening (risk of accident).
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\ Fig.1 Connector for frant left wheel speed sensor
— Remove coolant system expansion tank and lay to one side.
- Disengage connector from holder and then detach

4 Fig.2 Connector for front right wheel speed sensor
- Disengage connector from holder and then detach

45-15

< Fig.3 Wiring for wheel speed sensor at suspension strut
- Insert lead with rubber grommet in retaining bracket at strut.
- Clip lead into holder.

ubber grammet in retaining bracket at strut.

ders along birake line.

v W
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Rear axle

1 - Drive shaft with rotor
¢ Outer CV joint is supplied as
replacement part with rotor
# Pull wheel speed sensor back
slightly before removing
# After installation, press home
sensor by hand

2 — Wheel speed sensor
4 |dentical part on left and right
4 To remove, pull aut of wheel
bearing housing
# Press home by hand to install
4 Wiring routing = >Fig. 1 and
2

45-17

3 - Clamping sleeve
* Always replace
# Identical part on left and right
4 Grease all round with brake
cylinder paste before inserting
in wheel bearing housing
4 Press home in axle beam

# Supplied as replacement part
with hole for accommodating
clamping sleeve/wheel speed
sensor

© G Hexagon combi bolt/flange bolt
“'$ Always replace

# Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

and then give a further 900
turn

. Mehicle must be standing on

siitgnwheéls when loosening and

tightening {risk of accident).
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\ Fig.1 Wiring routing for wheel speed sensor
— Insert lead with rubber grommets in holders provided at rear
‘ : axle and on floor group.
Note:

The two connectors for the rear wheel speed sensors are beneath
the rear bench seat.

< Fig.2 Wiring routing for wheel speed sensor at subframe
- Screw lead with retainer to subframe.
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Servicing front brakes,
Girling

Notes:

¢ Always install the complete repair
kit.

¢ Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

¢ Brake linings for vehicles with ven-
tilated and non-ventilated brake
discs have the same dimensions,
but the brake callipers differ.

1 - Self locking bolt, 35 Nm
* Always replace
# When loosening and tigh-
tening counter hold on guide

pin

2 - Ribbed bolt, 125 Nm
4 Clean ribbing if reusing

3 - Brake disc
# Replace on axle basis; to re-
move, unscrew brake calliper
beforehand
4 Always dress evenly, on both
sides, starting from thickness
when new
# Ensure adequate wear reserve
# Brake disc diameter: 256 mm
Note:
As of model year 1983, the brake
disc diameter is 280 mm.

46-2
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4 Brake disc thickness:

- Ventilated disc 22 mm

— Non-ventilated disc 13 mm

4 Wear limit:

- Ventilated brake disc 20 mm

— Nen-ventilated brake disc 11
mm

4 - Brake calliper housing
4 Do not disconnect brake hose
when changing brake linings

5 — Heat shield
4 Insert into piston

46-3

6 - Brake carrier with guide pin and

protective cap

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

# Note different versions in rela-
tion to respective brake disc
diameter.
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7 - Brake linings

4 Replace on axle basis = > Pa-
ge 46-8

# Brake lining thickness when
new 14 mm

# Brake lining wear limit 2 mm

4 Checking brake lining thick-
ness = > Page 46-8

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

46-5

Checking brake lining thickness
— Determine thickness of cuter pads by checking visually (with
help of flashlight) through cut-cut in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
B e the brake linings have reached the wear limit and must be re-
P e plagedi

‘Replacing brake linings (Girling)

Note:
Mark brake linings to be reused on removal. Reinstall in their ori-

-gihial position' to prevent uneven braking.
- Remove wheels.

sizilUnscrew lower securing bolt for brake calliper housing. Coun-

46-6




{4 _ Brake calliper housing up and take out brake linings.

4 _ Press back pistens into brake calliper housing.

Note:

Before pressing back the pistons, draw off some of the brake
fluid from the reservoir. Otherwise brake fluid which was used to
top up the brake fluid reservoir may run out and cause damage.
Use & bleeder hottle or a plastic bottle, which is only used for

brake fluid.

46-7

Attention:

Brake fluid is poisonous and must on no account be siphoned orally through

I e, |8 hOSE,
=" Insert brake linings.
£ FESwivel brake calliper housing down and tighten bolts to 35 Nm.
- Fit wheels.
CACa R : Mbtes: o
g e T oE e 4 The Tepair kit includes two self locking hexagon balts which
must be installed in all cases.

... & Firmly depress brake pedal several times with vehicle stationa-

ry, 8o that the brake linings are properly seated in their normal
operating position.
“Check brake fluid level and top up if necessary.
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Servicing front brakes, du-
al-piston version

Notes:

¢ Always install the complete repair
kit.

¢ Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

1 - Self locking bolt, 35 Nm
4 Always replace
4 When loosening and tigh-
tening counter hold on guide

pin

46-9

2 - Brake calliper housing
4 Do not disconnect brake hose
when changing brake linings

3 - Ribbed bolt, 125 Nm
# Clean ribbing if reusing

4 - Brake carrier with guide pin and

protective cap

# Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

# Use grease sachet suppliad to
lubricate guide pins
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5 - Brake linings

4 Replace on axle basis = > Pa-
ge 46-13

# Brake lining thickness when
new 13 mm

# Brake lining wear limit 2 mm

4 Checking brake lining thick-
ness = > Page 46-13

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

6 — Brake disc

E : # Replace on axle basis; to re-

EE S Ea S move, unscrew brake calliper
beforehand

¢ Always dress evenly, on both
sides, starting from thickness
when new

4 Ensure adequate wear reserve

# Brake disc diameter: 276 mm

# Brake disc thickness: 25 mm

# Wear limit: 23 mm

46-12
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Checking brake lining thickness

— Determine thickness of outer pads by checking visually (with
help of flashlight) through cut-out in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
the brake linings have reached the wear limit and must be re-
placed.

Replacing brake linings (dual-piston)

Note:

Mark brake linings to be reused on removal. Reinstall in their ori-
ginal position to prevent uneven braking!

- Remove wheels.

4 _ Unscrew lower securing bolt for brake calliper housing. Coun-
terhald at guide pin.

46-13
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{4 _ Press back pistons into brake calliper housing
- A = gld, removed brake lining
Note:
Before pressing back the pistons, draw off some of the brake
fluid from the reservoir. Otherwise brake fluid which was used to
top up the brake fluid reservoir may run out and cause damage.

Use a bleeder bottle or a plastic bottle, which is only used for
brake fluid.

Attention:

Brake fluid is poisonous and must on no account be siphoned orally through
a hose.

P {7

46-15

... — Fit wheels.
e
S ‘;-'Ehez;srépaéi'r kit includes two self locking hexagon bolts which
must be installed in all cases.
'# Firmly.depress brake. pedal several times with vehicle stationa-
try;-sodhat thigrbrake Hinings are properly seated in their normal
Mgperating position.

‘hef::k brake Tluid level and top up if necessary.
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Servicing rear brake, disc
brake

Rear brakes with automatic adjust-

ment

Notes:

¢ Always install the complete repair
kit.

# Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

46-17

1 - Brake disc

# Replace on axle basis; to re-
move, unscrew brake calliper
beforehand
Always dress evenly, on both
sides, starting from thickness
when new
4 Ensure adequate wear reserve
# Brake disc diameter: 245 mm
# Brake disc thickness: 10 mm
# Wear limit: 8 mm

2 - Brake linings
4 Replace on axle basis = > Pa-
ge 48-Z1
# Brake lining thickness when
new 12 mm
# Brake lining wear limit 2 mm
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# Checking brake lining thick-
ness = > Page 46-21

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

3 - Cheese-head bolt, 60 Nm
4 Cheese-head flange ribbed
bolt, 80 Nm

4 - Brake carrier with guide pin and

protective cap

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

4 |f protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

46-19

5 — Brake calliper housing
# Unscrew from brake carrier to
replace brake linings
4 Do not unscrew brake hose

‘Setflotking bolt, 35 Nm
“ 4 Always replace
¢ When loosening and tigh-
tening counter hold on guide

pin

7 - Lever for handbrake cable
4 Insert handbrake cable

8 - Handbrake cable
# Adjusting handbrake = >Page
46-3{),

9 - Locking clip
4 Attach handbrake cable to
support bracket

46-20




Lrd

456-874

Checking brake lining thickness

— Determine thickness of outer pads by checking visually (with
help of flashlight) through cut-out in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
the brake linings have reached the wear limit and must be re-
placed.

Replacing rear brake linings

Note:

Mark brake linings to be reused on removal. Reinstall in their ori-
ginal position to prevent uneven braking.

- Remove wheels.

— Unscrew brake calliper housing.
- Remove brake linings.

Notes

{se a bleeder hottle or a plastic battle, which is only used for

«and must on no account be siphoned orally through

Brake fluid is, ponsono
a hose,

46-21 ———
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4 _ Serew in piston by turning the threaded spindle clockwise and

the knurled section anticlockwise as far as the stop.

Note:

¢ If piston is difficult to move, use a 13 mm AF open jaw span-
ner on the flats {arrow A) provided for this purpose.

¢ Insert special tool -3272- so that the collar is positioned in
front of the piston.

4 _ Insert brake linings.
- Screw on brake calliper housing, 35 Nm.
- Check brake fluid level and top up if necessary.
Notes:

+ The repair kit includes two self locking hexagon bolts which
must be installed in all cases.

¢ Firmly depress brake pedal several times with vehicle stationa-
ry, so that the brake linings are properly seated in their normal
operating position.

¢ Always perform basic setting of rear brakes whenever brake li-
nings have been replaced = >Page 46-24

46-23

basic setting {handbrake off).
Cheik: Shiaion om0

=+ Alternately prass-handbrake cable:levers-against:stop -A- with a
Tregerewdriver: AR

Note:

< The illustration shows the adjusting nut with the guard plate for
the exhaust system removed. To adiust, use 10 mm long socket
wrench with flexible extension and ratchet.

— Appropriately loosen adjusting nut for handbrake cable -arrow-
until bath levers make contact with stop.

— Pasition vehicle on its wheels and press brake pedal several
times with engine stopped.

— Jack up vehicle and check whether both wheels turn freely
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Servicing handbrake

Note:

Grease all bearings prior to assembly
with white solid lubricating paste, part
no. A0S 126 000 05,

1 - Handle
4 Slide onto handbrake lever un-
til lug on lever engages in tab
on handle.

2 — Cover for handbrake lever
4 Slip onto handbrake lever

46-25

compgonent with pull rod, lok-

king pawl, pushrod, pushbut-
wtom ssure spring and rat-
L. chet i
4 Removing and installing
>Page 48-28

Circlip.
4 Always replace
# a‘ Ensure correct positianing

cEe o o5 e Mounting for handbrake lever

6 - Leaf spring
+ Insert in bracket

7 - Pin
4 Insert in compensator bar
4 Insert pull rod in hole in pin

46-860]
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8 - Adjusting nut, self-locking
4 Adjusting hand brake:
- Disc brake = > Page 486-30

9 - Bushing
4 Slip onto pull rod

10 - Compensator bar
11 - Fulerum pin

12 - Bellows
4 Ensure correct positioning

46-27

Removing and installing handbrake lever

- Use screwdriverton

to-unclip sover
- Remove screw

- Remove ashtray for rear compartment.

= > General bady repairs; Repair Group 70=>
- Remove both screws

- Remave rear section of centre console
= > General body repairs; Repair Group 70= >
- Remove rear guard plate for exhaust system
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Note:

To adjust, use 10 mm Jong socket wrench with flexible extension
and ratchet.

- Unscrew adjusting nut
- Remove compensator bar
— Remove bellows

4 _ Unfasten circlip

- Press out support pin
— Push handbrake lever slightly to rear and then remove
Note:

After installing handbrake lever adiust handbrake = > Page 46-
30.

46-29

Note: : : : i : N b

Due to the automatic réar wheel brake atlfustment there is nor-
mally na-requirermnent 1o adjust the handbrake. Adjustment is only
necessaty. if the handbrake cabifes, brake callipers, brake discs

the exhaust system removed. To.adjust, use 10 mm long socket

wrench with flexible extension and _rarcher,

o,
T

- Turn adjusting nut for handbrak

46-30




4

4

— ... until both levers just lift off stop -A- (second mechanic requi-
red)

— Turn back adjusting nut two turns
Check:

— Alternately press handbrake cable levers against stop -A- with a
screwdriver.

— If lever at opposite brake calliper in each case is pulled off stop,
handbrake cable has been excessively pretensioned.

— Appropriately loosen adjusting nut for handbrake cable until
both levers make contact with stop.

— Apply handbrake and then release it again.

- Check whether both wheels turn freely; if applicable check
freedom of movement of handbrake mechanism.

46-31

Removing, installing and
servicing pedal cluster

Attention:

23 22

[ | Thé brake pedal travel must rot be short-

~ Grease all bearings prior to assembly

with solid fubricating paste, part no. G
052 142 A2

4 Insert other
~insert
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2 - Pedal bracket
4 Do not take out to remove
brake or clutch pedal

3 - Supply hose
# From brake fluid reservoir to
clutch master cylinder

4 - Cirelip
4 Replace, attach to shaft of
pedal bracket

5 - Over-centre spring

4 Do not grease spring

4 Only grease bearings on pe-
dal/pedal bracket

4 Removing and installing = >
Fig. 2

# Different versions on 4-, 5-
and B-cylinder engines.

[46-867]
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6 - Circlip
# Replace, attach to shaft of
pedal bracket

7 - Circlip _

e Abways. replace
¢ Fit-onto pin-

8-Pin

] ihsé_r‘t in clevis iénd clutch pe-

Can be Femoved and installed
without.taking out. pedal brak-

. with moulded bushing; bus-
.hing cannot be replaced

23 22
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23 22

17 - Cirelip

10 - Selfocking nut, 25 Nm
4 Always replace
4 Bolt pedal bracket to bulk-
head/connector plate

11 - Brake servo
¢ If faulty renew complete.

12 - Lock nut
4 Tighten after adjusting clevis

13 - Grommet
# Insert in clevis

14 - Pin
4 Insert in clevis and brake pe-
dal
15 - Circlip
4 Always replace
4 Fit onto pin

46-35

16 - Clevis of brake servo
#* Adjusting:
- Vehicles with pneumatic brake
servo = > Page 47-43, Fig. 1
- Vehicles with hydraulic brake
servo = >Page 47-44, Fig. 2

Always }eplace
# Attach to shaft of pedal brak-
b ket

18 = Brake pedal

.

with moulded bushing; bus-
ing.cannaot. hereplaced
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19 - Seltlocking nut, 25 Nm
4 Always replace

20 - Brake light switch
¢ Adjusting:
- Brake pedal operated
— Press in brake light switch as
far as it will go
— Pull back brake pedal by hand
as far as stop

21 - Clip
4 Press home in pedal bracket

22 - Cheese-head bolt, 20 Nm
4 Screw master cylinder to pe-
dal bracket

23 - Clutch master cylinder
4 Replace if leaking
4 Adjusting clevis = >Fig. 1.

46-37

< Fig.1 Adjusting clevis of clutch master cylinder
a=109.5 = 0.5 mm
- To adjust, turn clevis accordingly
Notes:

4 When measuring, the clevis should be aligned at right angles to
9[ the surface of the clutch master cylinder.

4 I clutch pedal dees not return automatically with clevis set
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Fig.2 Remaving and installing over-centre spring
— Remove retainer from support pin

- Insert clamp -3117- as shown, press clutch pedal and while
doing so remave over-centre spring from pedal bracket/clutch
pedal.

Note:
The illustration shows the clamp with the pedal bracket removed.

46-39

10 n 12 ]3' 12 Removing, installing and ser-

vicing pedal cluster for vehicles
with 169 kW engine

Attention

The brake pedal travel must not be short-
ened by additional floor coverings.

Grease all bearings prior to assembly
with solid lubricating paste, part no. G
052 142 A2
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10 n 2 13 14 1 - Coil spring
4 Insert U-shaped end in pedal
bracket
4 Insert other end in grommet

inserted in clevis

2 — Pedal bracket
+ Do not take out to remove
brake or clutch pedal

3 - Supply hose
# From brake fluid reservair to
clutch master cylinder

10 Ni12 B 14 4 - Circlip
# Replace, attach to shaft of
pedal bracket

5 — Support spring
4 Brown mark
4 Do not grease spring
4 Only grease bearings on pe-
dal/pedal bracket
¢ Removing and installing = >
Fig. 3

6 - Over-centre spring
¢ Red mark
4 Do not grease spring
# Only grease bearings on pe-
dal/pedal bracket
® Removing and installing = >
Fig. 4

46-42
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10 niiz 113 4 7 - Circlip
# Replace, attach to shaft of
pedal bracket

8 - Hexagon bolt, 25 Nm
4 Insert in clevis and bolt to
clutch pedal

9 - Clutch pedal with swing support

4 Fixed in position by setting of
clevis

¢ Attach to shaft of pedal brak-
ket

4 Can be removed and installed
without taking out pedal brak-
ket.

4 Available as replacement part
with moulded bushing; bus-
hing cannot be replaced

46-43

10 1m12 B 10 - Self-locking nut, 25 Nm

* Always replace

4 Bolt pedal bracket to bulk-
head/connector plate

11 - Pushrod for servo unit

12 - Lock nut
4 Tighten after adjusting clevis

13 - Grommet
# Insert in clevis

14 - Pin
# Insert in clevis and brake pe-
dal
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10 NIz B 4

J f:
A Y 4
LS 5 Pt j
0 o [T

.‘";'(" i

15 - Clevis of brake servo
4 Adjusting:
- Vehicles with pneumatic brake
servo = > Page 47-43, Fig. 1
- Vehicles with hydraulic brake
servo = >Page 47-44, Fig. 2

16 - Circlip
4 Always replace
4 Fit onto pin

17 - Circlip

4 Replace, attach to shaft of
pedal bracket

46-45

18 - Brake pedal

# Attach to shaft of pedal brak-
ket

4 Can be removed and installed
without taking out pedal brak-
ket.

4 Available as replacement part
with moulded bushing; bus-
hing cannot be replaced

19 - Shim

20 - Self-locking nut, 25 Nm
4 Always replace
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10 NIz B 4

10 niz 1B 14

21 - Brake light switch
4 Adjusting:
— Press brake pedal
— Press in brake light switch as
far as it will go
— Pull back brake pedal by hand
as far as stop

22 — Bleeder valves
4 Adjust with clevis in position
- Press brake/clutch pedal
— Press in bleeder valve as far as
it will go
— Pull back brake/clutch pedal by
hand as far as stop

46-47

23 - Clip
# Press home in pedal bracket

24 - Cheese-head bolt, 20 Nm
4 Screw master cylinder to pe-
dal bracket

25 — Clevis
4 With welded-on nut, thread:
M8
4 Adjusting clevis = > Page
46-38, Fig. 1

26 - Clutch master cylinder
4 Replace if leaking
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46-507

Fig.3 Inner support spring {(brown}
— Remove retainer from support pin

- Insert clamp -3117- downwards as shown by gently pressing
clutch pedal, then actuate clutch pedal accordingly and while
deoing so remove over-centre spring from support pin/clutch pe-
dal

Neote:

The inner support spring can only be removed after taking out the
outer over-centre spring.

Fig.4 Outer over-centre spring (red)

Note:

The illustration shows the clamp with the pedal bracket removed.
- Remove retainer from support pin

- Insert clamp -3117- as shown, press clutch pedal and while
doing so remave over-centre spring from pedal bracket/clutch
pedal.
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Servicing front brake cal-
liper

Girling brake calliper

Notes:

# When carrying out repairs install all
parts supplied in repair kit.

¢ Apply thin coat of brake cylinder
paste B 000 100 to brake cylinder,
piston and seal.

1 - Dust cap
+ Fit onto bleeder valve

2 - Bleeder valve
4 Apply thin coat of brake cylin-
der paste before screwing in.

3 - Brake calliper housing

4 - Self locking bolt, 35 Nm
4 Always replace
4 When loosening and tigh-
tening counter hold on guide

pin
5 - Oil seal
# Remove with a screwdriver
=> Fig. 2
6 - Piston

4 Use compressed air to press
out of brake calliper housing
= >Fig. 1

# Piston diameter 54 mm

471 ——

Attention

Place a piece of wood in the recess to pre-
vent damaging the piston.
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# Installing = > Fig. 3, 4 and 5
4 First coat the piston lightly
with brake cylinder paste.

7 - Protective cap
# Do not damage when inserting
piston

8 - Brake carrier with guide pins and

protective caps

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

# Use grease sachet supplied to
lubricate guide pins

47-3

F[g1 Using cd_ni:pressed air to press pistons individually out of
brake «calliper housing
" Note:

“Fig. 2 Carefully removing seals with screwdriver
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\ Fig.3 Attaching outer sealing lip of protective cap to piston

4 Fig. 4 Inserting inner sealing lip of protective cap into the cal-

liper housing groove using a screwdriver

Note:
Hold piston in front of brake calliper housing.

T T 475

piston resetting tool
Note

. When pressing in, outer sealing lip of protective cap jumps into
L groove di piston.
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Dual-piston brake calliper

Notes:

# When carrying out repairs install all
parts supplied in repair kit.

¢ Apply thin coat of brake cylinder
paste B 000 100 to brake cylinder,
piston and seal.

1 - Self locking bolt, 35 Nm
¢ Always replace
¢ When loosening and tigh-
tening counter hold on guide

pin

2 - Vent valve
4 Apply thin coat of brake cylin-
der paste to thread before
screwing in.

47-7

3 - Dust cap
4 Fit onto bleeder valve

4 - Brake calliper housing

Oil seal
% Remove with a screwdriver
=> Fig. 2

6 - Piston
4 Use compressed air to press

out of brake calliper housing
= >Fig. 1

Attention

Place a piece of wood in the recess to pre-
vent damaging the piston. Risk of accident!

# Piston diameter 40/45 mm

4 Installing = > Fig. 3, 4 and &

# First coat the piston lightly
with brake cylinder paste.
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7 -

8 -

Protective cap

4 Fit onto piston with outer sea-
ling lip => Fig. 3

4 Insert with inner sealing lip in
groove in brake calliper hou-
sing => Fig. 4

Brake carrier with guide pins and

protective caps

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

4 If protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

47-9

9 - Guide pin

# Grease before fitting protecti-
ve caps

«:10. = Pratective cap

=4 PUHonto brake carrier and

guide pin
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\ Fig.1 Using compressed air to press pistons individually out of
brake calliper housing
Note:
Place a piece of wood in the recess to prevent damaging the pi-
ston.

Only one piston can be pressed out at a time, when doing so,
hold other piston in position in brake calliper housing using piston
resetting ftool.

{ Fig. 2 Carefully removing seals with screwdriver

< Fig. 4 Inserting inner sealing lip of protective cap into the cal-
liper housing groove using a screwdriver
Note:
Hold piston in front of brake calliper housing.

47-12
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piston resetting tool
Note:

groove in piston.

|47'76]

\ Fig. 5 Press the piston into the brake calliper housing using a

When pressing in, outer sealing lip of protective cap jumps into

47-13

“Servicing rear brake cal-
lipers

parts supplied in repair kit.
il Apply=thin-coat-of-brake cylinder
te'E 0100 1t H”;Hré:ke cylinder,

4 Always replace
# When loosening and tigh-
tening counter hold on guide

pin
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2 - Brake calliper housing with
handbrake cable lever
# Renew the brake calliper hou-
sing if there is a leak at the le-
ver for the handbrake cable

3 - Oil seal
® Remove with a screwdriver
=> Fig. 3

4 - Piston with automatic adjust-
ment
4 Unscrewing from brake cal-
liper housing = >Fig. 1
4 Screwing into brake calliper
housing =>Fig. 5
4 Piston diameter 38 mm

|47-76'l

47-15

ling lip =>Fig. 2
L insert with inner sealing lip in
s grogve in brake calliper hou-

6 - Brake carrier with guide pins and

protective caps” ©* = T

# Supplied. as replacement part,
assembled with sufficient

F5 grease on guide pins

If protective caps are dama-

~. ged install repair kit

# Use grease sachet suppliad to

lubricate guide pins

|47'76]
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7 - Bleeder valve
4 Apply thin coat of brake cylin-
der paste to thread before
screwing in

8 - Dust cap
4 Fit onto bleeder valve
9 - Guide pin
4 Grease before fitting protecti-
ve cap

10 - Protective cap
4 Pull onto brake carrier and
guide pin

47-17

1 Fig.1 Unscrewirl'g ﬁiston i_r;oEﬁ brake"_cé'lli;'f)er hous'in:é

- Unscrew piston py. turning:the threaded spindle anti-clockwise
and the knurled kection clockwise. Pull-out sealing lip with pi-
ston. - s s 2

Ty Note:

A If piston is difficafl to move, use a 13 mm AF open jaw spanner
on the flats (am_}_w

3272

4 Fig.2 Attaching ou

e,
e)y - ;
e,
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\ Fig. 3 Carefully remaving seal with screwdriver
Note:

Ensure that the surface of the cylinder is not damaged during re-
moval,

4 Fig. 4 Inserting inner sealing lip of protective cap into the cal-
liper housing groove using a screwdriver

Note:
Hold piston in front of brake calliper housing.

47-19

< Fig. 5 Screwing piston as far as its stop into brake calliper hou-
- Serew in piston by iuming the threaded 'spindle clockwise and
the knurled semff')n anti-clockwise. L
A The protéctive sedl outer sealing lip will then locate id the piston
groove. oo R SO
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Servicing brake master cy-
linder/brake servo

Rear axle - front axle brake circuit

configuration

The pushrod piston of the brake ma-

ster cylinder is applied to the brake

callipers at the front axle, the floating

piston to the brake callipers at the re-

ar axle.

Note:

# Use only fresh brake fluid. Refer to
label on brake fluid reservoir.

1 - Lock washer
* Always replace
T 4.Fit onto pin....

'2 Lock nut .

L ; 0 T|ghten after ad]ustlng clevis

:3 ~-Pin
_____ e lnsert in:clevis and brake pe-
dal

4 - Grominet
¢ Insert in clevis
insert coll sprlng in grommet

fth.prnelmatic brake
servo: = > Fig. 1
”V«ehmles with hydraulic brake

47-22
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" Note::

6 — Oll seal
4 Always replace
4 Attach to adapter before in-
stalling servo unit
¢ Roll onto bulkhead after atta-
ching servo unit

7 - Hexagon nut, 20 Nm

8 - Intermediate piece
4 Long version for 9" servo
units
4 Short version for 10" servo
units

9 - Oil seal
4 Insert in adapter
4 Note that there are different
Versions:

47-23

10 - Brake servo
+ 9" diameter on vehicles with 4
and 5 cylinder engine
# 10" diameter on vehicles with
6 cyllnder englne

As of model year 1 993 gradual intro-

. duction Qf 10" servo umt for all ve-

: - hicles.

This modification does not apply to

o RHD vehicles,m“ e

47-24




# Checking:

— Firmly depress brake pedal se-
veral times with engine stop-
ped. This dissipates the vacu-
um in the unit. Now depress
brake pedal with moderate
force, hold and start engine.

— If the servo unit is warking
properly, the pedal will be felt
to give slightly under foot
{servo assistance becomes ef-
fective).

47-25

¢ If faulty renew complete.

4 On 4-cylinder spark-ignition
engines the vacuum is taken
from the intake manifold

4 On 5- and 6-cylinder engines
vacuum is created by built-in
vacuum pump.

4 Boost factor:

- 9" brake servo: 3.0 : 1

= 10" brake servo: 3.85 : 1

4 Functional:check of vacuum
oL pump:
i < Pull vacuum hose off pump
“and with:engine idling use fin-

s orrrger toecheck for suction effect

at hose connection
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12 - Seal
4 Insert in cap

13 - Strainer

14 - Brake fluid reservoir with float

indicator

# Fill up with brake fluid to
"Max" mark

4 Refer to label on reservoir be-
fare topping up brake fluid

4 Brake fluid, total quantity ap-
prox. 0.6 | in braking system

4 Connection for hydraulic cou-
pling is located on side

47-27

# Functional check of indicator:

— With ignition on, press firmly
on centre of cap {(membrane).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-
tor, unscrew yellow cap with

Theen -0 Thesbrake symbol and press by
""""""""""" hand on visible strainer with
ignition switched on.
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16 - Qil seal
4 Replace after removing brake
servo or master cylinder

17 - Sealing plug
# Moisten with brake fluid and
insert into brake master cylin-
der
4 Press brake fluid reservoir into
sealing plugs
Note:
Replacing plug for pushrod circuit in
all Girling steel brake master cylfinders
=> Page 47-45

18 - Brake pipe

47-29

19 - Brake master cylinder
# 22.2 mm diameter on vehicles
with 4 and 5 cylinder engine
4 23.81 mm diameter on ve-
hicles with 6 cylinder engine
Note:
All vehicles as of chassis no. 8C PA
036 950 feature brake master cylin-
_ders with 23.87 mm diarmeter instead

This modification does not apply to
RHD ‘rehicles.
4 Pull vacuum unit (Item - 22-)
.7 off serve unit before removing
i & Carefully remove from or
insert in serve unit (do not
tilt); non-compliance will result
in servo unit damage.
4 Replace as complete unit if
necessary.
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20 - Hexagon nut, 25 Nm
21 - Washer

22 — Vacuum line with non-return line

4 To check function of non-
return valve:

— It must be possible to blow air
through valve in direction of
arrow, but not in oppaosite di-
rection.

¢ Insert into brake servo unit

4 Note different versions depen-
ding on engine

23 - Bleeder valves
# Brake master cylinder has one
or two valves depending on
braking system
4 Always bleed when bleeding
braking system

24 - Clip

_ 25 - Vacuum hose

26 - Hose clamp

47-32
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Vehicles with 6-cylinder engine
as ts)f chassis no. 8C NA 132
15

Notes = > See Page 47-21.

1 - Lock washer
+ Always replace
# Fit onto pin

2 - Lock nut
4 Tighten after adjusting clevis

3 - Pin
# Insert in clevis

4 - Grommet
4 Insert in clevis
# Insert coil spring in grammet

26 27 28 29
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5 — Clevis
#* Adjusting:
- Vehicles with pneumatic brake
servo: => Fig. 1
- Vehicles with hydraulic brake
servo: = > Fig. 2

6 — Ol seal
¢ Always replace
4 Attach to adapter before in-
stalling servo unit
# Roll onto bulkhead after atta-
ching servo unit

7 - Hexagon nut, 20 Nm
8 - Adapter

9 - Oil seal
4 Insert in adapter
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10 - Servo unit, diameter 10"

4 Checking:

— Firmly depress brake pedal se-
veral times with engine stop-
ped. This dissipates the vacu-
um in the unit. Now depress
brake pedal with moderate
force, hold and start engine.

— If the servo unit is working
properly, the pedal will be felt
to give slightly under foot
(servo assistance becomes ef-
fective).

4 I faulty renew complete.

4 On vehicles with manual gear-
box the vacuum is taken from
the intake manifald

26 27 28 29
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11 - Cap

12 - Seal
4 Insert in cap

13 - Strainer

14 - Brake fluid reservoir with float

indicator

# Fill up with brake fluid to
"Max" mark

# Refer to label on reservoir be-
fare topping up brake fluid

# Brake fluid, total quantity ap-
prox. 0.6 | in braking system

# Connection for hydraulic cou-
pling is located on side

26 27 28 29
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# Functional check of indicator:

— With ignition on, press firmly
on centre of cap (membraneg).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-
tor, unscrew yellow cap with
brake symbol and press by
hand on visible strainer with
ignition switched on.

15 - Brake pipe

26 27 28 29
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16 - Oil seal
# Replace after removing brake
----- B e servo or master cylinder

17 - Sealing plug
+ Moisten with brake fluid and
insert into brake master cylin-
der
¥ Press brake fluid reservoir into
sealing plugs
Note:
Replacing plug for pushrod circuit in
all Girling steel brake master cylinders
=> Page 47-45

26 27 28 29
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18 - Sealing plug
4 Moisten with brake fluid and
insert into brake master cylin-
der
# Press brake fluid reservoir into
sealing plugs

19 - Brake pipe

20 - Brake master cylinder, diameter

23.81 mm

4 Pull vacuum line (ltem - 23—
or - 31-) off servo unit befare
remaoving

# Carefully remove from or
insert in servo unit (do not
tilt); non-compliance will result
in servo unit damage.

# Replace as complete unit if
necessary.

26 27 28 29
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21 - Hexagon nut, 25 Nm

22 — Washer

Note:

ltems - 23— to - 28— do not apply to
4WD vehicles

23 - Vacuum line

24 - Vacuum line

25 - Non-return valves

26 - Vacuum line

26 27 28 29
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27 - Vacuum connection for AC
28 - Suction jet pump
29 - Vacuum line

30 - Vacuum line
# For vehicles with manual ge-
arbox only

31 - Vacuum line
4 Connection to serva unit

32 - Non-return valve
4 It must be possible to blow air
through valve in direction of
arrow, but not in opposite di-
rection.

26 27 28 29

33 - Vacuum line
# Connection for AC
34 - Connection for vacuum line at
intake manifold

26 27 28 29

47-42
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47-568

\ Fig.1 Adjusting clevis, vehicles with pneumatic brake servo
LHD vehicles:
With 9" servo unit, a = 269.0 £ 0.5 mm
With 10” servo unit, a = 223.0 £ 0.5 mm
RHD vehicles
With 9" servo unit only, a = 230.0 = 0.5 mm
Notes:

¢ When measuring, the clevis should be aligned at right angles to

the surface of the brake servo unit.
¢ Measured without gasket as far as clevis

47-43

' f':: < F[g.Z Adjustin’é ;:Ievis, vehicles with hydraulic brake servo

LHD. vehicles:
a = 2950 + 0.5 mm
RHD vehicles
= 2020 + 0.5 mm

Q_ffw:hﬁn:j_mgaqui;ng! the ball head should be aligned at right
angles to the surface of the brake servo unit.
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Replacing sealing plug (pushrod circuit)

Note:

For the sake of simplicity, this operation is illustrated on a cut-
away model.

- Only moisten inside of sealing plug with brake fluid.
- Insert sealing plug.

— Make sure that bushing in sealing plug is slipped over tube of
pushrod circuit (arrow).

4 _ Use rounded pins, screws or tools to press bushing of sealing
plug onto tube.
Attention

Never use pointed objects, as otherwise there is a danger of the bottom of
the sealing plug being pierced.

47-45

(dimension "a") out of the housing to ensure that shoulder -A-
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Components of hydraulic
brake servo system

Notes:

¢ The hydraulic brake servo system is
filled with hydraulic fluid, part no. G
002 000.

4 Always replace seals between the
line connections.

1 - Distribution piece

2 — Return pipe
4 Rotary slide valve housing -
distribution piece
4 Attach annular nipple with
banjo bolt to rotary slide valve
housing
- Tightening torgue: 40 Nm

3 - Hexagon bolts, 20 Nm

47-47

4 - High-pressure hose
# Hydraulic pump — pressure
accumulatar
4 Check sealing surfaces of
banjo unian for damage

anjo bolt, 25 Nm
4 Only use banjo bolt with strai-
ner on end face

6 - O-rings
¢ Always replace

7 - Tandem pump

4 Removing and installing
= >Page 48-140

# Before installing, fill with hy-
draulic Tluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

# Measuring piston pump delive-
ry => Page 47-57

4 Servicing not envisaged, fit
exchange pump if necessary
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8 - Suction hose
4 Hydraulic pump — oil cooler

9 - Seals
¢ Always replace

10 - Banjo bolt, 50 Nm
11 - Return hose
# Pressure accumulator — distri-
bution piece — reservoir
12 — Bonded rubber bush
13 - Longitudinal member

14 - Collar nut 10 Nm

15 - Bracket for pressure accumula-
tor

47-49

... 16 — Return pipe
f # Servo unit — distribution piece,
distribution piece — reservoir

- M. = Brake.servo
= oy Bodst factor:
-~ LHD 3.8: 1

- RHD 4.7 : 1

4 Servicing not envisaged

# Checking operating pressure
=> Page 47-E5

# Check for leaks:

- Unscrew return line - 16— with
engine stopped; if servo unit is
defective hydraulic fluid will
emerge from connection hole;
individual droplets have no si-
gnificance
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18 - Pressure pipe
4 Pressure accumulator — servo
unit
+ Before remaoving, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

19 - Return hose
4 Distribution piece — reservoir

" 20 - Reservoir with float indicator

# New hydraulic fluid fill approx.

= 1.061
4 Checking hydraulic fluid level:

- Start engine and let it idle for

M aApnrox. 2 tinutes with front
wheels set Lo straight-ahead
position.

- Swiltch off engine and imme-
diately check hydraulic fluid
level, paying attention to
marks on reservoir/dipstick;
top up to "MAX" mark if ne-
cessary

4 If hydraulic fluid level drops to
"MIN" this is indicated by a
warning lamp in the dash
insert

47-52

47-51 ———




21 - Line connector

22 - Buffer

4 Attach to mount for pressure
accumulator and apply anti-
friction assembly oil G 294
421 A1l to exterior

23 - Mount for pressure accumulator

4 Attach with pre-assembled
buffers to pressure accumula-
tor

24 - Banjo bolt, 25 Nm
4 Fitted with side strainer

47-53

25 - Pressure accumulator
s 0 Thread in pressure accumula-
G toriM10 x 1

4 As-new charging pressure 73-

+ With integrated non-return
& \-;alve--and _rjeli_t_ef:_\_za_lve
' gharging pressure

= > Page 47-59
# Checking non-return valve
i => Page 47-83
"'4 Checking relief valve = > Pa-
ge 47-61

4 Before removing, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

# Disposal

= > Special Information. No. 2; Editi-

on 03.90
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Checking operating pressure of hydraulic servo unit

Test prerequisites
® V-belt tension OK, no leaks in servo system.

— Dissipate operating pressure, to do this press brake pedal ap-
prox. 20 times with engine switched off.

4 _ Pull Ieads off warning switch
- Unscrew warning switch

47-55

« _ Sf(;re_w hosé*of: te;ster —VAG 1441~ ﬁ) servo uﬁiti.iusing the
banjo bolt and:copper seals provided with the tester
Note- : ik G b

= Switeh, off enging and check piston pump delivery amount = >
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Measuring piston pump delivery

{4 _ Unscrew pressure line from pump and swivel bracket
4 _ Screw hose of pressure limiter -V.A.G 1354- with genuine
banjo bolt to pump, use new 10 mm diameter metal seals = >
Parts List.
47-57
« _ Unscrew reserv0|r cap oo

- Insert pressure hmlter -V, A G 1354- N reservoir
- Leaveé engme |d||ng until plpe has been bled
- Stop engine,

- Hold the end of the pressure Ilmlter pipe in a smtable measuring
glass. o

I/min.
Note:
Renew, tandem pump. if specifi
- Remove pressure limiter £V A
— Attach pressure pipe to pump and check for Ieaks
- Top up hydraulic fluid m___rese_:rv"’ i
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Checking charging pressure of pressure accumulator

As-new charging pressure: 73-77 bar at 20 oC
Min. charging pressure: 30 bar at 20 oC

— Dissipate operating pressure, to do this press brake pedal ap-
prox. 20 times with engine switched off.

— Pull leads off warning switch
- Unscrew warning switch

47-59

- Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and Copper seals prowded Wlth the tester

Note- : ':: . :' ::: : .:: A

Fit thick seal between servo unit and ban;o union; rhm seal het-
ween banjo bolt and banjo umon

- Let enginig. idle until pmnter on pressure gauge mdlcates opera-
ting pressure:tapprox:140:bar)

- Switch off |gn|t|on

accumulamr

~ Remove tester -V.A.G 1441-,
- Install warning switch and: chec
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Checking relief valve in pressure accumulator

Test requirements

® Delivery of piston pump = >Page 47-57 (brake circuit) OK
(when pressurised at least 0.25 I/min, with engine idling)

— Pull leads off warning switch
- Unscrew warning switch

47-61

- Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and copper seals provided with the tester

Neote:

- Alow operatin:g'ipr'essure indicates that the relief valve is defec-
tive, o e b :

- At i(._jlil?l.g speed, _gpgrating préssure rriust be more than 140 bar.

- Dissipate operating pressure by pumping with brake pedal.
- Remove tester -V.A.G 1441-, £
- Install warning switch

- Check all sgrew conni
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Checking non-return valve in pressure accumulator for
leaks

Test requirements
® No leaks in servo unit

{4 _ pull leads off warning switch
- Unscrew warning switch

47-63

4 _ Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and copper seals provided with the tester

Note:
Fit thick seal between servo unit and banjo union
- Leave engine idling until max. pressure has built up.

- Reduce pressure to appr;.mé..: 135 b:ar:;by pressih:gf._brake pedal
saveral times. o iU g

- After approx. 5 minutes: the pressure must not have dropped
belaw 130 bar. - D
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13 14 15 16 17 18 19 Removing and installing brake
master cylinder/hydraulic servo
unit

Notes:

¢ Brake master cylinders cannot be
dismantled any further, i.e. no pro-
vision is made for servicing.

¢ Use only fresh brake fluid. Refer to
information on brake fluid reservaoir.

1 - Brake fluid reservoir with float
indicator
4 Fill up with brake fluid to
"Max" mark

47-65

# Functional check of indicator:

13 14 15 16 17 18 19 — With ignition on, press firmly
on centre of cap {(membrane).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-

& :lignition switched on.
i ¢:Connection Tor hydraulic cou-
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13 14 15 16 17 18 19

2 - Sealing plug
4 Moisten with brake fluid and
insert into brake master cylin-
der
# Press brake fluid reservoir into
sealing plugs

3 - Brake master cylinder
¢ 3254 mm
4 Replace as complete unit if
necessary.

4 _ Double-ended bolts, 25 Nm
4 For attachment of brake line
bracket, screw M8 nut onto
right end

5 - Brake lines
® Unscrew

47-67

13 14 15 16 17 18 19

6 - Warning switch, 20 Nm

# For monitoering pressure of hy-
draulic servo unit; if pressure
drops to a value between 127
and 87 bar, warning lamp in
dash insert lights and buzzer
sounds

4 Screw into servo unit

............ S
T 4 Always replace

8 - Hexagon nut, 20 Nm

47-68 ———



13 14 15 16 17 18 19

9 - Mounting
10 - Oil seal
11 - Qil seal
¢ Always replace
# Attach to adapter before in-

stalling servo unit
4 Rall onto bulkhead after atta-
ching servo unit

12 - Hexagon nut, 20 Nm

13 - Pressure pipe
# Pressure accumulator/servo
unit
— Before removing, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

47-69

13 14 15 16 17 18 19

14 - Return pipe
4+ Servo unit - reservoir

15 - Hydraulic servo unit
4 Do not press brake pedal with
brake master cylinder removed

16 - Lock nut
17— Circlip
. 4 Always replace
- # Fit onto pin
18 - Clevis
.- & Adjusting:

— Vehicles with hydraulic brake
servo: = > Fig. 1
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13 14 15 161718 19 19 - Pin

4 Grease slightly before inser-
ting

20 - Bulkhead

21 - Self-locking nut, 25 Nm
* Always replace

22 — Pedal bracket

< Fig.1 Adjusting clevis, vehicles with hydraulic brake servo

LHD vehicles:

a = 225.0 £ 0.5 mm

RHD vehicles

a= 2020+ 0.5mm

Notes:

+ Pull out of servo as far as stop prior to measurement
a4 Whentmeasuring; the ball head should be aligned at right

47-72
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Location of brake pressure
regulator

Note:
The tightening torque of the brake li-
nes is 15 Nm.

1 - Hexagon nut, 10 Nm

2 — Brake pipe
4 Hydraulic modulator

3 - Hydraulic unit
4 Attach bracket for brake pres-
sure regulator to hydraulic
modulator using hexagon bolt
-ltem 9-.

4 — Hexagon bolt, 10 Nm
4 Attach brake pressure regula-
tor to bracket

47-785
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5 — Brake pipe
# Brake pressure regulator — hy-
draulic modulator

6 — Brake pressure regulator
4+ Non-adjustable
¢ Checking:
- Vehicles up to model year 92
=>Page 47-76.
- From model year ~92
=>Page 47.78.

7 - Brake pipe
# Brake master cylinder to brake
pressure regulator
# Floating piston circuit, rear
axle
# Not to be interchanged with
line, -ltem 8-.

47-765
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8 - Brake pipe
4 Brake master cylinder to brake
pressure regulator
# Pushrod piston circuit, front
axle
4 Not to be interchanged with
line, -ltem 7-.

9 - Hexagon bolt, 10 Nm

10 — Bracket for brake pressure regu-
lator

11 - Bracket
4 Insert hydraulic modulator and
secure.

47-785
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ng%king brake pressure regulator, up to model year
1

All vehicles up to chassis no. 8C NA 237 552

! } HON o _ 4 .. The pressure sensitive brake pressure regulator -A- with stop is
D @] O RNE |5 lacated i front of the hydraulic modulator
: ( [Itreduces the:brake pressure at the rear axle in a predetermined
i %) ‘raanner. Failure of the front axle brake circuit activates a stop pi-

@ @ @ (iKY  manner _
! ’\_ ston ‘which enables the entire brake pressure to be passed to the
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Pressure test

- Jack up vehicle and connect pressure gauge -V.A.G 1310- to
front left and rear left brake calliper
— Vent both pressure gauges

— Apply pressure to brake pedal and measure pressure at both
axles

— With B0 bar at front axle = > rear axle 30-35 bar
- With 100 bar at front axle => rear axle 45-50 bar

— Replace brake pressure regulator if test pressure is not within
specified tolerance

— Remove pressure gauge and bleed braking system => Page
47-80

47-77

ng%king brake pressure regulator, from model year
1

All-vehicles from chassis no. 8C PA 000 001

Y.“"The pressiire sensitive brake pressure regulatar -A- with stap is

lacated in front of the hydraulic modulator

. iItreduces the brake pressure at the rear axle in a predetermined
- manner. Failure of the front axle brake circuit activates a stop pi-
“'ston-which enables the entire brake pressure to be passed to the

rear brake callipers.

£l For identification of the new controller it is marked with the num-
ber:35 on the end face. It also features a blue dot.
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Pressure test

4 _ Jack up vehicle and connect pressure gauge -V.A.G 1310- to
front left and rear left brake calliper

— Vent both pressure gauges

— Apply pressure to brake pedal and measure pressure at both
axles

- With 50 bar at front axle = > rear axle 37.5-41.5 bar
.g,w..uu_...u\.p_A‘G];;]Q - With 100 bar at front axle => rear axle 51.5-57.5 bar

— Replace brake pressure regulator if test pressure is not within
specified tolerance

— Remove pressure gauge and bleed braking system => Page
47-80

47-79

Bleeding braking system and brake fluid re-
\placqu\e;nt

L T d:nly use new genuine VW/Audi brake fluid according to US stan-
dard FMVSS 116 DOT 4.

Lo Attention.s
.} Do not:under any circumstances allow brake fluid to come into contact
""""""""""""""""""" “with'liquids which contain mineral oils (e.g. oil, petrol, cleaning agents).
Mineral oils damage the plugs and seals in the brake system.
i 7 | ¢ Brake fluid is poisonous and must on no account be siphoned orally

fo contact with paintwork.
& Brake fluid is hygroscopic, i.e. it absorbs moisture from the surrounding
air, and should therefore always be stored in airtight containers.
¥ Alwiays ohseérire thie relevant environmental regulations for disposal.

s Eﬂhsiijré; correct H%r:izdling of brake fluid, brake components and
brake tools.

= > Special information, Running Gear No. 21
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Bleeding brake system

With brake filling and bleeding unit VW1238/B or V.A.G 1869

- Connect VW1238/B or V.A.G 1869

— Attach bleeder hose of collector to bleeder screw in line with
specified sequence. Open bleeder screw until there are no
bubbles in brake fluid emerging from brake calliper.

- Collect the old brake fluid in bleeder bottle forming part of the
unit.

- Close bleeder screw.

Bleeding sequence

_ 1 - Brake master cylinder (if bleeder screw fitted)
_ 2 - Rear right wheel brake cylinder/calliper

_ 3 - Rear left wheel brake cylinder/calliper

_ 4 - Front right brake calliper

_ b - Front left brake calliper

: i Build up pressure in braking system by pumping pedal Open blee-
W der serew with hose of bleeder bottle attached. Close bleeder
screw with 'pedal depressed. Repeat procedure until no further air
emerges. Bleeding sequence = > Page 47-81.

47-82

47-81 ——




Brake fluid replacement

- Connect VW 1238/B, open bleeder screws in line with informa-
tion given in table below and allow appropriate amount of brake
fluid to drain out. Pumping in new brake fluid flushes the used
brake fluid out of the system.

Sequence: Amount of brake fluid
Brake master cyl. which must flow out of brake master
Wheel brake cyl. cylinder, brake callipers or wheel bra-
Brake callipers ke cylinders:
Brake master cyl. 250 cm3(per bleeder screw, if fitted)
Rear right 500 cm3
Rear left 500 cm3
Front right 500 cm3
front left 500 em3

47-83

. “ i Brake fluid replacement without -VW 1238/B-
R e camne - Thigimiethod s anly to be used if na brake Tilling and bleeding unit

"is available.

—-.Use extractor bottle to draw as much brake fluid as possible
- out of the reserveoir. Pump pedal with bleeder screw open 1o

in specified sequence = >Page 47-81,bleeding.
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Steering box components

Notes:

+ Welding and alignment works on
the steering components are not
permitted.

¢ Topping up hydraulic fluid - blee-
ding steering system = > Page 48-
151

# Check steering system far leaks
=>Page 48-152

1 - Bulkhead seal
4 Insert carefully into annular
groove of rotary valve housing
and into bulkhead
2 — Bulkhead

3 - Hexagon bolt

4 - Steering damper
# Only installed on vehicles with
4-cylinder engine and sports
running gear as of model year
1993 as well as on vehicles
with 6-cylinder engine
4 Can be replaced without re-
moving steering box, take out
servo unit beforehand
# Remove with bracket before
taking out steering box
4 Unscrew from bracket to
check
# Treat appropriately before
scrapping
= > Special Information. No. 2; Editi-
on 03.90

48-2
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# Checking:

_ Piston rod must move uni-
formly and smoothly over enti-
re stroke; if appropriate, com-
pare with new damper {(move
damper several times over its
entire stroke whilst holding it
in installation position). If they
are functioning properly, slight
traces of shock absorber cil do
not signify that replacement is
necessary.

5 - Hexagon bolt, 45 Nm
4 First tighten these bolts, then
nuts - 10-
4 See tightening sequence = >
Page 48-13

6 - Steering damper bracket, rack
end

7 - Hexagon nut, 35 Nm

8 - Washer

48-3

9 - Self-locking nut, 45 Nm
* Always replace
# Tighten cheese-head bolts at
left wheel housing before fa-
stening

elf-locking nut, 45 Nm

¢ Always replace

4 Tighten bolts - 5- first

4 See tightening sequence = >
Page 48-13

11 - Seltocking nut, 40 Nm
4 Always replace

12 - Seltlocking nut, 30 Nm
* Always replace

28 48 -904
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13 - Right-hand track rod

4 Press off steering arm =>

Fig. 3

Note:
When fitting the two track rod joints,
L.e. when adiusting the toe, make sure
that the two swivel heads for the joint
pins are nefther tilting forwards nor
backwards.

14 - Expansion hose

4 Note that there are different
VEersions:

4 Routing at steering bax differs
depending on engine version
=> Figs. 1 and 2

4 To unscrew at steering box,
remove servo unit on vehicles
with 6-cylinder engine

48-5

... 15 — Banjo bolts, 40 Nm

16 - Return hose

4 Note that there are different

i MEESIONS:

¢ Rotiting at steering box = >
Figs. 1 and 2

4 Before unscrewing banjo bolt -
15— insert hose clamp -3084-
in return hose

4 To unscrew at rotary valve
housing, remove servo unit an
vehicles with 6-cylinder engine
and unscrew steering damper
at holder on wheel housing
end and swivel upwards
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© 20 - Tab

17 - O-rings
4 Always replace
4 Insert in either end in banjo
uniens of return and expansion
hose

18 - Driver

* Unscrew from rack

4 Follow the tightening se-
quence during installation = >
Page 48-13

4 Vehicle must be standing on
wheels when securing track
rods to driver

# After removing from rack,
check and if necessary adjust
toe

19 - Cheese-head bolt, 40 Nm
4 Counterhald at hexagon of
threaded bush when un-
screwing and screwing in

48-7

4 Inset in both track rods and
screw to driver with vehicle
standing on its wheels

21— Theadéd bushing

$ Counterhold at hexagon when
unscrewing and screwing in
cheese-head bolt

i 22 - Holder for steering damper,

wheel housing end

23 - Steering box
# Overall ratic 16.8 : 1
- On 169 kW engine 14.6 : 1
# Removing and installing
=>Page 48-17
4 Treat appropriately before
scrapping
= > Special Information. No. 2; Editi-
on 03.90
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Attention

Before removing steering box on vehicles
with airbag, disconnect battery earth strap
and 1-pin red connector for airbag voltage
supply to ensure that subsequent assembly
work does not result in accidental actuation
of airbag systern. Front wheels are then to
be moved to the straight-ahead position and
the steering wheel removed (this ensures
that the coil spring in the steering wheel is
not damaged).

48-9

© 4 Centre with steering column
on installation
* Make sure there is no steering
‘. tarsion on installation; move
e - accordingly at securiing points
SLinnni if;necessary
4 After installation, move
sogteering box-toscentre position
nd attach steering
wheel in correct position {spo-
ke horizontal)
;4 Servicing = >Page 48-29
‘4 Servicing with Servatronic
= >Page 48-45
4 Adjusting toe = > Page 44-
15
# Attach battery earthing strap

24 — Left wheel housing

25 - Cheese-head bolt, 20 Nm
4 Tighten before fastening
steering box to bulkhead

28 48 -904
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28

26 - Spring lock washer

4 Always replace
Note:
On vehicles with no steering damper,
steering box is attached on wheel
housing end with a self-locking nut
(tightening torque 20 Nm). Always
renew selff locking nuts. Fit washer
between steering box flange and self-
locking nut.

27 - Left track rod

4 Press off steering arm = >

Fig. 3

Note:
When fitting the two track rod joints,
i.e. when adjusting the toe, make sure
that the two swivel heads for the joint
pins are nefther tiflting forwards nor
backwards.
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Tightening sequence for bolted
connection between steering
box and track rod driver

1 - Hexagon bolts, 45 Nm
4 First tighten these bolts, then
nuts -4-

2 - Steering damper bracket, rack
end
4 Only installed on vehicles with
4-cylinder engine and sports
running gear as of model year
1993 as well as on vehicles
with 8-cylinder engine

3 - Rack
# With internal threads M10 -
arrows-.

4 - Self-locking nuts, 45 Nm
¢ Always replace

5 - Driver for track rods

AdB-0265

48-13

installing the

must be dree of dirt, il etc.

¢ Position driver -5- and first tighten
the hexagon bolts -1-.

¢ Afterwards screw on new self-

A48-0265
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Vehicles with 4- and 5-cylinder engine

< Fig.1 Routing at steering box
1 - Return hose
2 - Expansion hose

- Pay attention to specifications when attaching lines to steering
box

a = approx. 300
b = parallel

Vehicles with 6-cylinder engine

1 Fig.2 Routing at steering box
_ 1 - Return hose
_ 2 - Expansion hose

- Pay attention to specifications when attaching lines to steering
box

a = approx. 300
b = approx. bo

< Fig.3 Pressing off track rod joint

r

48-15 ——
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Removing and installing steering box

Attention

Before removing steering box on vehicles with airbag, disconnect battery
earth strap and 1-pin red connector for airbag voltage supply to ensure that
subsequent assembly work does not result in accidental actuation of airbag
systemn. Front wheels are then to be moved to the straight-ahead position
and the steering wheel removed (this ensures that the coil spring in the
steering wheel is not damaged).

Notes:

# As of the introduction of the 10" servo unit, this has to be ta-
ken out when removing and installing the steering box.

+ Remaoving and installing the steering box is described for a ve-
hicle with 6-cylinder engine and ABS, as this represents the
greatest difficulties.

48-17

Assembly work listed below is only required on vehicles with 4-
and 5-cylinder engine
- Detach both front wheels

- Unscrew track rods on both sides trom steerrng arm and remo-
ve together with driver

_ Aftér removing bulkhead. sea'l'" unscrew return hose at rotary
valve housing from footwell :

- Remove steerlng -bex through break out (for track rod) in right
wheelhguse 7
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Removing:
— Disconnect battery earth strap

— — 4 _ Remove anti-roll bar -arrows-.

- Use screwdriver to lever off cover from intake silencer

L = i L [’t_"a 4 _ Unscrew both securing bolts for intake silencer
fa‘.}\\\ ) ] ]
& — Unscrew air guide hose at air mass meter
* l = 1] - Sgueeze the two quick-release couplings for the crankcase
g " breather hoses together at the largest diameter and pull them
N off the valve covers.
N / - Press intake silencer to rear and at the same time lift it up.
(&

48-19

— Pull vacuum hose off throttle housing and take out intake silen-
cer.

- Draw off brake fluid, to do this remove strainer from brake fluid
reservoir.

4 - Remove both brake lines from brake master cylinder to brake
pressure regulator {attached to hydraulic modulator)
- Seal holes for brake lings al brake;master cylinder and brake
pressure regulatér with blégder screws. E
- Pull connector.Tor float indicator off -brake fluid reservoir.

- Unscrew. brake master cylinder from:brake servo.

- Screw thireaded piriout of valvé cover for attaching crankcase
breather.

N7 \ﬁ - Pull off cruise 't
UL - i

cantrol. vacuum I|n o
p m u_rE}:it WI’[h holder from throttle

hrag

o T3

- Unclip connectors for
lamb f ‘

knock sensor, lambda probe heating and
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— Pull non-return valve with vacuum out 6f servo unit.
— Pull hose for clutch master cylinder off brake fluid reservoir

4 _ Disconnect suction and return pipes with hose clamps -3084-,

w

A,

— Pull off connector for thermoswitch at rear coolant pipe
— Removing driver's side compartment.
« = > General body repairs
— Remove fastener from pin
— Remove pin from clevis
— Detach coil spring at clevis

{4 _ Remove securing bolts for flanged tube with shackle at steering
pinion and steering column
— Use screwdriver to press steering column off disc coupling
- Pull flanged tube with shackle off steering pinion, then press
steering column slightly to the side
— Unscrew servo unit from pedal bracket
- Carefull

draulic fluid in steering can escape fram connection hole for
expansion hose.

48-22
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- Unscrew steering damper — damper halder securing bolts on
| wheel housing end.

— Unscrew both driver — rack securing bolts.
— Remove driver from rack.
- Remove steering damper with holder.

{4 _ Unscrew banjo bolt for return hose from steering box.
- Seal hole with dummy plug.

- On vehicles with Servotronic, disconnect plug from Servotronic
valve.

48-23

{4 _ Unscrew securing bolts for steering box at left wheel housing.

- Remove holder for steering damper on wheel housing side, de-
taching brake line from retaining clip.

- Unclip:bulkhead seal fasteners from bulkhead working from en-

well.

— Unscrew securing nuts for steering box from bulkhead with
affset box spanner. ui

- Pull steering box slightly in direction of travel so that it comes

48-24




4 _ Then lift steering box upwards by turning it appropriately and

remove.
N5 §® ’
E Dk
‘: NS f'/'/‘_.f__/:;{" @
5 k> o o )
Nl "
48-25
Installing:
Note:
Install in reverse order, paying particular attention to the folio-
wing:

_ Tightening sequence for bolted connection between steering
box and track rod driver = > Page 48-13.

- Insert steering box and screw to bulkhead by hand.

- Screw steering box to left wheel housing with holder for
s o steering damper. (second:-mechanic required).

+ .= Screw sleering box:to bulkhead with offset box wrench.

= ‘iCarefully insert bulkhead seal: '

— Insert brake line in fetaining clih' at holder far steering damper
- on wheel-housing end. e

to steering box such that pipes have no contact = > Page 48-
15, Fig. 1 and 2

© — Attach connector to Servotronic valve.
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— Insert servo unit in bulkhead and screw on, then roll sealing ring
for bulkhead seal onto bulkhead.

— Attach connector for thermoswitch at rear coolant pipe.
- Insert threaded pin.

- Screw cruise control diaphragm unit with holder to throttle
housing.

— Attach cruise control vacuum line.

- Clip in connectors.

- Attach coil spring to clevis

- Insert pin in clevis/brake pedal and fit with new fastener.

- Attach connectar for float indicator to brake fluid reservoir.

— Attach hose for clutch master cylinder to brake fluid reservoir.
- Remove hose clamps -3094- from suction and return hose.

48-27

— Attach vacuum hose to throttle housing.
- Attach bath crankcase breather hoses to valve cover.
- Install anti-roll bar (tightening torque 20 Nm).

— With engine switched off, turn steering wheel several times
from lock to lock to bleed steering box.

Note:
This process must be repeated if noise is heard during test drive.
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8 9101112131415 16 Servicing power-assisted
steering

Attention

Keep workplace and components spotlessly
clean

Notes:

¢ The power-assisted steering uses
hydraulic fluid, part no. G 002 000.

# All parts marked with an asterisk
are contained in the repair set and
are to be replaced when servicing.

# Moisten all sealing elements with
hydraulic Tluid before installing.

¢ Welding and straightening repairs
are not permitted on the steering
companents.

+ Screw clamps can also be used in
place of wing hose clamps.

48-29

8 9101112131415 16
1 - Steering box

# Removing and installing
=>Page 48-1

4+ Adjust toe after removing and
installing

4 Adjusting toe = > Page 44-
15

4 Vehicles with 169 kW engine
do not feature Servotronic

2 - Rack seal *
¢ Always replace
# Extracting = >Figs. 1 and 2

3 - Cirdlip
# Can only be removed and fit-
ted after taking out rack.

4 - Retaining ring
# Slip onto rack as far as it will
go.
4 Insert bellows in annular groo-
ve.
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8 2101112131415 16

5 - Bellows
4 Can be replaced without re-
moving steering box
+ Adjust toe after replacement
¢ Adjusting toe = > Page 44-
15

6 - Wing hose clamp
4 Use screw clamps when per-
farming repairs
4 Screw connection faces bulk-
head

7 - O-ring *
4 Always replace

8 9101112131415 16
8 - Adjusting screw
#* Adjusting steering play
=>Fig. 5

9 - Hexagon bolt, 20 Nm

10 - Caver
4 Screw onto steering box
4 The two adjacent holes must
face forwards when viewed in
direction of travel.

11 - Sealing ring 35 x 2 mm *
4 Always replace
4 Insert in annular groove in
steering box

48-32
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8 2101112131415

8 2101112131415

12 - Sealing ring 27 x 2,5 mm *
4 Always replace
4 Insert in annular graove in
gasket holder

13 - Gasket holder
4 Disassembling = > Fig. 3

14 - Spring
4 Insert in thrust piece

15 - Thrust piece
16 - Washer

17 - Cheese-head bolt, 20 Nm

48-33

18 - Valve housing

19 - Seal *
4 Replacing = >Page 48-40

20 - Backing ring

21 - Straight pin 2.5 x 6 mm *
¢ Always replace
# Pull out with universal pliers
before removing valve housing

22 - Rotary valve/steering pinion
4 Knocking out of steering box
=> Fig. 4

23 - Sealing ring 60 x 2 mm *
¢ Always replace

24 - Sealing ring 9 x 2 mm *
® Always replace
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8 2101112131415

_ ‘ Fig.1 Pulling out rack seal

knock out rack seal

25 - Cap, 50 Nm
4 Secure with two centre punch
marks offset by 1800

26 — Thrust ring *
¢ Always replace
¢ Attach to cap.
+ Installation position = >Fig. 6

27 - Sealing ring 44 x 2.5 mm *
+ Always replace
4 Attach to cap.
4 Installation position =>Fig. 6

28 - Rack
4 Unscrew cap and push rack to
left out of steering box.
# Watch for scoring around rack
seal
4 Fitting = >Page 48-42

48-35

o ='Insert.commercially available internal extractor (e.g. KUKKO

2 Screwing multi-purpose tool to internal extractor
.= Clamp stgering box in vice using soft jaws.
- Screw -VW 771- with -VW 771/15- to internal extractor and
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\ Fig.3 Disassembling gasket holder
— Pull out using commercially available external circlip pliers

4 Fig.4 Driving out steering pinion

- Hold steering pinion by hand and knock out by hammering on
steering box with commercially available rubber hammer.

48-37

- Note:

" Fvo mechdnics are required to perform adjustment. Adjustment
work is to be performed with the engine switched off and the ve-
hicle standing on its wheels. For ease of iffustration the steering
box is shown removed.

=— Mave wheels to straight-ahead position.

aning the steering wheel back and forth (roughly 30cabout

gntre axis) produces a rattling and cracking noise.

— The second mechanic carefully screws in adjusting screw (ar-

“rrowlintg’ the cover until rattling and cracking noises can no
Jlonger be_heard inside the vehicle.

— Perform test drive and correct adjustment of necessary.
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\ Fig.6 Installation position of thrust ring
~1-Screw cap
2 -Thrust ring
~ 3-0-ring

48-39

4 _ Attach new seal to special tool with sealing lip facing special
tool -VW 431-.

- Insert special tool -VW 431- with seal in valve housing
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4 _ Attach special tool -VW 421- to special tool -VW 431- and
drive seal home

— Fill space between sealing and dust lips with multipurpose

grease.

« _ Slip assembled positioning bush (contained in repair set and
consisting of protective sleeve -2- and fitting sleeve -3-) into
seal.

- Press fitting sleeve -3- out of protective sleeve,

S Motesin

3 = Before fitting rack, wash out steering box with white spirit, blow

S ot with compressed air and thoroughly clean rack. Prior to as-
sembly, use hydraulic fluid to moisten parts of fitting sleeve, rack

and rack.seal.- All.new repeair sets contain a fitting sleeve.

"nsert Fack el By hand in steering box and drive home.

4 _use commercially available circlip pliers to fit circlip.

48-42
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4

4

— Insert fitting sleeve -b- in Titting sleeve -a-, placing both parts
on a flat surface as shown.

— Press home fitting sleeve -a- with fitting sleeve part -b- in
steering box by hand.

48-43

— Push rack through steering box and fitting sleeve -a- from op-
posite end of fitting sleeve; counterhold Titting sleeve -a- by
hand until flattened end of rack is past fitting sleeve -a-.

— Remove fitting sleeve -a- from rack.

- Screw an cap by hand so that rack can no longer fall out (seal
could otherwise be damaged).
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8§ 9101M1122 13 19

24

26

27

28

Servicing power-assisted
steering with Servotronic

Attention

Keep workplace and components spotlessly
clean

32

3 30

Notes:

¢ The power-assisted steering uses
hydraulic fluid, part no. G 002 000.

# All parts marked with an asterisk
are contained in the repair set and
are to be replaced when servicing.

# Moisten all sealing elements with
hydraulic Tluid before installing.

¢ Welding and straightening repairs
are not permitted on the steering
companents.

+ Screw clamps can also be used in
place of wing hose clamps.
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1 - Steering box
# Removing and installing
=>Page 48-1
4+ Adjust toe after removing and
i snciRstalling
=4 Adjlisting toe = > Page 44-
4 Vehicles with 169 kW engine
do not feature Servotronic

2 - Rack seal *
¢ Always replace
# Extracting = >>Fig. 3 and 4

3 - Cirdlip
# Can only be removed and fit-
ted after taking out rack.

4 - Retaining ring
# Slip onto rack as far as it will
go.
4 Insert bellows in annular groo-
ve.
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8900z 13 19—, 2021 22 & _ Bellows
LS 4 Can only be replaced with
18j} Q steering box installed

4 Adjust toe after replacement
¢ Adjusting toe = > Page 44-
15

-y
o
D
—
-

6 — Clamp
4 Use screw clamps when per-
farming repairs
4 Screw connection faces bulk-
head

7 - O-ring *
4 Always replace

8 - Adjusting screw
¢ Adjusting steering play
- >Fig. 7

48-47

8 9101 12 13

.\

14 4 Screw onto steering box
4 The two adjacent holes must
15 oopn -1a0E forwards when viewed in

direction:of travel.

11 - Sealing ring 35 x 2 mm *
® Always replace
4 Insert in annular groove in
steering box

12 - Sealing ring 27 x 2.5 mm *
4 Always replace
4 Insert in annular groove in
gasket holder

32 31 30
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AT " 202 :;4 22 13 - Gasket holder
\%&% 18%0\. Kg 4 Disassembling => Fig. 5

14 - Spring
# Insert in thrust piece

-y
o
D
—
-

15 - Thrust piece

16 — Cheese-head bolt, 3 Nm
4 For attaching Servotronic val-
ve to valve housing
4 Not marked with locking com-
pound

17 - Servotronic valve
4 Cannot be installed and remo-
ved with steering box in posi-
tion

48-49

8 9101 12 13

.\

23 - Valve housing

24 - Gasket holder *
* Always replace
¢ Driving out => Fig. 1
4 Pressing in => Fig. 2
4 Fill space between sealing and
dust lips with multipurpcse
grease.

32 31 30
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32 31 30

25 - Straight pin 2.5 x 6 mm *
4 Always replace
4 Pull out with universal pliers
before remaoving valve housing

26 - Rotary valve/steering pinion
# Knocking out of steering box
=> Fig. 6

27 - Sealing ring 60 x 2 mm *
+ Always replace

28 - Sealing ring 9 x 2 mm *
4 Always replace

29 - Cap, 50 Nm
4 Secure with two centre punch
marks offset by 1800

30 - Thrust ring *
¢ Always replace
4 Attach to cap.
¢ Installation position = >Fig. 8

g Always replace

4 Attach to cap.

32 - Rack: .

4 Unscrew cap and push rack to
zleft-out-of steering box.

+ Watch for scorlng around rack
o spl .

¢ Flttlng >Page @8 58
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\ Fig.1 Driving out gasket holder, valve housing

< Fig.2 Driving home gasket holder, valve housing

48-53

< Fig.3 Pullmg out rack ‘seal

- Insert: commercially avallable mternal extractor (e. g KUKKO
21/4) |n sealing I|p i s :

< Fig.4 Screwing multi-purpose tool;
- Clamp steering box.in.vice USiNg &
- Screw -VW 771 with! -VW 77 1415

knock out rack seal

internal extractor
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\ Fig.b Disassembling gasket holder
— Pull out using commercially available external circlip pliers

< Fig.6 Driving out steering pinion
— Hold steering pinion by hand and knock out by hammering on
steering box with commercially available rubber hammer.
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< Fig.7 Adjusting steermg play
Note: - . _
Two mechanics ar’q réQyired ‘to perform adjustment. Adjustment
wark is to be performed with the engine switched off and the ve-

hicle standing on ifs wheels. For ease of fllusfrarfon fhe steering
box is shown removed : ;

- Move wheels to stralght ahead posmon
— Turning the steerlng wheel back and forth (roughly 30cabout

arrow- into _j[h__e C" ; _n and crac :;mg neises can no

longer be heard inside thevehicle™ 5=
- Perform test drive and correct adjustment of necessar
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\ Fig.8 Installation position of thrust ring
~1-Screw cap
2 -Thrust ring
~ 3-0-ring
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Fitting rack

Note: i . —

Before fitting rack, wash aut steering box with white spirit, blow
it out wiith compressed air and thoroughly clean rack’ Prior to as-
sembly, use hydraulic fluid t6 moisten parts: of fitting Sleeve, rack
and rack seal. All new repair sets contain a:fitting sleeve.

“steering box-and drive home.

it circlip.
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4 _nsert fitting sleeve -b- in fitting sleeve -a-, placing both parts
on a flat surface as shown.

4 _ Press home fitting sleeve -a- with fitting sleeve part -b- in
steering box by hand.

48-59

4 _ Use commercially available mandrel to drive fitting sleeve part
into steering box and remove on opposite end.

4 _ Push rack through steering box and fitting sleeve -a- from op-
posite end of fitting sleeve; countgrhold fitting sleeve -a- by
hand until flattened. end of rack.is:past fitting sleeve -a-.

// by - Remove fitting sleeve -a- from rack. -

A s — Screwon cap by hand so that rack can no longer fall out (seal
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Checking power supply for Servotronic control unit

Note:

The Servotronic controf unit-J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control unit -J236-.
- Switch on ignition.

{ _Set20V measuring range on digital multimeter -V.A.G 1526-

] 6 and insert between contacts 2 and 7 or 3 and 7 at connector
of Servotronic control unit -J236-. Specified value: approx. 12
V.

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate open circuit.

Checking wiring between plug at Servotronic control
unit and plug at Servotronic valve

This test involves driving the vehicle onto a lifting platform, as
the plug for the Servotronic solenocid valve -N118- is only acces-
sible from underneath.

Note:

The Servotromc conrrol umt =2 36- IS msralled on the right be-

'~ Remove the rear bench seat.
j — Pull ofj‘ j(j:onr;rjectc::r j:f;ro_hj‘Servéj[rdnjifc control umt -J236-

« - Dlsconnect plug for Servotronlc solenmd valve -N119-,
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7

4

4

- Set ohm range on digital multimeter -V.A.G 1526- and insert
between contacts 8 and 11 at plug of Servotronic control unit -
J236-. Specified value: @ Ohm

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate short in wiring.

- If specified value is attained, jumper contact at plug of Ser-
votronic solenoid valve -N118- using adapter cable set V.A.G
1594

- Specified value: > 0 Ohm

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate short in wiring.
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Checking Servotronic valve

Note:

The Servotronic controf unit -J236- is installed on the right be-
neath the rear hench seat,

— Remove the rear bench seat.
— Pull off connector from Servotronic control umit -J236-,

.= Set ohm rarige on digital multimigter -V.A.G 1526- and insert
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L votronic gontrol un

Checking valve wiring for short to earth

Note:

The Servotronic control unit -J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control unit -J236-.

- Set ohm range on digital multimeter -V.A.G 1526- and insert
between contacts -2- and -11-, -3- and -11-, -2- and -8- or -3-
and -8- at plug of Servotronic control unit -J236-. Specified
value: oo Ohm

— If specified value is not attained, check wiring and renew de-
fective lead if necessary.
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Checking valve wiring for short to positive

Note:

The Servotronic controf unit -J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control umit -J236-,

-.Set.pohm range on digital: multimeter -V.A.G 1526- and insert
between contacts -7- and -8-.or -7- and -11- at plug of Ser-

_ unit -J236-."Specified value: o Ohm

—If specified value is not attained, check wiring and renew de-

fective lead if necessary.
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Removing and installing steering column with
column tube

Removing:
Vehicles with no airbag
— Disconnect battery earth strap

- Remove steering wheel = >Page 48-83 (tightening torques for
hexagon nut: 40 Nm)

{ _ Unfasten clamp of steering column switch.
— Removing steering column switch
Vehicles with airbag
Neote:
Before performing any work on the airbag system, disconnect
battery earth strap and 1-pin red connector for airbag voftage
supply to ensure that subsequent assembly work does not result
in accidental actuation of airbag system. Before remaoving steering
column, move wheels to straight-ahead position, then remove
steering wheel (this ensures that coil spring in steering wheel is
not damaged).
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— Disconnect battery earth strap

- Unscrew airbag unit cn left and right of steering wheel from
behind using Torx socket {e.g. Hazet T 30 H).

- Fold airbag unit to rear.
Installation note:

Screw in securing bolits for airbag unit by hand, then tighten right
holt to 6 Nm followed by left bolt to 6 Nm..

... | Attention

Make sure there is nobody'in the vehicle when connecting battery earth

itach fastener for plug of airbag unit.
Ul -‘connector

“off airbag unit.

- Set the airbag down with the Audi rings on the airbag still visi-
ble (safety:specification).
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4 _ Remove top part of trim for steering column switch.

{4 _ pull connector of lead for airbag unit out of bottom part of trim;
to do this press in lug in centre of lower part of plug slightly
using a screwdriver and pull out.

— Detach connector
- Remove steering wheel

Installation note:

Move wheels to straight-ahead position before installing steering
wheel. Steering wheel spoke must be horizontal with wheels in

straight-ahead position.

{4 _ Unfasten clamp of steering column switch.
- Removing steering column switch

e 4 _ Remove dash-panel insert

- Pull off plug housing at ignition/starting lock.
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4 _ Unscrew fastening screws for tray on driver's side.
Vehicles with airbag

Lever cover -3- for airbag connector out of knee cushion and un-
clip and detach connector -4-.

Lever caps -2- out of knee cushion. Unscrew hexagon bolt -7-.
- Remove driver's side tray/knee cushion -b-.

{4 _ Unscrew steering column from shackle.

— Use screwdriver to press steering column approx. 15 mm off
disc coupling

« _ Unscrew column tube from bracket.
- Remove screws from bracket.
— Push steering column with column tube downwards and turn

appropriately to enable it to be removed beneath instrument
panel.

...... Push steering column from underneath into cut-out in instru-
= ment panel.

i —'Ih;seftfcolumn tube in bracket.

“Zinsert screws in bracket and column tube.
— Insert ignition key in steering lock.

elease steering lock so that steering column can be turned as
‘required.” "

#. — Use pipe wrench to press steering column onto disc coupling.
“Insert shackle in steering column and screw the two together.
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— Insert cable in column tube
« " By moving it upwards or downwards in the bracket, align co-
lumn tube so0 that there is no disc coupling torsion when tur-
ning the steering wheal.
- Fasten column tube to bracket.
- Attach connector housing to gnition/starter switch.
Attention

Should it not be possible to effect alignment as described above, loosen
steering box at its attachment points and move appropriately until stress-free
alignment of steering mechanism becomes possible.

Note:

If steering column and column tube have been separated, fit
spring on steering column with the two clamp washers as descri-
bed below:

— Attach spring to steering column
- Attach clamp washers
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{4 _ Screw special tool with spindle -a- anto steering column as far
as it will go (screw back nut -b-).
- Counterhold spindle -a- Tighten hexagon nut -b- until dimension

¢ tool is'between 10 and 12 mm.
¥ ~'Loosen nut -b-.
~ =:Unscrew spindle -a- from steering column.

d =545 mmto 55.5 mm

I dimension 4 s"hot attained, reinstall fitting toof -3168- and
correct dimension -d-
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- Install dash panel insert.

— Install steering column switch.

- Install steering wheel = > Page 48-83,

Note:

Vehicles with airbag: attach connector for airbag unit.
— Fit driver's tray.

- Fit self-diagnosis plug in tray.

Note:

Vehicles with airbag: connect 1-pin plug (fabelled airbag) for po-
wer supply of airbag system.

- Connect battery earth strap.

Attention

Make sure there is nobody in the vehicle when connecting battery earth
strap.

- Check function of steering column switch.
Note:

Steering wheel spoke must be horizontal with wheels in straight-
ahead position.
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Servicing steering column
with column tube

Note:

Procon cable routing

= > General body repairs; Repair
Group 68=>

1 - Bracket

2 - Self-locking nut, 35 Nm
4 Always replace

3 - Washer
4 — Washer

5 - Hexagon bolt
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6 - Steering lock housing
4 Insert in column tube and se-
cure
4 Attach connector housing for
ignition/starter switch.

7 — Torx bolt, 7 Nm
# Remove and install using
commercially available Torx
insert with end-face hole (e.g.
Hazet T 30 H)

8 - Spring
4 Attach to steering column

9 - Clamp washers
4 Always replace
# Grind carefully with small par-
ting-off wheel, then lever off
with screwdriver

Attention

Washers are pre-tensioned.

48-77

¢ Caution: Sparks - if appropria-
te, cover instrument panel and
windscreen

4 Press on with special tool = >
Page 48-74

10 - Column tube

4 Consists of top and bottom
part

4 Replacement part supplied
with bearing

4 Top and bottom section are
lined with plastic

4 Do not exert any radial or axial
forces in the form of hamme-
ring on the steering column
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# Avoid temperatures in excess
of 100 oC (connection bet-
ween top and bottom part
may waork loose)

# Never use cleaning agents
{e.g. white spirit or similar)

# Never use lubricants or sol-
vents (connection between
top and bottom part may work
loose).

Attention

If the slightest misalignment is found in an
axial direction between the top and bottom
section (accident) always replace column
tube.
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Note:

Top and bottom part of column tube

have a red dot (seafing wax). Column
tube should be replaced if this colou-
red dot has sheared off

11 - Selflocking nut, 25 Nm
¢ Always replace

12 - Steering pinion
4 Attach flanged tube to
steering pinion

13 - Shackle
+ Screw to flanged tube and
steering column
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14 - Flanged tube
4 Supplied as replacement part
with riveted-on disc coupling
4 Move appropriately on
steering pinion; screw 1o
steering column and shackle

15 - Clamping bolt
4 Always replace

16 — Selt-locking nut, 25 Nm
¢ Always replace

17 - Steering column
4 Removing and installing
= >Page 48-£7
4 Insert in column tube as far as
it will go
# Fit free of stress

18 - Cable
# Insert in column tube at top
# Insert with rubber grammet in
bulkhead at bottom
# Further information on cable
routing
=2 General body repairs; Repair
“"Group 68= >
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Attention

If the slightest misalignment [accident) is
found between the top and the bottom parts
of the column tube or if the coloured dot
(sealing wax) on the column tube has
sheared off, the cable is to be replaced.
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Removing and installing
steering wheel

Standard version

1 - Steering column switch with
bracket
4 Apply small quantity of grease
to slip ring

2 — Driver with carbon brush
4 Insert in steering wheel
# Can be replaced separately if
necessary

3 - Steering wheel

4 Attach to steering column
with wheels in straight-ahead
position

# On attachment, turn signal in-
dicator stalk must be in centre
position

4 Only install factory-approved
steering wheels

48-83

4 - Spring lock washer
5 - Hexagon nut, 40 Nm

6 — Trim panel

7% Removing:

— Unfasten by pulling firmly but
carefully by hand on upper
half of trim panel

- Proceed in the same way with
the lower half

— Then push panel to one side
and detach.

Note:

Non-compliance with the above will
cause the fasteners to break on the
trim panel.
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Sports steering wheel

1 - Steering column switch with
bracket
4 Apply small quantity of grease
ta slip ring

2 — Carbon brush

4 Removing:

- Pressing out of hub

¢ Installing:

— Press home

4 Attach flat connector to lug of
haorn actuator

4 Can be replaced separately if
necessary
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3 - Hub
# Attached to steering wheel
with countersunk bolts which
are fitted with locking com-
n-Round -D6-
4 Cah'be replaced separately if
necessary
Installation note:
The hub features an arrow and is la-
beffed "TOP". On insertion in steering
wheel, make sure that arrow on hub
is facing upwards. Initially attach hub
with the two upper and lower bolts.
Then insert horn actuator in steering
wheel in such a way that location
marked with arrow and designated
"TOP” is also pointing upwards and
coincides with arrow on hub. Screw
horn actuator to steering wheel and
hub.
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4 - Steering wheel

4 Attach to steering column
with wheels in straight-ahead
position

¢ On attachment, turn signal in-
dicator stalk must be in centre
position

# Only install factory-approved
steering wheels

5 - Spring lock washer
6 - Hexagon nut, 40 Nm

7 - Horn actuator
# Insert in steering wheel with
location marked with arrow
and designated "TOP” facing
upwards and then screw to
hub.

8 - Oil seal
4 Insert in steering wheel

48-87

9 - Harn actuator trim

# Removing:

— Press on horn actuator and
turn anti-clockwise as far as
stop [bayonet fit}.

2'Remove horn actuator from
steering-wheel

4 Installing:

— Insert horn actuatoer with brak-
ket inte horn actuator recesses
provided, press on and turn
clockwise as far as stop.
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10 - Countersunk bolt, 7 Nm

4 Fitted with locking compound
¢ Apply -D6- before fitting

4 Can be replaced separately if
necessary

Note:

Due to the use of locking compound,
the hexagon socket head of the bolts
may be damaged when unscrewing
them. If this is the case, carefully drill
holt heads taking care not to damage
the countersunk holes in the steering
wheel/horn actuator.
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+ Apply small quantity of grease

Carbon brush

4 Removing:

i~ Press out of hub

“# Installing:

- Press home

# Attach flat connector to lug of
horn actuator

# Can be replaced separately if
necessary
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3 - Hub
4 Attached to steering wheel
with countersunk bolts which
are fitted with locking com-
pound -D8&-
4 Can be replaced separately if
necessary
Installation note:
The hub features an arrow and is fa-
belled "TOP". On insertion in steering
wheel, make sure that arrow on hub
s facing upwards.

4 - Retaining ring

# On insertion, the two lugs on
the retaining ring are centred
with the arrow direction
{"TOP" on hub)

4 Initially attach hub ta steering
wheel with the two upper and
lower bolts.

""" 0 Attach to steermg column
with wheels in straight-ahead
position
4 On:attachment, turn signal in-
dicatar stalk must be in centre
position:
4 Only install factory approved
Tgtaering wheeglsh

6 - Spring lock washer

e
g,
)

8 MHorn actuator

9 - Cover ring
# To unscrew, move wheels to
straight-ahead position and
screw in/screw out the bolts
at the 3 and 9 o'clock positi-
ons.
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10 - Countersunk bolt M5 x 17.7 Nm
4 Attach cover ring
4 Can be replaced separately if
necessary

11 - Countersunk bolt M5 x 10.7 Nm
4 Fitted with locking compound
+ Apply -D6- before fitting
4 Can be replaced separately if
necessary

Note:

Due to the use of locking compound,
the hexagon socket head of the bolts
may be damaged when unscrewing
themn. ff this is the case, carefully drifl
bolt heads taking care not to damage
the countersunk holes in the steering
wheel/horn actuator.
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Alrbag steermg wheel

_ 1= Alrbag unit
" Note:

# Befare parforming any work on the
alrbag system dlsconnect battery

that subsequent assembly work
... ~does. not,result in accidental actua-
5 tigneigh airbag System: Before remo-
ving' steering ‘cotumn,” move ‘wheels
_to straight-ahead position, then re-
eering wheel (this ensures
r tha" .....

: obil spring in steering wheel is
“ notdamaged).

¢ Observe the safety instructions

= > Electrical System; Repair Group
96; Servicing airbag, Safety precauti-
ons=>
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2 - Steering wheel

4 Removing and installing
=>Page 48-67

4 Attach to steering column
with wheels in straight-ahead
position

# On attachment, turn signal in-
dicator stalk must be in centre
position

4 Only install factory-approved
steering wheels

4 Replacement part supplied
with self-centring ring and slip
ring

3 - Hexagon nut, 40 Nm
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4 Available as replagement part
4 Replace T

= > Electrical System; Repair Group
96; Servicing.airbag= > -

Steering column:switch with-
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Checking delivery pressure of vane pump

Vehicles with 4-cylinder engine

4 _ Pinch off suction and return pipes with hose clamps -3094-,
18-97
{4 _ Unscrew expansion hose -arrow- fram vane cell pump.

4  _ Remove coppér seal from banjo bolt-and attach to adapter -

- Screw adapé%er VAL - into Vahe pump in place of hol-

low bolt.
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4 _ Pressure gauge shutoff valve (lever set to left).

- Route hose of pressure gauge -V.A.G 1402- downwards to va-
ne pump.

4 _ Screw hose for pressure gauge -V.A.G. 1402- to adapter -
V.A.G 1402/3-.

— Remove hose clamps and start engine.

- Take pump pressure reading from pressure gauge at idling
speed {measurement not longer than 10 seconds). Specified
value: 110 - 110 bar.

- Switch off engine.

Note:

If specified value is not attained, check pressure and current limi-

ting valve = >Page 48-727.

48-99

— Pinch off suction and return pipes with hose clamps -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

- Unscrew adapter fram pump
— Reattach expansion hose with banjo bolt and new seals to

PUMP. i e e i it e
- Remiove hose clamps and start engine. o
- Start enging and et it:idle'for appeox.'2 minutesiwith front

wheels set to straight-ahead position. - 5

4 _ swiich-off engine and immediately check -hydraulic fluid level,
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Vehicles with b-cylinder engine

4 _ Attach hose clamp -3094- to suction hose,

{4 _ Unscrew expansion hose -arrow- from vane cell pump.

— Remove copper seal from banjo bolt and attach to adapter -
V.A.G 1402/3-.

48-101

{4 _ Screw adapter -V.A.G 1402/3- into vane pump in place of
banjo bolt.
4 " _ Pressure ‘gauge shutoff valve (lever set to left).

value: 110 =110 bar.
Switch eff.engin
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Note:

If specified value is not attained, check pressure and current limi-
ting valve = >Page 48-127.

- Pinch off suction hose with hose clamp -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

— Unscrew adapter from pump

— Reattach expansion hose with banjo bolt and new seals to
pump.
— Remove hose clamp and start engine.

- Start engine and let it idle for approx. 2 minutes with front
wheels set to straight-ahead position.

4 _ Switch off engine and immediately check hydraulic fluid level,
paying attention to marks on reservoir/dipstick; top up to
"MAX" mark if necessary

- Check steering system for leaks

48-103

Vehicles with 6-cylinder engine

3094 \ 4 _ Pinch off suction and return pipes with hose clamps -3094-.
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4 _ Serew adapter V.A.G 1402/3 into pipe in place of expansion
hose.

4 _ Screw hose of pressure gauge onto adapter V.A.G 1402/3.
- Close pressure gauge shutoff valve (lever set to left).
— Attach injector plug to injector.

48-105

- Remove hose clamps and start engine.

— Take pump pressure reading from pressure gauge at idling
speed (measurement not longer than 10 seconds). Specifiad
value: 110 - 110 bar.

- Switch off engine.
Note:
Replace vane pump if specified value is not attained = > Page 48-
133.
s — Pinch.off-suction. and return pipes with hose clamps -3094-,
< Press spiing clipand remove.plug from injector,

i “iUnsérew hose for pressure gauge -V.A.G. 1402- from adapter -
V.AG 1402/3-

hold at hexagon of expansion hoss.
. — Attach injector plug to injector.
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- Remove hose clamps and start engine.

- Start engine and let it idle for approx. 2 minutes with front
wheels set to straight-ahead position.

4 _ switch off engine and immediately check hydraulic fluid level,
paying attention to marks on reservair/dipstick; top up to
"MAX" mark if necessary

- Check steering system for leaks

48-107

169 kW engine, tandem pump

— Remove cover for air intake elbow.
- Attach hose clamp -3084- to suction hose.
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4 _ Unscrew expansion hose -arrow- fram vane cell pump.

— Remove copper seal from banjo bolt and attach to adapter -
V.ALG 1402/3-.

- Screw adapter -V.A.G 1402/3- into vane pump in place of hol-
< low baolt.

— ressure gauge shutoff valve (lever set to left).

- Screw hose for pressure gauge -V.A.G. 1402- onto adapter -
V.A.G 1402/3-.

- Remove hose clamps and start engine.

— Take pump pressure reading from pressure gauge at idling
speed {measurement not longer than 10 seconds). Specified
value: 110 - 110 bar.

- Switch off engine.

48-109

Note:
If specified value is not attained, replace tanderm pump.
- Disconnect suction and return pipes with hose clamps -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

- Unscrew adapter from pump
R T ..—-Regattach expansion hose with banjo bolt and new seals to
SRR SRR o pump R

“+ 7 — Rembve hose clamps and start engine.

| ©— Start engine and Jet it idle for approx. 2 minutes with front
2 wheels set to straight-ahead position.

R 1 . Swiich off engine and immediately check hydraulic fluid level,
paying attention to marks on reservoir/dipstick; top up to
"MAX" mark if necessary
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48-933

48-933

Removing and installing
vane pump, 4-cylinder en-
gine

Note:
The power-assisted steering uses hy-
draufic fluid, part no. G 002 000.

1 - Tensioning bracket
2 — Cheese-head bolt, 20 Nm

3 - V-bek
4 2-valve spark-ignition engines:
9.5x 910 mm
4 4-valve engines: 9.5 x 880
mm

4 - Bolt with tensioning nut
4 Tensioning or replacing V-belt
=> Page 48-118

5 — V-belt pulley
#* V-belt pulley of crankshaft and
vane pump must line up.
# Different versions for vehicles
with 2- and 4-valve engines
6 - Hexagon bolt, 20 Nm
7 - Hexagon bolt, 25 Nm
8 - Washer
9 - Cheese-head bolt, 20 Nm
10 - Bracket

11 - Front swivel bracket

12 - Selflocking nut, 20 Nm
+ Always replace

13 - Hexagon nut, 20 Nm
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14 - Hexagon bolt, 20 Nm
15 - Rear swivel bracket
16 - Washer
17 - Hexagon bolt
18 - Washer
19 - Hexagon bok
20 - Expansion hose
4 Note different versions for

LHD and RHD vehicles

21 - Oil seal
¢ Always replace

22 - Banjo bolt, 50 Nm

48-933

48-113

23 - Vane cell pump

# Checking delivery pressure
=> Page 48-87

4 Servicing = > Page 48-121

4 Before installing, fill with hy-
draulic fluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

24 - Suction hose
# For vehicles with 2-valve en-
gine

25 - Qil seal
4 Always replace

48-933
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26 - Banjo bolt, 50 Nm
27 - Hexagon bolt, 20 Nm

28 - Suction hose

4 For vehicles with 4-valve en-
gine

4 If vane pump is provided with
screw fitting, suction hose is
secured by means of a hose
clamp = > Page 48-137, -
tem 15- and => Page 48-
138, -ltem 16-.

48-933
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4 " Loosen bolts -1- (second bolt not invisible]

“='Unda bolt -2-."
— Turn tensioning nut -3- accordingly.
= Note:

V-belt is properly tensioned if it can be deflected approx. 10 mm
with thumb between the two pulleys.

— Retighten all the loosened bolts.
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Removing and installing ZF
vane pump, 5-cylinder en-
gine

Note:
The power-assisted steering uses hy-
draufic fluid, part no. G 002 000.

1 - Banjo bolt, 50 Nm

2 - Ol seal
¢ Always replace

3 - Expansion hose
¢ Note that there are different
VEersions:

4 - Self-lacking nut, 20 Nm
+ Always replace

5 - Hexagon bolt, 20 Nm

6 - Bracket
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7 — Tensioning bolt
# Tensioning or replacing V-belt
=> Page 48-12¢

8 - V-belt
4 Size: 12.5 x 992 mm

9 — V-belt pulley
¢ V-belt pulley of crankshaft and
vane pump must line up.
4 Installation position: With pul-
ley fitted, "42" must be visible
from front.

10 - Hexagon bolt, 20 Nm

11 - Retainer

12 - Cheese-head bolt, 20 Nm

13 - Banjo bolt, 50 Nm
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- Undo nut -1-.

14 - Qil seal
4 Always replace

15 - Suction hose
16 - Hexagon bolt, 20 Nm
17 - Rear swivel bracket

18 - Vane cell pump

# Checking delivery pressure
=> Page 48-101

4 Servicing => Page 48-121

4 Before installing, fill with hy-
draulic Tluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

19 - Seltocking nut, 20 Nm
4 Always replace

20 - Hexagon nut, 20 Nm

21 - Front swivel bracket
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.= Turn bolt -2- of tensioner appropriately.
NO RE

Vwbéli-:is:properly tensioned if it can be deflected approx. 10 mm

“Tighten pur=1s,”

with thumb between the two pulleys.
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Servicing vane pump, ZF
pump

Notes:
¢ The vane pump uses hydraulic fluid,
part no. G 002 000

¢ All parts marked with an asterisk
are contained in the repair set and

are to be replaced when servicing.
4 Moisten all sealing elements with

hydraulic fluid before installing.

1 - Housing

4 Blow through ducts

O~ b w N

@r 2 - Spring

48-121

3 - Pressure and current limiting val-

ve

4 Insert in housing

4 Checking = > Page 43-127,
do not disassemble

4 — Assembly fastener for pressure
and current limiting valve

¢ Carefully prise out with a
small screwdriver

Note:

Assembly fastener is pretensioned
with pressure spring.

4 Inserting = >Fig. 1

5 - Moulded support for seal *
¢ Position on seal

N 10 6 — Seal *

3 n
12 7 - Transfer plate
13

14
15

16
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8 - Stator
4 Installation position: Arrow on
stator must be visible after as-

sembly.

9 - Vane cells
¢ Ground (bright) end Tace -
arrow- faces outwards

10 - Circlip *
# Removing and installing = >
Fig. 4
Note:

The repair set corrtains two different
circlips. Always fit the same type of
new cirelip.

11 - Rotor
# Removing and installing = >
Fig. 4
12 - O-ring *
48-123
13 - Housing

# Fluid duct in both housing hal-
ves -arrow- must coincide on
assembly

Boalt, 15 Nm

¢ Apply -D6- when fitting,
screw long end into pump
housing

15 — Seal *
# Disassemble pump ta replace
# Extracting = > Fig. 2
# Driving home => Fig. 3

16 — Pump shaft with flange
# Check for scoring and running
marks, replace entire pump if
necessary
# Remove rotor and pump shaft
to replace seal
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\ Fig.1 Inserting assembly fastener for pressure and current limiting
valve in hole in housing

— The fastener holds the valve in position. Press in fastener flush
with hole in housing.

\ Fig.2 Pulling out seal

48-125

‘ . Fig.3 Driving seal home
= Fill space:between sealing lips with multi-purpose grease.

< Fig.4 Removing and installing cirelip

— Use pointed pliers to remove circlip -arrow- from groove; take
off rotor.
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Checking pressure and current limiting valve

Attention

If the pressure and current limiting valve is not functioning properly, this will
result in sporadic failure of the power steering.

- Check valve piston and hole in pump housing for wear.
Note:

There must not be any dirt in the holes in the valve piston.

Furthermore, the piston must move freely in the hole in the hou-

sing.

- Replace vane pump if maximum pump pressure is not attained
after performing this check.

48-127

. Removing and installing
Vickers vane pump, 5-
ylinder engine

assisted steering uses
did; part no. G 002 000.
¢ The Vickers pump is supplied as re-

placement part complete with fitted
V-belt pulley and front and rear
swivel brackets. Vickers pump ser-
vicing is not envisaged. If a ZF
pump is fitted instead of a Vickers
pump, the front and rear swivel
brackets must be ordered separately
and fitted on the ZF pump. For cost
reasons the same make should the-
refore always be fitted if at all pos-
sible when performing repairs.
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1 - Banjo bolt, 50 Nm

2 - Oil seal
+ Always replace

3 - Expansion hose

4 Note that there are different

VErSions:

4 - QOil seal
+ Always replace

5 - Hexagon bolt, 20 Nm
6 - Bracket

7 - Self-locking nut, 20 Nm
¢ Always replace

8 - Banjo bolt, 50 Nm

9 - Oil seal
¢ Always replace

48-129

11 - Oil seal

lied as replacement part
w V-belt pulley and
front and rear swivel brackets.

# Checking delivery pressure

=> Page 48-101

' Before installing, fill with hy-

13 -

14 -

draulic fluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

Tensioning bracket
Bolt with tensioning nut

4 Tensioning or replacing V-belt
=> Page 48-132
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15 - Cheese-head bolt, 20 Nm

16 — V-belt pulley
+ With pulley fitted, "4Z" must
be visible from front.
4 V-belt pulley of crankshaft and
vane pump must line up.

17 - Cheese-head bolt, 25 Nm

18 - V-belt
# Size: 12.5 x 992 mm

817 16 15 14 13
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4 _ Loosen nut -1-.
- Loosen bolt 2

V-belt is properly tensioned if it can be deflected approx. 10 mm
Cwith thumb between the twa pilleys.. . o
—Tighten bolt -2-.

- Tighten nut -1-, B
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123456

78 92101
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Removing and installing
tandem pump, vehicles

" Motes:

# The tandem pump uses hydraulic
fluid, part no. G.002 000.

.. # Always replace seals between the
- line‘tonnections.

+ Remove-cover for. air.intake elbow
ZUnserew securing ‘bracket for air in-
_take _glbow at cowl panel.
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123456

78 9101 12

151171819 20 7 22

123456

78 92101 12

— Unfasten bolt securing swivel brak-
ket to bracket

— Unscrew tensioning bracket from
swivel bracket

— Remove V-belt

- Unscrew lings from tandem pump

- Unfasten centre section of lock pla-
1e

- Remove bolt securing swivel brak-
ket to bracket and take out pump

48-141

2 ﬁexagbﬁ bolt, 20 Nm

3 -~ Cheese-head bolt, 20 Nm
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5 - Swivel bracket
6 — Collar nut
7 - Hexagon bolt, 20 Nm
8 - Retainer
9 - Hexagon bolt
4 Turn accordingly to tension V-
belt
10 - High-pressure hose
4 Hydraulic pump — pressure
accumulator
11 - Banjo bolt, 35 Nm
4 Only use banjo bolt with strai-

ner on end face

12 - Hexagon bolt, 20 Nm

48-143

13 - Banjo bolt, 50 Nm
14 - Expansion hose

15.— V-belt .. .

% Sizé: 12,5 x 1045.mm

Lo ¢ Tensioning and replacing = >
e Page 48-146 . =

16 - Hexaéoﬁ bolt, 20 Nm

17 — V-belt:pulley

4 Installation position: With pul-
ey fitted, "5Z" must be visible
frari front ©

Coflar nut;*20 Nm’
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19 - Cheese-head bolt, 20 Nm

123456 78 9101 12

20 - Tandem pump

4 Checking delivery pressure of
vane pump => Page 48-108

# Before installing, crank suction
end by hand until fluid comes
out at pump outlet

¢ Measuring pistan pump delive-
ry => Page 47-57

4 Servicing not envisaged, fit
exchange pump if necessary

21 - Suction hose

22 - Banjo bolt, 50 Nm

151617181920 M 22
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Tensioning or replacing V-belt for tandem pump

- Remove cover for air intake elbow

- Unscrew securing bolt for holder of air intake elbow at cowl
panel .. ... et e

- Press air intake elbow aside

Note:
Vebettiis properly tensioned if it:can be-deflected:approx. 10 mm
with thumb between the two pulieys.

- Tighten nuts -1- and -2-. - 5l
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|48-907
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Removing and installing
hydraulic fluid cooler for
vane pump

Vehicles with 4-cylinder and 4-
valve engine, vehicles with 6-
cylinder engine

1 - Oval-head bolt, 10 Nm

2 - Lock carrier

3 - Washer

4 — Bracket

5 - Tab

6 - Self-locking nut, 10 Nm
4 Always replace

7 — Washer
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8 - Return hose
# Rotary valve housing - fluid
cooler

9 - Return hose
# Fluid caacler - reservair
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Vehicles with b-cylinder engine

1 - Suction hose
4 Route so that it does not cha-
fe

2 - Wing hose clamp
3 - Hydraulic fluid cooler
# Vehicles with 4-valve engine

feature an ail coocler with coo-
ling fins

4 - Hexagon bolt

5 - Pipe clamp

6 — Bracket

4 Screw to lock carrier at top
and lock support at bottom

7 - Self-locking nut, 10 Nm
* Always replace

8 - Washer
9 - Washer

10 - Selfdocking nut, 10 Nm
- 4 Always replace

1-Tab

12 - Reservoir

¢ Checking hydraulic fluid level:

"""" approx. 2 minutes with front
wheels set to straight-ahead
position.

- — Switch off engine and imme-

4o own diately check hydraulic fluid

level, paying attention to
marks on reservoir/dipstick;
L 10 MAXY mark if ne-
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Topping up hydraulic fluid - bleeding steering system

Notes:

& After performing assembly work or if there is a lack of hydrau-
lic fluid in the reservoir, always check steering system for lea-
kage => Page 48-15Z.

¢ Do not re-use hydraulic fluid which has been drained off.

4 After removing and installing steering components or renewing
hydraulic Tluid, it must be ensured on starting the engine that
the reservoir is not sucked completely empty.

When the engine is running, the steering system is automatically
bled after a while.

— Top up with hydraulic Tluid to "MAX" mark on dipstick

— Start enging and let it idle for approx. 2 minutes with front
wheels set to straight-ahead paosition.

- Observe fluid level in reservoir during this process. As soon as
there are no more bubbles rising in the reservoir, switch off en-
gine and immediately top up hydraulic fluid, paying attention to
mark on reservoir/dipstick
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Check steering system for leaks

= > Fault finding binder, Running gear
With engine idling

Attention

Always check steering system for leaks if there is a lack of fluid in the res-
ervoir.

- Turn steering from lock to lock and hold briefly (max. 20 se-

" it4. Performi the following visual inspections in this position:

Note: '~ L
Visualinspectiory -1- must be carried out in both positions.
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Removing and installing
fluid reservoir

Note:
The power-assisted steering uses hy-
draulic fluid, part no. G 002 000.

1 — Cap with dipstick and gasket
¢ Tighten firmly by hand
4 Observe "MAX" and "MIN"
marks on dipstick

2 - Washer
4 Not fitted when using combi
bolt, item 3

3 - Hexagon baolt, 10 Nm; Combi
Bolt, 10 Nm

4 — Reservoir
4 Capacity: approx. 0.85 |
# IT necessary, clean strainer
with white spirit

48-153

¢ Note different versions on ve-
hicles with 4 and 5-cylinder
engine and on vehicles with 4-
cylinder/4-valve and 6-cylinder
engine

4 Checking hydraulic fluid level:

- Start engine and let it idle for
approx. 2 minutes with front
wheels set to straight-ahead
position.

- Switch off engine and imme-
diately check hydraulic fluid
level, paying attention to
marks on reservoir/dipstick;
top up to "MAX" mark if ne-
cessary

5 — Return hose
4 Note different versions depen-
ding on engine
# Remove servo unit to replace
an vehicles with 8-cylinder
engine
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6 - Wing hose clamp
7 — Wheel housing

8 - Grommet
4 Insert in wheel housing

9 - Wing hose clamp

10 - Suction hose
4 Note different versions depen-
ding on engine
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V.A.G SELF DIAGNOSIS HELP
1 - Rapid data transfer 1)
2 -Flashing code output 1).

Self-diagnosis

Note:

Synchronising keys in vehicles with infrared remote controf

= > General Body Repairs; Repair Group 57; Central locking sys-
tem; Synchronising keys for infrared remote control= >

Immobiliser self-diagnosis

The electrenic immobiliser is equipped with self-diagnosis capabil-
ity If faults occur in system components, fault codes are stored in
the immobiliser control unit -J362 which can then be read out us-
ing the V.A.G 1551 or V.A.G 1552 fault reader.

The electronic immobiliser has the following self-diagnosis func-
tions:

¢ Interrogate fault memaory

¢ Erase fault memory

¢ Reading measured value block
¢ Adapt vehicle key

¢ Adapt immobiliser contrel unit on engine control unit replace-
ment

— Switch off ignition. :
- Connect V.A.G 155171 diagnasis cable to the diagnesis con-

nectors at relay plate with Tuse box in:thé plenum ghamber as

follows: 1+ o

black diagnosis.gonnector and white:gonnector to white diag-

nosis connector:
Note:

Reading on display:
'} Displayed alternately
Notes:

4 Additional operating instructions can be obtained by pressing
the V.A.G 1551 HELP key.

¢ The — key switches to the next step in the program sequence.
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Starting immobiliser self-diagnosis

— Press key 1 for mode 1,

"Rapid data transfer”.

Rapid data transfer HELP Reading on display:
- Press keys 2 and b for "Immobiliser” address word.
Enter address word XX
Rapid data transfer Q Reading on display:
- - Confirm entry with Q key.
25 — Immobiliser
Rapid data transfer 4 Reading on display:
) — Wait approx. b seconds.
Tester transmits address word 25
40953234 IMMO  AUZxxxxxxxx D66 | 4 Reading on display:
] - 4A0953234: Number of control unit
Coding 00000 WSC06388 ] )
- IMMO: System designation
- AUZ970R2000323: 14-position ident-no.
- D66: Software version
— Press — key to continue.
Rapid data transfer HELP | 4 Reading on display:
Select function XX
01-3
Interrogate fault memory
— Press keys 0 and 2 for "Interrogate fault memory " function.
Rapid data transfer a| 4 Reading on dlsplay
- Cenf rm entr wth Cl ke
02 - Interrogate fault memaory : v y
No fault detected! {4 Reading 'brifdr_spl_av T A
— Press — key
or e FEE
X faults detected! 4 Reading on'dféplay' ik
If the prrnter is switched on, the stored faults will be dlsplayed
and: pn ; ; ;
Note:
If the printer is off, press = key to d:spiay the next fault.
- Press —after the Iast a" been dlsplayed and printed.
Rapid data transfaer HELP 4 Reading on d|sp|ay

- Rectify printed faults according to fault table = > Page 01-8,

Select function XX

then erase fault memary and interrogate it again as a check.
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Rapid data transfer HELP
Select function XX

Rapid data transfer a
05 - Erase fault memory

Rapid data transfer HELP
Select function XX

Rapid data transfer HELP
Select function XX

Rapid data transfer Q
08 - Reading measured value block

Read measured value block HELP
Enter display group number XX

Read measured value block T—
1 1 1
Rapid data transfer HELP

Select function XX

Erase fault memory

Prerequisite:;
® Fault memory interrogated = > Page 07-4.

Reading on display:
- Press keys 0 and 5 for "Interrogate fault memory”.

Reading on display:
- Confirm entry with Q key.

Reading on display:

Reading measured value block

Reading on display:
- Press buttons 0 and 8 to read "Measured value block™.

Readlng on dlspiay :
- Confirm entry with Q key.

Readln;g on: dlspiay

- Press buttons 0 ana 1 for Dlsplay Group number 01 and con-
firm usmg the Q button.

.“Example of dlsplay ‘
- Press = key 1o contlnue N

Reading on display:
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Read measured value block 1-| 4 Eyaluate measured value block

Display Group 01:

Display/ test Designation
value
11) 1 = Engine may be started
11) = Engine control unit reply
11) 3 = Key OK

'Y Example of display.
¢ Display/test value O = no
¢ Display/test value 1 = yes
Fault evaluation:
4 Engine may not be started:
Key used is not been coded or has been incorrectly coded.
¢ No response from engine control unit:
Fault in engine control unit or wiring.
¢ Key status OK no:
Key used is defective.

Immoaohiliser fault table

Notes:
4 All static and sporadic faults are stored in the fault memory.

# A fault is recognised as being static if it is present for at least 2 seconds. If the fault dees not cccur again it is
registered as a sporadic fault. "/SP" appears on right of display.

4 When the ignition is switched on, all existing faults are set to sporadlc and WI|| only be stored as static faults
if they still exist after checking. :

3 §(|gmt|0n on for at Ieast Z minutes) are
erased.
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V.A.G 1551 print-out

Possible causes of fault

Possible effect

Fault remedy

00750 + Wiring damaged. ® Warning lamp flashes |- Eliminate wiring dam-
Fault lamp age.
Short to earth/open 4 Open circuit ® Warning lamp does - Rectify open circuit.
circuit # Warning lamp -K117 not blink Replace warning lamp
defective ® Warning lamp does => Page 80-11.
not blink
Short circuit to posi- ¢ Wiring damaged. ® Warning lamp does - Eliminate wiring dam-
tive not blink age.
01128 # Immobiliser reader coil | ® Engine will not start - Replace reader coil
Immabiliser reader coil -D2 defective and warning lamp is => Page 83G6-5h,

4 Open circuit

on

Rectify open circuit.

01-9

V.A.G 1551 print-out

Possible causes of fault

Possible effect

Fault remedy

01176 # Transponder defective | @ Engine will not start - Make new key.
Key and warning lamp is
Gn
Signal too small ¢ Wrong key — Perform vehicle key
adaptation
Not authorised # Immobiliser reader coil — Replace reader coll
-D2 defective” 0 L 0 => Page 96-G5.

01177 ® Engine will not start - |- Perform adaptation

Engine control unit not authorised

¢ Replace engine control

unit

on

- and warping lamp is

during engine control
unit replacement

01179
Incorrect key programming

b Warnihg_i_ar_‘_hp ﬂasheé

- Read out fault memaory

Erase fault memory.

Perform vehicle key ad-
aptation

65535
Control unit faulty

¢ Immobiliser gontrol
unit -J362 defective:

— Replace immobiliser
control unit -J362 = >
Page %6-54,

01-10




Rapid data transfer HELP
Select function XX

Rapid data transfer a
11 - Login procedure

Login procedure 0]

Enter code number XXXXX

Rapid data transfer

Select function XX

Performing vehicle key adaptation

Prerequisites:
® All vehicle keys available.

® Key ring with code number available, otherwise code number
has to be established = > Page 01-19

- Connect fault reader V.A.G 1551 => Page 01-2.
- Switch ignition on.
- Starting immaobiliser self-diagnosis = > Page 01-3.

< Reading on display:
— Press key 1 twice Tor "Login procedure” function.

< Reading on display:
- Confirm entry with Q key.

< Reading on display:
— Enter code number.
Notes:

¢ When entering code number, precede the 4-digit number with a
0.

+ The code number is marked beneath a rubber coating an the
key ring issued to the customer when the vehicle was handed
aver. The rubber coating can be removed by rubbing.

;5;30 mlnutes betore the next attempt
— Confirm entry with:Q key.

Adaptation

Enter channel number XX

- Press 1 and 0 for Adaptatlon function.
. = Confirm entry W_l_th Q key.

4 R_._eadmg on d;splay

“iPress 0 and: 1':'tc}rbt1anrxel 1.
= Confirm entry with Q key.
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Channel 1 Adaptation 2 | 4 Reading on display:
— Press — key to continue.

Channel 1 Adaptation 2 > 4 Reading on display:

) - Press key O four times and enter number of keys to be adapted
Enter adaptation value XXXXX

(O to 8 keys).
Note:
Entering "0 keys " results in electronic locking of the vehicle.
- Confirm entry with Q key.

Channel 1 Adaptation 3 af 4 Reading on display:
- Confirm entry with Q key.
or
- Press key 1 to decrease number of keys, or key 3 to increase,
e.g. to 3.

- Confirm entry with Q key.

01-13

Channel 1 Adaptation 3 Q| 4 Reading on display:

Store changed value? — Confirm entry with Q key.

Channel 1 Adaptation 3 | 4 Reading on display:
Key in ignition lock has now been adapted.

Changed value is stored

— The ignition must be switched on using all the other keys for
this vehicle until the warning lamp goes off.

CiNote: oo
Adaptation. is:complete, when:

Q The numt@ier‘cégf keys to be adapted has been reached,
& A key that has already bieen adapted is adapted again:

and return to function mode.

Rapid data transfer “HELP | 4= Reading on display

Select function XX EET U R e
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Rapid data transfer HELP
Select function XX

Adaptation Q
Enter channel number XX

Adaptation 0]
Erase learned values?

Adaptation —
Learnt values have been erased

Rapid data transfer SHELP-

Select function XX

4

4

Adaptation during engine control unit replacement

Prerequisite:;

® Authorised vehicle key available

- Connect fault reader V.A.G 1551 => Page 01-2Z.
- Switch ignition on.

- Starting immaobiliser self diagnosis = >Page 1-3

Reading on display:
- Press 1 and O for "Adaptation™ function.
- Confirm entry with Q key.

Reading on display:
- Press key O twice.
- Confirm entry with Q key.
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Reading on display:
- Confirm entry with Q key.

Reading on display:
— Press — key to continue.

“Reading on display:

“Note:::

| iTheinext time the ignition is switched on, the engine controf unit
[Fidentifier i3 read into the immobiliser control unit.
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Testing system

® Not for vehicles with engine code letters NG-engine (KE 11l 2.3
)
Prerequisite

® The ignition must have been switched off for at least 30 sec-
onds.

- Cover receiving coil with a slotted metal plate, €.g9. place shim
between ignition lock and ignition key.ordetach reader coil elec-
trical cable at ignition/starter switch.

— Attempt to start vehicle — the engine should not run and warn-
ing lamp should flasgh.

- Connect fault reader V.A.G 1551 = > Page 01-2.
- Starting immabiliser self diagnosis = >Page 01-3

- Interrogate Tault memory = >Page 01-4. Error message: "Key
signal too low" or "Immaobiliser reader coil”.

- Erasing fault memory = > Page 01-5.

01-17

® Only for vehicles with engine code letters NG-engine (KE Il 2.3
]
- Connect fault reader V.A.G 1551 => Page O1-2.
- Starting immaobiliser self diagnosis = >Page 01-3
__— Select final control element diagnosis function {03).

S e L ARtempt to start three times in succession, engine should nat

start:
1. Path Pin 5 12V (NC relay)
2. Path Pin 4, high impedance (NO relay)
it 3 Path Open circuit in starting relay

The fault Iamp blinks Fault lamp goes off after 3rd path.
- Erase fault memory in FEI control unit

sosm KEAN Jetronic/ignition system (5-cylinder); Repair group 01;
SeIf dlagn05|s with fault reader V.A.G 1551; Fault memory inter-
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Lost key procedure

- Make replacement key using locking mechanism number,
- Perform key adaptation = > Page 01-11.

Establishing code number

- Connect fault reader V.A.G 1551 => Page 01-Z.
- Starting immaobiliser self diagnosis = >Page 01-3
— 14Read out 14-position immeobiliser control unit ident. no. .

- Using the ident. no., ocbtain the code number via the appropri-
ate Sales Centre or Importer using the dealer on-line system
(HOLS).

01-19




Checking and charging battery

Warning

Always disconnect battery earth strap before working on electrical system.

Checking electrolyte level

¢ Only top up with distilled water if electrolyte level is below
"min” mark.

¢ Highly charged batteries with excessive electrolyte level {long
journeys using few consumers) may "boil over”. Having too lit-
tle electrolyte may reduce the service life of the battery.

tester or the following table.

o Capacity Cold test cur- Load current | Minimum volt-
Sl rent age
100 A 10,0V
200 A 8.4V
200 A 9.6V
200 A 8.5V
300 A 9.5V
300 A 9.5V

27-2
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4 If the minimum voltage is not attained for a loading period of 5
to 10 seconds, the battery is flat or defective. Check specific
gravity of acid.

Note:

To avoid the risk of explosion, never test a battery that is gas-

sing.

¢ Batteries with a capacity of more than 63 Ah are not to be
checked using the VW 1266 battery tester and charger, since
this testing facility is only designed for batteries up to max. 63
Ah.

+ The battery tester V.A.G 1498 is suitable for batteries with ca-
pacities between 30 and 200 Ah.

27-3

(".fhet:king_;i specific gravity of acid.

= ¥ In conjunction with the voltage measurement (under load), the
i specific-gravity of the acid provides accurate information con-
cerning the state of charge of a battery. Testing is performed
using a hydrometer.

-|Charge condition.in normal climatic o Bé Spec. grav-
zones i fE o ity
- | Discharged 16 1,12
- | Semi-charged 24 1.20
|Well charged 32 1.28

. :|Charge level in tropical countries o Bé Spec. gra-
vity
Discharged 11 1,08
Semi-charged 18 1,14
Well charged 27 1.23
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Notes on handling batteries

Batteries that have not been used for lengthy periods (e.g. vehi-
cles in storage) are subject to self-discharge and may also be sul-
phated. If fast charging is perfarmed on these batteries using
standard charging units they do not accept charge current, or are
shown as being "fully charged” before they actually are due to
so-called surface charging. They appear to be defective.

Before these batteries are considered to be defective, perform the
following checks:

¢ If the specific gravity of the acid in all the cells does not differ
by more than 0.02 kg/dm3 (e.g. 1.13 to 1.11), the battery
should be charged When charging is complete the battery
should be subjected to a load test. The battery is only defective
if the test values are not complied with.

¢ If the specific gravity of the acid in one or two adjacent cells is
appreciably lower (e.g. five cells indicate 1.16 and one cell in-
dicates 1.08), the battery has a short circuit and is defective.

27-5

(‘fhérging_ bétiery

#.Frozen batteries must be thawed out before charging.
= 4Dn net enter rooms in which batteries are being charged with a

n'“ked flame or whilst smoking.

=7 Premsmn tools should also be kept away from such areas.

; ';:w;.':hattery charger can be used for normal charging
of up to four 12V batteries as well as batteries with different ca-
copacities (Ah = ampere-hours) and rated voltage.

-~ Disconnect battery earth strap and then positive cable from
‘hattery.

" L*Connect battery to charging unit, positive to positive, negative
to negative.

- Switch on charging current. The charging current depends on
the capacity of the battery. The current should be about 10%
of the battery capacity. In other words, the charge current
should be about 4 A for a 40 Ah battery,
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Quick charging/starting boost

Fast charging can be carried out using the battery tester and
charger VW 1266, whereas additional starting assistance can be
provided by the V.A.G 1572 battery starting charger.
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Dash panel insert

Removing and installing dash panel insert = > Page 30-8.
Removal and installation of dash panel insert components;
# Model without Auto-check system/on-board computer = >

Page 50-41.
¢ Model with Auto-check system/on-board computer =>> Page
90-bb,
Emergency flasher relay installation position=> Fig. 1, Page
80-7.
Assignment of lamps in dash panel insert = > Page 9G-8.
Note:

Use the V.A.G 1526 manual multimeter, the V.A.G 1307 tester,
the V.A.G 75398 test box and the V.A.G measuring toof kit for
testing.

VDO dash panel insert — ex-
ploded view

ase plate with speedometer
# Checking speedometer sen-
sor=> Page 850-37.

4 Removing and installing = >
Page 80-50

2 - Front frame with glass
4 Removing and installing = >
Page 80-5B0
4 Set down carefully onto soft
cloth to avoid scratching glass

3 - Base plate with rev counter
# Checking engine speed signal
=> Page 90-40
4+ Removing and installing = >
Page 90-51

10 92 8

90-2

90-1 ———




4 - Printed circuit board
4 Assignment of multi-pin con-
nectors = > Page 80-13 on-
wards
¢ Removing and installing = >
Page 50-48

5 - Securing holts
# For printed circuit board

6 - Washer
7 - Hexagon nut

8 - Controller
# For dash panel insert, switch
and instrument lighting
4 Removing and installing = >
Page 90-71

10 9 8

90-3

9 - Washer

10 - Hexagon nut

11 = Display unit

. 4 For'mini-check system

¢ Removing and installing = >
Page 80-72

12 - Display unit
4 for auto-check system/on-
board computer
4 Removing and installing = >
Page %0-72

13 - Securing bolts
# for mini-check/auto-check sys-
tem/on-board computer

10 92 8
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- powae)|

Nippon Seiki dash panel insert
- exploded view

1 - Base plate with speedometer
# Removing and installing = >
Page &0-8&

2 — Front frame with glass
4 Removing and installing = >
Page 90-64
4 Set down carefully onto wool-
len cloth to aveid scratching
glass

3 - Base plate with rev counter
4 Removing and installing = >
Page 80-67

4 - Securing bolts
4 For base plates

90-5

5 - Printed circuit board

#* Assignment of multi-pin con-
nectors = > Page #0-13 on-
wards

Removing and installing = >
¢ rRAGR a0 048

6 - Securing bolt

' 7 - Controller

# For dash panel insert, switch
and instrument lighting

# Removing and installing = >
Page %0-71

8 - Washer
9 - Hexagon nut

10 - Securing bolts
# For printed circuit board

90-6 ——



\ Fig.1 Signal indicator/hazard warning relay installation position

The emergency flasher relay is clipped to the bottom of the in-

strument panel.

- Removal and installation involves taking out the driver's-side
tray

= > General Body Repairs; Repair Group 70; Instrument Panel,
Removing driver's side tray = >

90-7

4 _ Unscrew recessed-head screws-arrows-.
= Cargfullypull dash=panebinsertout ofinstrument-panel, placing
... 2.80fT cloth over the steering column if necessary.”
- Removing plug for multi-pin _connecfors => Page 80-18
- Detach all connectors =
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Assignment of lamps in dash
panel insert

— Removing and installing cap-type

1 1234567 1 lamps => Page %0-71.
1 — Dash panel insert illumination
1.2 W(6x)
a . 2 - Right turn signal warning lamp
OICJKE) V12w

3 - Unallocated

4 - Brake warning lamp
¢12W
4 Only in vehicles with no auto-
check system

o)
e

e | s
i

16{141210 9
17 151311 1 8
$0-877
90-9
,,,,,,,,,,,,,,,,,,,, 5 - Qqélaﬁt femperature warning
“"lamp {ovérheating)
Y12W
4 Only in vehicles with no auto-
1 1 2 34567 + check system

Lo F s o 6 _ OilpreSSure warning Iamp
hicles with:no auto-
5 a ‘ checkisystem

VOJHE) ; o
5: A 2 207 L eft turn signal warning lamp
¢ 1.2W
2 VI 8 D igital dock ilumination
O POt ¢ A 12w

e
= et e 9 - Charge warning lamp
=] *2W
16|141210 9
17 151311 1 8

?0-877
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10 - Immobiliser warning lamp
¢1.2W
4 Differing assignment
CAT 6-cylinder engine:

1 1234567 1

11 - Diesel choke warning lamp
*1.2wW
# Differing assignment

CAT
QK@) | 12 - Lamp for trailer turn-signal indi-
: catar
$1.2W
4 Retrofitted
500 CXo # Differing assignment
- @ ‘ = Side lights/airbag/engine elec-
ANt ' tronics
J 13 - Brake/handbrake warning lamp
$1.2W
16|1412110 9
17 151311 1 8
20-877
90-11 ———
14 = _Seat-l_:i:elt \_évarning lamp
.1 4 Differing assignment
Engine electrenics/hazard
1 1 234567 1 warning/airbag

w15 An_t_i-lﬁc_k braking system warn-
T nglamp
2w

OC)IHE) B ] . 16— Main-beam warning lam

= 17— Airbag warning lamp

oL W

S Engme electranics/seat-belt
warning

L

Il
Hed |5
id

16141210 9
17 151311 1 8

?0-877
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i
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01022

a ;ﬂf

R
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1l

123 4 54 7 89100 1213

nil

I 1I'n

90“39.% 2

Assignment of contacts at multi-pin dash panel insert
connectors

Contacts on blue dash panel insert multi-pin 26-pin connector
Notes:
4 Use appropriate current flow diagram.

¢ Assignment of lamps in dash panel insert and assignment of il-
luminated symbols = > Page 30-3,

— 1 - Not used

- 2 - Not used

- 3 - Not used

— 4 - Not used

— b - Not used

— 8 - Not used

- 7 - Not used

- 8 - Not used

- 9 - Not used

- 10 - Negative for lamp in illuminated symbol no.15 (ABS)
- 11 - Not used
- 12 - Not used

90-13

- 13 - Negative for lamp-in. illuminated symbol-no. 12 (trailer
turn-signal |nd|cator15|de Ilghts/alrbag/engme electronlcs)

- 14 - Not used
- 15 - Negative for fuel gauge
- 16 - F"ositive foé’ eieetronic speedome{er, connected' to voltage

15 17 .............

- 17 - Positive for lamp in illuminated symbol no.2 (right turn-
signal indicator}:

- 18 - Vehicle; speed sngnal (output]

~ 19 - Not used " - :
- 20 - Veh| Ie speed 5|gnal (mput from travel senso )

- 21 <"Negative forlamps’in daéh panelinsert lighting:~con-
nected to electronic speedometer, voltage stabiliser and lamp in
illuminated symbol no. 16 (mam beam)

- 22 - Variable: pesmve for.dash- panel msert brightness control;
connected to lamps for dash panelinsert lighting, lamp for digi-
tal clock lighting and multi-pin connector (yellow, 26-pin, con-
tacts 1 and 4, 6-pin plug connector)
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" ez 4 _23. Positive for lamp in illuminated symbol no.16 (Main
" beam)

1415 16 1718 19 20 21 22 23 24 75 26 - 24 - Negative for lamp in illuminated symbal no.17 (air-
bag/engine electronics/seat belt warning)

B
3 é\%ég‘\ - %%?%ﬁ/ - 25 - Positive for lamp in illuminated symbal no.14 (seat belt
g IJ warning/engine electronics/airbag)
%% - 26 - Negative for lamp in illuminated symbol no.14 {seat belt
H

nil

3
VN 2N
0-1022

jj jg warning/engine electronics/airbag)

1 23 45 4

N (s

90-15

Contacts at yellow dash panel insert multi-pin {26-pin) connector
Notes:
¢ Use appropriate current flow diagram.

¢ Assignment of lamps in dash:panel ingert ahd .:éssignment of il-
luminated symbaols: = > Page 80-9. - e

lighting o
- 4 - Positive from Iigih  con
nected.to 6-pin plug connector . o
- SwPositive“dannested 1o brightness control for-dasirpanet in-
sert'lighting’ © G o L L] b S 5 b,
- 6 - Not used
- 7 - Not used .

téd to contact 1; con-

90-16




<« _g- Negative; connected to lamps for dash panel insert lighting,

to lamp in illuminated symbol no. 7 {left turn-signal indicator),
to lamp for digital clock lighting, to digital clock, to lamp in il-
luminated symbol no. 2 (right turn-signal indicator) and to b-pin
plug connector

- 9 - Positive; connected to lamp in illuminated symbol no.7 (left
turn-signal indicator)

- 10 - Negative for lamp in illuminated symbol no.5 (coolant
averheating)

- 11 - Negative for lamp in illuminated symbol no.4 (brake
warning)

- 12 - Not used

- 13 - Negative for lamp in illuminated symbaol no. 9 (charge
warning lamp); connected to display unit, coolant temperature
warning lamp (overheating) and brake warning lamp

- 14 - Not used
- 15 - Not used
- 16 - Not used
- 17 - Not used
- 18 - Not used

- 19 - Positive (terminal 30) for analog clock/digital clock, 6-pin
plug connector

90-17

{ _20- Notused
- 21 - Not used
- 22 - Signal input for rev counter
- 23 - Negative for rev counter, for 5-cyl. engine only (coding)
- 24 - Negative fordamp in illuminated symbaol no.10 {immabi-

liser/CAT 6-cyl.-engine): .-

SaIN!

- 25 - Negative for lamp
(brake/handbrake) @
- 26 - Negative for lamp

in‘illuminated. symbol na.13

$0-1021

)
cead
=

90-18




4

Removing and attaching multi-pin connector plugs

Removal:

- Use small screwdriver or plastic wedge to lift plug catch up-
wards -arrow- as far as it will go.

Neote:

The plug cannot be removed unless the catch has been raised
— Pull off plug by hand.

Installation:

— Push plug by hand on as far as it will go

— Slide in the catch

90-19

Repairing multi-pin connector plugs

Notes:

4 A separate repair kit 893 998 315 must be used for repairing
the connectar (poor contact, loose contact, damage, apen cir-
cuit, retrofitting).

= > Parts list

0 ‘Appropriate; cavity:assignment .o

= > "Current.Flow D|agrams Electrlcal Fault Finding and Fitting
Locations” blqder .

“ Z.Remove cable tie -C-.

— Pull inner section. of plug -D-:0ut: of outer section -B-.

- Release damaged contact, pull it out and remove it from the
lead.

Vant ca\nty
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4 _ slide inner section of plug -D- in until it engages and secure us-
ing cable tie -C-.
- Use provided housing to attach inserted lead to lead that has
been detached from wiring harness.

- Stop repaired cable and connector housing from rattling using
cable tie and insulating tapes.

@ f 'i‘ I'E’ ,‘,'
&
pe

Checking dash panel insert components

Checking voltage stabilizer

- Removing dash panel insert = > Page S0-8
Note:

P Do not detach batrery earthmg srrap leave all plugs attached to
. 'dash panel msen‘ §

If spemfled value is not attalned locate open circuit using cur-
< soargnt fleve:diagram-and. rectif y:fault,

- Check output voltage by connecting a voltmeter between posi-
tlve Output <3~ and-earth 2- Switch i mtlon on.

o Speoified value: 9,8 w. 0.4V fn
- If specified value is.not attalned, replace circuit board.

/ﬂ (©) s

90-21 ——
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Checking and adjusting fuel gauge

— Lift up carpet at front right of luggage compartment.
- Remove self-tapping screws -arrows- and detach cover.

T
e e 90933
/_/-'*—___ -—”
el e T N N T 4 _ Pull connector -arrow- off fuel gauge sensor.

90-23

- Use auxiliary cable to connect hand-held multimeter V.A.G
1526 between contacts of connector for fuel gauge sensor and
switch to DC voltage measuring range.

- Switch ignition on.
- Specified value: 9,8 ... 10.4 V
- Switch off ignition.

— If specified value is not attained, locate open circuit using cur-
rent flow diagram and rectify fault or replace voltage stabilizer

' = Connget tester V. ALG 1301 1o tank sensor lead plug connector
T i tranke Gsing: auxiliary cable!’

—'A'dju'st V.A.G 1301 tester as follows:
- 280 -

Whern n ‘ék‘fng connection, ensure that the cavities in the connec-
... tor are not pushed back. ..
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4 _ The needle on the gauge must be at the right edge of the third
red mark (reserve zone) -arrow-,

— Whilst taking the reading, tap your finger lightly against the
glass on the dash pansal insert.

— If the specified value is not attained, use pointed-nose pliers to
carefully pull off the adjusting screw cap.

Note:
To avoid scratches, cover the glass panel of the dash panel insert

A _@ with a cloth.

e D0 -076 - Turn adjusting screw -A- using Allen key/screwdriver to set

pointer to specified value.
Notes:

 Whilst performing adjustment, tap your finger lightly against
the glass on the dash panel insert.

¢ Do not start the engine.
- If the measured value is still not attained, replace the gauge.

90-25

Checking oil pressure switch — vehicles with mini-
check system

- Removing dash panel insert = > Page 40-8

— Detach 14-pin multi-pin cannector from dash panel insert.

- Connect test adapter V.A.G 1598/13 to 14-pin connector (do
not connect test adapter to dash panel insert).

Checking 0.3 bar oil pressure switch.

socket 17 and earth using auxiliary cable and switch to resis-

i tance measuring range.
- Spei:ifieél'E value 0 Q
=:Run engine:. R
Lo 2 Specified value Q

- Stop engine.

- If specifigd.value is not attained, locate open circuit using cur-
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Checking 0.9/1.8 bar oil pressure switch.

- Connect hand multimeter V.A.G 1526 to test box V.A.G 1598,
socket 14 and earth using auxiliary cable and switch to resis-
tance measuring range.

- Specified value « Q

- Run engine (engine spead more than 2800 rpm).
- Specified valug 0 Q

- Stop engine.

- If specified value is not attained, locate open circuit using cur-
rent flow diagram and rectify or replace oil pressure switch.

90-27

Checking oil pressure switch - vehicles with auto-
check system

® Dash panel insert removed
- Detach 26-pin multi-pin connector {white) from dash panel in-
sert.

- Connect test adapter V.A.G 1598/4 to 26-pin cannector (do
.hgt-connect test adapter to dash panel insert).

-— Connect hand multimeter V.A.G 1526 to test box V.A.G 1598,

- sacket 19 and earth using auxiliary cable and switch to resis-
tance measuring range.

o = Specified value 0 Q

- Run engine.

= Specified value © Q

;Stop engine.

i —_'%'If_ sp_ecf'l_flé%d value is not attained, locate apen circuit using cur-
rént-flow diagram and rectify or replace oil pressure switch,
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Checking 0.9/1.8 bar oil pressure switch.

- Connect hand multimeter V.A.G 1526 to test box V.A.G 1598,
socket 17 and earth using auxiliary cable and switch to resis-
tance measuring range.

- Specified value « Q
- Run engine (engine spead more than 2800 rpm).
- Specified valug 0 Q
- Stop engine.
- If specified value is not attained, locate open circuit using cur-
rent flow diagram and rectify or replace oil pressure switch.

90-29

Checking coolant temperature gauge

Vehicles with coolant temperature control switch (overheating) -
F14 and coolant temperature gauge sensor -G2

- s Switeh/gensor connections:

1= Actuation of coalant temperature warning lamp (overheat-
. ing)

~2-Earth

=3 = Actuation of coolant temperature gauge

e ;Z;Z‘I_:bcéatiion_';in;:§4-;cylinder engine: Back of coolant connection.

- Rémove connector from switch/sensaor.

- 1526 between contact 3 of plug and earth and switch to DC
voltage measuring range.
o Switoheignitiod G
- Specified value: 9.8 ... 10.4 V

o= Switch off ignition.
_ 1 L specified value is not attained, locate open circuit using cur-
rent-flow diagram and rectify fault or check voltage stabilizer
=> Page 30-ZZ.
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{4 _ Connect tester V.A.G 1301 to connector contact -3- and earth.
- Adjust V.A.G 1301 tester as follows:
- cold - b60
- hot - 58
- Switch ignition an.

€ At atest setting of 560, the needle must be within the tolerance
range of the two test positions-A- in the coolant temperature
gauge.

At a test setting of 58, the needle must be within the tolerance

range of the two test positions-B- on the coolant temperature

gauge.

— If the specified values are not attained in spite of this, check
the voltage supply to the coolant temperature gauge, including
the voltage stabilizer.

- If these are OK, replace the gaugs.

— If the specified values are not attained, but the indicating in-

90-102%)

strument either does not function or gives an incorrect reading,
check earth connection to contact 2 or replace defective cool-
ant temperature sensor.

Checking coolant temperature warning lamp {overheating)
Nete:

Connections on coolant temperature control switch foverheat-
ingl/coolant temperature sensor and fitting location = > Page

o S 80-50.
' _'Remove ;pl‘ug from coolant temperature warning switch (over-
‘heating).:
e o e B Hennnadt contact -1- to earth using auxiliary cable.
— Run engine.
s - Warning lamp in display unit for mini-check system must
.......... o flash.

+|f:the warning lamp does not flash, check bulb (1.2 W) or lo-
" ¢ate open circuit using current flow diagram and remedy.

—_If this is OK, check display unit for mini-check system in dash
;panelinsgrtin.ding with troubleshooting instructions.

‘5 "Clrrent Fiow Diagrams, Electrical Fault Finding and Fitting

S Locations™ binder

90-32
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Vehicles with electronic thermo switch -F76

< Connections at electronic thermo switch:
- + - Voltage supply, term. 15a
C - Actuation of coolant temperature warning lamp {overheat-
ing)
R - Air canditioner safety shutdown

T - Actuation of coolant temperature gauge

Locations:

¢ 4-cylinder engine: on front or back of coolant connection
+ 5-cylinder engine: on front of coolant cannection.

¢ 6-cylinder engine: at coalant pipe on right, between plenum
chamber and engine.

90-33

- —-Disconnect plug from thermo switch.

= Use auxiliary cable to connect hand-held multimeter V.A.G

2. 1526 between contact -T- of plug and earth and switch to DC
“voltage measuring range.

...~ = Switch ignition on.

. — Specified value: 9,8 ... 10.4 V

="Swiittch off ignition.

— If specified value is not attained, locate open circuit using cur-

rent flow diagram and rectify fault or check voltage stabilizer
=2 Page 80-22.

A.G 1301 to connector contact -T- and earth

- Adjust V.A.G 1301 tester as follows:
- cold - 560
- hot - 58

- —"Switch ignition on.
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Al a test setting of 560, the needle must be within the talerance
range of the two test positions -A- in the coolant temperature
gauge.

At a test setting of 58, the needle must be within the tolerance
range of the two test positions -B- on the coolant temperature
gauge.

— If specified values are not attained, lacate apen circuit using

current flow diagram and rectify or check vaoltage stabilizer = >
80-22.

- If these are OK, replace the gauge.

— If the specified values are attained, but the indicating instru-
ment fails to function or gives an incorrect reading, check earth
connection to electronic thermo switch ar replace defective
thermo switch.

90-35

5' (f:ﬁecking coolant temperature warning lamp {overheating)

: - Note:

Kk ébnnecrion% at electronic thermo switch: => Page 80-33.
=:Disconnect plug from thermo switch.

=.— Connect contact -C- to earth using auxiliary cable.

Run engine.

i~ Warning lamp in display unit for mini-check system must
flash.

If. the.warning:lamp does not flash, check bulb (1.2 W) or lo-
ﬁ‘té;j: oper iusing current flow diagram and remedy.

— If this is OK, check display unit for mini-check system in dash
panel insert in line with troubleshooting instructions.

8 “n=> "Current Flow Diagrams, Electrical Fault Finding and Fitting

:-Locations™ binder

90-36




Checking speedometer sensor

Location: On left of gearbox next to drive shaft flange.
< _ Squeeze spring clip and pull 3-pin connector -arrow- from sen-
sor.
- Connect test adapter V.A.G 1501 to speedometer sensor.
{4 _ Connect hand-held multimeter V.A.G 1526 between flat-pin

plugs -2- and -3- of test adapter V.A.G 1501 and switch to re-
sistance measuring range 2 kQ.

— Release hand brake, move gear lever to neutral or engage posi-
tion N (automatic gearbox).

— Mave vehicle forwards and backwards slightly.

Warning

Test must be performed on a perfectly horizontal surface.

90-37

G Spetified value:
M et s Reading on hand-held multimeter V.A.G 1526 must flue-
tuate between 0 Qand o€
=:|T specified value still not attained, replace the spesdometer
©ii8EeNsor.
on = I spegified value attained but speedometer still not working,
--------------------- measure sensor signal at instrument panel wiring loom.

‘heckirng speedormeter signal at instrument panel wir-
_ing harness

@ Dash panel insert removed
s =Detach 26-pin multi-pin connector (blue) from dash panel insert.

" "L'Connect test adapter V.A.G 1598/4 to 26-pin connector (do
not connect test adapter to dash panel insert).
- Connect hand-held multimeter V.A.G 1526 between contacts
20 and 21 of test box V.A.G 1598 and switch to resistance
measuring range.
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- Release hand brake, move gear lever to neutral or engage posi-
tion N (autoematic gearbox).

Warning

Test must be performed on a perfectly horizontal surface.

— Move vehicle forwards and backwards slightly.
Specified value:

- Reading on hand-held multimeter V.A.G 1526 must fluc-
tuate between 0 Qand «Q.

— If specified value is not attained, eliminate open circuit using
current flow diagram.

— If specified value is attained but speedometer is still not work-
ing, check speedometer vaoltage supply as per current flow dia-
gram or use troubleshooting instructions to check speedometer.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder
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@ Dash panel insert removed

4 SDetach ZE-pin multi-pin connector (yellow) from dash panel in-
sserte =

and-dash: panel-insert.
s mrGaNNECt test box MaA.G 1598 to test adapter V.A.G 1598/4.
- Use auxiliary cable to connect red terminal of V.A.G 1362 mini-
EE ~tester to socket 19 and black terminal to socket 22 of test box
Sl IVGAUGTIBE8 and switch to engine speed measurement.
"~ ‘Run ‘engine.
- Specified value: Engine speed
- If specified valug is not attained, eliminate open circuit using
current flow diagram.

- If specified value attained but rev counter still not working,
check rev counter voltage supply as per current flow diagram.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder
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Removal and installation
of dash panel insert com-
ponents:

VDO dash panel insert

— Removing and installing dash panel
insert => Page 20-8.

1 - Rev. counter
# Checking engine speed signal
=> Page 50-40
4 Removing and installing = >
Page &4-51

2 - Digital clock
4 Remaoving and installing = >
Page 50-52

3 - Symbol panel
# For indicator/warning lamps

4 - Light guide
# For dash panel insert housing

5 - Speedometer
Checking speedometer sensor
= > Page 90-37.
- 4 Removing and installing = >
Page 50-50

6 - Securing bolts

7 — Analog clock
¢ For vehicles with no rev
counter
4 Removing and installing = >
Page 20-53

8 - Adjuster
4 For digital/ Analog clock

90-42
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9 - Coolant temperature gauge:

4 Checking:

# Vehicles with coolant tem-
perature control switch {over-
heating) -F14 and coolant
temperature gauge sensor -G2
=> Page 8&0-30

+ Vehicles with electronic
thermo switch -F76 = > Page
80.33

# Removing and installing = >
Page 80-52

10 — Rotating pin
# For dash panel insert bright-
ness/auto- check system but-
ton

11 - Mounting plate
# For rev counter/analog clock

90-43

2 12 - Securing bolt

¢ 13 - Printed circuit board
4+ Assignment of multi-pin con-
~nectars = > Page 90-13 on-
Ly ards
¢ Removing and installing = >
Page 50-48
4 Removing and attaching multi-
pin connector = > Page 90-
18
4 Repairing multi-pin connector
=> Page 80-20

14 - Corrugated washer
15 - Hexagon nut M4

16 - Securing bolt
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17 - Controller

# For dash panel insert, switch
and instrument lighting

# Removing and installing = >
Page 90-71

18 - Washer
19 - Hexagon nut M3

20 - Securing bolt
4 for mini-check/auto-check sys-
tem/on-board computer

21 - Display unit

# For mini- check system

4 Removing and installing = >
Page 20-72

# checking

= > "Current Flow Diagrams, Electri-

cal Fault Finding and Fitting Loca-

tions" hinder
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# for auto-check system/on-
board computer

4 Removing and installing = >
Fage. 20:72
Ghagking:ix

Current-Flow Diagrams, Electri-

cal Fault Finding and Fitting Loca-

o1 tions” binder

©or 23— Controller

4 For range calibration with on-
board computer

24 - Coolant temperature warning

lamp {overheating)

# Checking:

# Vehicles with coolant tem-
perature control switch {over-
heating) -F14 and coolant
temperature gauge sensor -G2
=> Page 90-30

# Vehicles with electranic
thermo switch -F76 = > Page
8033
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25 - Brake warning lamp
26 - Oil pressure warning lamp

27 — Warmning and indicator lamps
# Assignment = > Page 80-89

28 - Corrugated washer

29 - Hexagon nut M4

30 - Voltage stabiliser
4 Checking = > Page 90-22
4 Removing and installing = >
Page 20-73

31 - Heat sink

32 - Securing bok
4 For speedometer

33 - Mounting plate
# For speedometer

34 - Adjusting screw
i@ For fuel gauge

- 35 - Fuel gauge .~

‘ Checkmg e Page a0-23

. % Removing and installing = >
Page 90-51

36 E Felt ring
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Removing and installing VDO printed circuit board

{4 _ Unscrew hexagon nut -4- with washers and remaove brightness
control -3- for dash panel insert lighting.

— Release Tastening screws -1- and remove display unit for mini-
check system-2-,

{4 _ Remove fastening screws -1- and securing nuts -2-,

— dash panel insert with analog clock: Pull off contact plate for
analogue clock = > Page 80-54,

- Press back catch -3- and carefully remove printed circuit board
-4-.

MNote:

Remove carefully to avoid breakage!

90-49

— Remove base plates for analog clock/and rev counter and
speedometer from front surround. -

9
- Unscrew fastening screws -1- for speedometer.
- Remove base plate -2- for.speedometer from front surround.
— Carefully remove speedometer from:base plate.

4
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Removing and installing VDO rev counter

- Removing printed circuil board = > Page 80-48

- Unscrew fastening screws -1- for rev counter.

- Remove base plate -2- for rev counter from front surround.
- Carefully remave rev counter from base plate.

Removing and installing VDO fuel gauge

- Removing printed circuit board = > Page 80-48
< Press back catches -arrows- and remove fuel gauge -A- from
base plate.
90-51 ————
Removing and installing VDO coolant temperature
gauge W T ‘~
A - Removing printed circuit'board "= > Page’ 80-48%
4

- Press back catches -arrows- and remove coolant temperature
gauge -A- frori Base plate.

Removing and installing: VDO digital clock

- Removing printe'd circuit board = > Page 40-4%9

- Unscrew Tastening screws -1- far rev counter.

- Remove base plate -2- for rev counter from front surround.
- Carefully remave rev counter from base plate.
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- - o 4 _ Unscrew Tfastening screws -1- for digital clock.
510 “ 1 N - Remove digital clock -2- from base plate -3- for rev counter.
- S
7B
hes, LAY / . . .
' Lé ¥ @ Removing and installing VDO analogue clock

Q o] 9/ oo
. g

[~ st
ol |
a o 4
“ o= 3"‘ LA =2
:ﬂ__:_:_h.i 2
a 2 L $0-886

control -3- for dash panel insert lighting.

— Release fastening screws -1- and remove display unit for mini-
check system-2-.

1 2 1 { _ Unscrew hexagon nuts -4- with washers and remove brightness

90-53

« _ Press back catch -A-in-direction of arrow and:-remove contact
p|ate -B-: R e
(O @, S
HOI® & O, ot e e e
A
@ @x‘ (i’) (@’ 2R
NG © i

I > o]

4

-4-.

NOte'. s s N BRI
Remove carefully 1o avoid breakage!
- Remove base plate for analeg clock from front surround.
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36 3332317 8

17 18 119 20 21

Nippon Seiki dash panel insert

252 23 20

| | - Removing and installing dash panel
insert => Page S50-8,

1 - Oll pressure warning lamp

2 - Coolant temperature warning

lamp {overheating)

4 Checking:

¢ Vehicles with coolant tem-
perature control switch {over-
heating) -F14 and coolant
temperature gauge sensor -G2
=> Page 20-30

¢ Vehicles with electronic
thermo switch -F76 = > Page
80-33

3 - Brake warning lamp

90-55

36 33 32317 8

171819 20 21 2!2 2‘3 20 4 - Securing bolt

# for mini-check/auto-check sys-
tem/on-board:- computer

5 = Lamps fdr:ﬂash pahé_l lighting

6 =~ Connector:

# Removing and installing = >
Page . 90-73

10 - Heat sink
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17 18 ll9 20 21 252 2‘3 20

36 33 32 31 7 8

171819 20 21 2!2 2‘3 20

36 33 32317 8

11 - Printed circuit board

4 Assignment of multi-pin con-
nectors = > Page 80-13 on-
wards

¢ Removing and installing = >
Page 80-83

# Removing and attaching multi-
pin connector = > Page 90-
18

4 Repairing multi-pin connector
= > Page 90-20

12 - Securing bokt

13 - Securing bok
# For speedometer

14 - Securing bolt
# For speedometer base plate

90-57

15 - Mounting plate
# For speedometer

16 — Mounting plate

17 - Sp:ia:ec:i'ometer. : 5
: 4 Checking speedometer sensor
- => Page 80-37.

¢ Removing and installing = >

""" justlng 'é.crew

302 Felt rmg il by AL AT
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21 - Light guide
4 For dash panel insert housing

22 - Symbol panel
¢ For indicator/warning lamps

23 - Rotating pin
# For dash panel insert light-
ing/auto- check system button
controller

24 - Coolant temperature gauge:

4 Inserted into frant surround

4 Checking:

4 Vehicles with coolant tem-
perature control switch (over-
heating) -F14 and coolant
temperature gauge sensor -G2

=> Page 90-30
363332317 8
90-59
¢ Vehicles with electronic
17 1819 20 2122 23 20 thermo switch -F76 = > Page
o o 90-33

¢ Removing and installing = >

Page 80-£8

25 - Rev. counter
_ 0 Checking engine speed signal
= Page 90-40

‘4 Removing.and installing = >
“Page 9067

26-— éé:curing bbr‘?

# For digital clock
27 - Digital cloclk
4 Remaoving and installing = >
age 90-70

28 Adjuster
# For digital clock

36 33 32317 8
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36 33 32 31 7 8

171819 20 21 2!2 2‘3 20

36 33 32317 8

29 - Securing bolt
4 For rev counter

30 - Securing bok
# For rev counter base plate

31 - Controller
# For dash panel insert, switch
and instrument lighting
4 Removing and installing = >
Page &4-71
32 - Washers
33 - hexagon nuts

34 - Turn signal indicator lamp

35 - Warning and indicator lamps
4 Assignment = > Page 50-9

90-61

36 - Display unit

# For mini- check system

# checking
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" hinder

4 Removing and installing = >

_ Page 80-72

o 37 - ﬁishlay unit

¢ for'auto-check system/on-
board computer
4 checking

tions” binder
¢ Removing and installing = >
Page 80-72
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4

Removing and installing Nippon Seiki printed circuit
board

- Unscrew hexagon nut -4- with washers and remove brightness
control -3- for dash panel insert lighting, switches and instru-
ments.

- Release fastening screws -1- and remove display unit for mini-
check system-2-.

- Remove fastening screws -1- and -4-.

- Detach connector -2- for speedometer.

— Carefully remove printed circuit board -3-.
Note:

Remove carefully to avoid breakage!

90-63

Removing and installing Nippon Seiki front surround

- Removing printed circuit board = > Page 90-63
- Remove fastening screw -1- for speedometer base plate -2-.
— Remove speedometer base plate and speedometer.
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4 _ Remove fastening screw -3- for rev counter base plate -2-.
— Remove rev counter base plate and rev counter.

4 _ Remove coolant temperature gauge -3- from front surround -2-.

90-65

Removing and installing Nippon Seiki speedometer

- Removing printed circuit board = > Page S0-83

- Remove fastening screws -1- and -3- for speedometer base
plate -2-.

- Remove speedometer base plate

{4 _ Remove speedometer -1- from front surround -Z2-.
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Removing and installing Nippon Seiki rev counter

- Removing printed circuil board = > Page 80-83

- Remove fastening screws -1- and -3- for rev counter base plate
-2-.

- Remove rev counter base plate

4 _ Remove rev counter -3- from front surround -2-.

Removing and installing Nippon Seiki fuel gauge

- Removing printed circuit board = > Page S0-83
- Remove fastening screw -1- for speedometer base plate -2-.
— Remove speedometer base plate and speedometer.

90-68
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Removing and installing Nippon Seiki coolant tempera-
ture gauge

- Removing printed circuit board = > Page %0-£3
- Remove fastening screws -3- for rev counter base plate -2-.
- Remove rev counter base plate and rev counter.

- Remove coolant temperature gauge -3- from front surround -2-,

90-69

Removing and installing Nippon Seiki digital clock

- Removing printed circuit board = > Page S0-83
- Remove fastening screws -1- and -3- for rev counter base plate

—"Remove rev counter base plate

- Remove digital clock -2- from base plate -3- for rev counter.
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Removing and installing brightness control for dash
panel insert lighting, switches and instruments

{4 _ Remove hexagoen nuts -4- with washers.

— Remove brightness control for dash panel insert lighting,
switches and instruments -3-.

Note:
When replacing the dash panel insert lighting control unit, ensure
that the flat surface of the adjusting arbor fits exactly into the ad-
justing pin. If necessary, remove adfusting pin and install together
with the lighting control unit.

Removing and installing pedestal lamps

Lamp assignments = > as of Page 30-3.

- Give cap-type lamps 1/4 one quarter of a turn {900} anticlock-
wise and remove.

Removing and installing display unit for mini-check
system.

.= Remove fastening screws -1-

~Remove fastenlng screws -1-
- Unclip adjuster for range calibration -3- (with on-board com-
_puter system only).

:fRemove display unit for auto-check system/on-board computer
=2-.

90-72
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Removing and installing voltage stabilizer

{4 _ Loosen fastening screw -1- and carefully remove voltage stabi-
lizer.

Removing and installing gear indicator

- Removing dash panel insert = > Page 80-8

— Disconnect 5-pin connector for gear indicator.

- Unscrew fastening screws for plug-in coupling and gear indica-
tor-arrows- on dash panel insert and remove gear indicator.

Note:

When replacing the dash panel insert, break out the dummy cover
on the warning lamp symbol panel.

90-73

<. bepin-connector behind dash panel insert for gear indi-

§ignal assianment and checking

= Removing dash panel insert => Page £0-8 Leave multi-pin
iz connectors attached.

“=‘Remuave connector for gear indicator.

A Cavity 1. Gear signals

= Use hand-held multimeter V.A.G 1526 (measuring range: DC)
16: measure against earth

Spesifications:

Selector lever position Specified value

approx. 6.0 V.

approx. 4.2 V.

approx. 3.4 V.,

approx. 2,8 V.

approx. 2.5 V.

approx. 2.2 V.

= NMwOlZ3o

approx. 2.0 V.
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\ Cavity 2. earth

- Use hand-held multimeter V.A.G 1526 [measuring range: DC)
to measure against terminal 30,

- Specified value: Battery voltage
Cavity 3. Lighting terminal 58d

- Use hand-held multimeter V.A.G 1526 {measuring range: DC)
to measure against earth

- Switch side lights on

- Specified value: Depending on setting of brightness con-
trol for dash panel insert lighting

2.75 V ... approx. battery voltage
Cavity 4. Positive terminal 15a
- Switch ignition on.

- Use hand-held multimeter V.A.G 1526 (measuring range: DC)
to measure against earth

- Specified value: Battery voltage
Cavity 5. Unallocated

90-75

F R;émoving and installing outside temperature gauge

L Remwiné dash panel insert = > Page 50-8
- Disconnect 5-pin outside temperature gauge connector.

— Unscrew attachment screws for plug-in coupling and outside
temperature gauge-arrows- on dash panel insert and remove
o gtitside temperature gauge.
When replacing the dash panel insert, break out the dummy cover
“ion-the warning lamp symbol carrier.
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96349

b-pin connector behind dash panel insert for outside
temperature gauge

Signal assignment and checking

- Removing dash panel insert = > Page %0-8

- Remove outside temperature gauge connector.
Cavity 1. Speed signal

- Use hand-held multimeter V.A.G 1526 [measuring range: AC)
measure against earth

- Specified value: approx. 4 mV at inching speed
Cavity 2. temperature sensor

- Use hand-held multimeter V.A.G 1526 [measuring range: resis-
tance) measure against earth

- Specified value: 2-Value depending on outside tempera-
ture => diagram

Cavity 3. Earth

- Use hand-held multimeter V.A.G 1526 [measuring range: DC)
to measure against terminal 30.

- Specified value: Battery voltage

90-77

Cawty 4, L_igﬁtiﬁg terminal 584
= Switch: side lights on

- Use hand-held multimeter V.A.G 1526 (measuring range: DC)

1o measure against earth

Specified value: Depending on setting of brightness con-
2trol for dash panel insert lighting

“2.75 V ... approx. battery voltage

onn Aty B Rositive terminal 15a

gnitio

...~ Use hand-held multimeter V.A.G 1526 [measuring range: DC)
g " 1o measure against earth

= Specified value: Battery voltage
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Checking outside temperature gauge

{4 _ Connect digital potentiometer V.A.G 1630 Lo detached outside
temperature gauge sensor (near left headlight).
- Switch ignition on.
- Adjust V.A.G 1830 digital potentiometer as follows:

Setting Specified value
5600 -10 oC
3200 0 oC
1200 20 0C
500 40 oC

- If specified values are not attained, check signals at detached
B-pin connector behind dash panel insert = > Page 90-
77 leliminate open circuit as per current flow diagram or replace
outside temperature gauge.

90-79

sensor

% _Hemove bumper
o =2>_General Body Repairs; Repair Group 63; Front bumper; Front

T bumpér — exploded view = >
=-Detach-connector -near:keft headlight.
s unmibdnelip.outside temperature gauge sensor behind bumper.

— To install, press outside temperature gauge sensor into holder
—until catches engage.
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Additional instruments

Troubleshooting

= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

- Remaving front centre console

= > Body Assembly Work; Repair
Group 70; Dash Panel; Removing and
installing the front centre consocle = >

Servicing additional instru-
ments > 01.92

1 - Centre section of instrument
panel

2 - Locking piece

3 - Bolt, 2 Nm
® 2x
4 Only accessible after prising
off trim
90-81 ———
4 - Trim

+ Vehicles with air conditioner:
Prise off carefully using
screwdriver.

Vehicles with no AC = > [tem
+ 4, Page 50-85

5 — Hexagon bolt -5 Nm
¢ 4x

6 - Angle bracket

7 - Grommet
® Ix

8 - Trim

9 - Oil temperature gauge
¢ Checking = > Page 90-93
4 Removal:
- Remove the connector.
— Twist and pull off lamp socket
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- Remove hexagon nuts -ltem
15- and pull out indicator.

10 - Oil pressure gauge
# Checking = > Page 80-92
® Removal: as for ltem 98-

11 - Voltmeter
# Checking = > Page 90-94
® Removal: as for Item 9-

12 - Centre console

13 - Snap nut
4 4x

14 - Washer
4 6x

90-83

. 15 - Hexagon nut
+ 6x

16 - Lighting for additional instru-
i ments

4 IPW (3x)

17 - Wiring loom
¢ Routing of wiring and cavity
assignments
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

18 - Retaining clip

19 - Amplifier for instrument lighting
¢ Clipped with retainer to rear of
centre console

[90-1105
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Servicing additional instru-
ments 02.92 >

Note:

The indicator instruments02.92 >are
interchangeable with the individual in-
struments > 07.92.

1 - Dash panel
2 - Locking piece

3 - Bolt, 2 Nm
¢ 2x
# Only accessible after prising
off trim

4 — Trim
#+ Unscrew after pulling off ro-
tary knobs

90-85

5 - Trim

* Automatic AC only

o # Prise off carefully using
screwdriver.

7 - Housing for additional instru-
ments with transparent cover
panel
4 Removal: Pull off connector
and remove hexagon bolts -
[tem 12-

# Connector assignment = >
Page 20-89.

8 - Trim
4 Secured with screws -ltem 6-
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9 - Centre console

10 - Snap nut
¢ 4x

11 - Oil temperature gauge

¢ Checking = > Page 90-93
4 Before removing, unscrew

hexagon nut with washer = >
Page 80-81

12 - Hexagon bolt
4+ 2x

13 - Oil pressure gauge

# Checking = > Page 80-92

4 Removing and installing = >
Page &0-41

90-87

14 - Voltmeter

# Checking = > Page 90-94

- Page 80-81

15 — Wiring loom

% Conneclor assignment = >

90-88




Removing and installing com-
ponents of additional instru-
ments 02.92 >

1 - Housing with transparent cover
panel
¢ Ultrasonically welded

2 — Multi-pin connector

4 Use appropriate current flow
diagram.

4 Contact assignment

- 1 - Variable positive from
brightness control for dash
pangl insert lighting to ampli-
fier for additional instrumenit
lighting

- 2 - Negative from oil pressure
gauge sensar

90-89

-3 —:..éNegative for additional in-

© ture gauge and valimeter
— 4 - Positive for light switch to
_amplifier for additional instru-
“ment lighting

.= B ~.Negative from oil tempera-
““ture gauge sensor

.6, - Positive (ter

inal 15)

-~ Lighting for addmdnai ms&ru-
-ments
41,2 W (3x)

A - Fastening screw
""" & For ptinted circuit board
® 7x

90-90




5 - Printed circuit board
6 - Voltmeter
4 Only replace in canjunction
with printed circuit board -ltem
5-
7 — Oil pressure gauge

8 - Oil temperature gauge

Checkmg oil pressure gauge

- Remm}é noise ih:éu:ihtor.

— Pull connector off ail pressure sensor, terminal -G-.
Nete:

Mustration shows 5wcyl engme- o

: f;f“ter housmg

Location on 4=~cyl engrn :At

Location on 6- eyl engine AL o:l filter housmg ‘or on back of en-
gine.

—~ Switgh, |gn|‘uon on

— Connect tester V.A.G 1301
cable. :

arth Using auxiliary

- Adjust V.A.G: 1301 tester.as follows: =

Setting Specified value
350 5 bar
150 2 bar
10 0 bar

— If specified value is not attained, locate open circuit using cur-
rent flow diagram and rectify fault.
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Checking oil temperature gauge

- Remove noise insulator.

- Unscrew connector from oil temperature sensor (at oil pump).
Note:

fMustration shows 5-cyl. engine.

Location on 4-cyl. engine: At oif fifter housing.

Location on 6-cyl. engine: On end face of engine at oif pump

- Connect test unit V.A.G 1301 to screw connection and earth.
- Swilch ignition an.

- Adjust V.A.G 1301 tester as follows:

Setting Specified value
26 170 oC
150 130 oC
690 60 oC

— If specified value is not attained, locate open circuit using cur-
rent flow diagram and rectily Tault.

90-93

Checking voltmeter ™ -

- Switch ignition on. -

— If specified value'isinot attained, loc
rent flow diagram and rectify fault. .07 s
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Car radio systems

Notes:

¢ Disconnect battery earth strap before working on electrical sys-
tem.

¢ If complaints are received, it is vital to be familiar with the
functionality and operation of the relevant radio system. Addi-
tional information

= > QOperating instructions for the radio concerned.
= > "Special information” binder; Electrics section
¢ For retrofitting, repair work and troubleshoating

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

Locations™ binder

= > Installation instructions

# Detailed assembly instructions for removing and replacing the
trim

= > General Body Repair

¢ Only radio devices and built-in components from the V.A.G
range or original replacement parts should be used. This is the

only way to guarantee problem-free installation and good recep-
tion.

¢ A distinction is made between active and passive loudspeaker
systems,

¢ The voltage for the radlo systems is supplled V|a a fuse in the
fuse box. S T

¢ The anti-theft cading (not for "alpha” und "beta™ radios >

06. 94) featurgs:a fixed code Operatmn |s only posmble using
the U and M keys

care must be taken not to short C|rCU|t the S|gnal since other-
wise vehlcle malfunctions may ocour (e.g.in englne control
Uhit). s :

] Connectlng the speed 3|gnal to other makes of racho can also
lead to vehicle malfunctions.
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Radio systems - general layout

1 - Radio -R
¢ Installed in centre console
# Removing and installing = >
Page %1-5 and 91-8

2 - Radio preparation

4 Not available in Germany

# Use screwdriver to prise off
trim

4 Unclip plug from trim

4 Adapter leads for radio con-
nection (old generation) are
provided

4 Only for front and rear passive
loudspeakers

91-3

3 - Dash panel insert
# Speed signal tap for radios
with GALA function at 26-pin
connector -A-

... # Removing, installing and as-
. signing the.contacts on the
dash panel insert multipin
_gonnectors = from Page

1 80-13 &

: lay carrier with fuse box
=4 Radiovoltage supply
* Wire routing/fuse assignment

e gamma C D radib pnly
¢ Installed in.instrument panel
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Removing and installing the radio > 06.94

Note:
Check that the code is present in radios with anti-theft coding.
< Removal:
- Insert the two V160 release clips into the front of the radio, as
shown in the illustration.
— Pull the radio out of centre consocle by pushing the release clips
outwards,

o

.
Il

e (K;/ \\ &3@/)") }
At

« _ FPull off aerial connector -A-, earth connection -B- and connector
-C- (2 or 3 x).
Installation:
— Pull the two release clips out of the radio.
- Plug in the connector.

- Carefully slide radio into centre console until rubber buffer
makes contact with bracket at rear.

Removing and installing radio 07.94 >

Note:

Check for presence of anti-theft code.

— Insert release tool 3344 into the front of the radio, as shown.
—Top L - top left

S TopR-topright

"~ Extract radio together with release tool
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Removing and installing ampli-
fier ("gamma CD" radio only)

- Removing glove compartment
1 2 = > Body Assembly Work; Repair
: Group 70; Dash Panel; Removing and
installing glove compartment= >
- Loosen cable tie -1-.
- Remove earth connection screw -4-.
- Unplug connectors -3- and -5-.
- Loosen fastening screws -2- and
remove amplifier.

91-7
Structure of radio systems
"Alpha” and "Beta” radio > 06.94
® Front loudspeaker system — passive
{ Wide-band loudspeakers, front right and left
¢ Installed in instrument panel
VL e e e T e T
L Teehnical data -
beta Nominal power PN~ % 15 Watts
. Music pawer PM: & 11 @& P 25 Watts
—[]i vVR| Nominal impedancé ZN~ . ' 40
_______ Freguency (transmission range) "alpha” 60 ... 17000 Hz
b A B R
Frequency (transmission range) "beta” 50 ... 17000 Hz
radio e
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Assignment of multipin connectors |, Il and lll on the rear of the
E hobols b [fe ¢ radio
______ l2 la 0s [a # Multipin connector |, 10-pin, red
I ﬂ@[f 0 ; - not connected/used
1 5 sy
l2 ﬂz e H: | ¢ Multipin connector I, 8-pin, brown
<
b 0z [s [7 ‘;' Pin 3 Loudspeaker +, front right
m ﬁ I la Do a|l=2 Pin 4 Loudspeaker -, front right
! Pin 5 Loudspeaker +, front left
[Po-130] Pin 6 Loudspeaker -, front left
4 Multipin connector I, 8-pin, black

Pin 5 Switched positive for aerial with electronic ampli-
fier/electronic power aerial
Pin 6 Lighting {term.58 d)
Pin 7 Battery + (term.30)
Pin 8 Battery — {term.31)
91-9 ————

"Gamma CC" radio > 06.94

® Front loudspeaker system — passive

B p ® Rear loudspeaker systems - active
e - A -Rear _right amplifier (permanently attached to bass loud-
VL speaker in door)
gamma » ﬂi‘ HL — A -Rear left amplifier (permanently attached to bass loud-
———B[JHR | ... sSpeakerindoor] oo
”*[GVR (L - _Front rlght _and left bass Ioudspeakers
E : :“0 Installed in mstrument panel ‘
A : :
Pawaal | Technlcal data
— .7 [Nominal® ‘power PN o 15 Watts
C L Msie: power PM 25 Watls
Nominal impedance ZN 4 Q

- |Frequency (transmission range) 50 ... 17000 Hz
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Rear right and left bass loudspeakers
4 Fitted in bottom of door.

Technical data

Nominal power PN 20 Watts
Music power PM 25 Watts
Nominal impedance ZN 4 Q
Frequency (transmission range) 50 ... 8000 Hz

Rear right and left mid-range/treble loudspeakers
¢ Installed in top of door trim, connected to/supplied from bass

loudspeaker
Technical data
Music power PM 25 Watts
Nominal impedance ZN 40
Frequency (transmission range) 2000 ... 16000 Hz

Assignment of multipin connectors |, Il and lll on the rear of the

91-11 =———

E h o ds 07 I radio
2 fa ls o ho 4 Multipin connector |, 10-pin, red
bl 0s l7|= Pin 1 Data 1)
l2 [+ fs 8|}l Pin 2 Clock 1)
x Pin 3 Enable 1)
h s Is [7 ] Pin 5 Earth
E o la D6 Daff—~ . - coRin 8 e |Lowsfrequency, rear right 2)
Pin 10 Low fréquency, rear left 2)

'Y only for 2nd display ‘With auto-check system

% %Y anly far rear active loudspeaker
¢ Multipin connector Il,-8-pin, brown

[Loudspeaker +, passive front right

Loudspeaker -, passive front right

Loudspeaker +, passive front left

Loudspeaker -, passive front left
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la Is 0r Ie

\ # Multipin connector I, 8-pin, black

15

Iz la 6 la ho

n|eEE

l2 [+ [& [a

Pin 1 GALA (speed signal)

Pin 5 Switched positive for aerial with electronic ampli-
fier/electronic power aerial

Pin 6 Lighting (term.58 d)

Pin 7 Battery + (term.30)

Pin 8 Battery - (term.31)

i I la Js [a

gamma-
cD

91-13

"Gamma CD" radio > 06.94

® Front loudspeaker systems — passive with amplifier (booster)

® Rear loudspeaker systems — active
Note:

The system may only be operated with active loudspeakers and

speaker)

— B - Rear left ampiif;ier {(permanently attached to bass loud-

speaker)

i G- Front.amplifier (booster)

2 x20W
] Removing => Page 31-7
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Front right and left bass loudspeakers
¢ Installed in instrument panel

Technical data

Nominal power PN 15 Watts

Music power PM 25 Watts

Nominal impedance ZN 4 Q

Frequency (transmission range) 50 ... 17000 Hz

Rear right and left bass loudspeakers

¢ Fitted in bottom of door.

Technical data

Nominal power PN 20 Watts

Music power PM 25 Walts

Nominal impedance ZN 4 Q

Frequency {transmission range) 50 ... 8000 Hz
91-15

Rear right and left mid-range/treble loudspeakers
4 Installed in top of door trim, connected to/supplied from bass

loudspeaker

Technical data

_#Music power PM

25 Watts

Naomiinal iripedance ZN

40

2000 ... 16000 Hz

Erequency (transmission range)
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Assignment of multipin connectors |, Il and lll on the rear of the
I E h B2 Is 07 Ie 4 radio
3 |F Ea) ls la o # Multipin connector |, 10-pin, red
U E:fﬂs Is [7|== Pin 1 Data 1)
2 0+ Qs [8|]|1 Pin 2 Clock 1)
- Pin 3 Enable 1)
7 E b Ts s 7)) Pin 5 Earth
I» la s 8|~ Pin 7 Low frequency, front right 2)
= Pin 8 Low frequency, rear right 2)
[Poi130] Pin 9 Low freguencz, front I?eft 2)
|Pin 10 Low frequency, rear right 2)

'Y Only for 2nd display with auto-check system
‘) Far front and rear loudspeakers (active) /amplifier (hooster)

91-17

<« Multipin cannector |, 8- pin, brown
.[ E b lals Ir To - Not connected/used

lz s s Do ho 4 Multipin connector I, 8-pin, black

E IE ﬂ‘ I 1s S AP - GALA (speed signal)
N ﬂ2 ﬂ4 ﬂé : :

"|Pin 5 Switched positive for aerial with electronic ampli-
fier/electronic power aerial

I 1D ks | -~ [Pin6 . |Lighting (term.58 d)
& 34 ﬂl’ . S R P Battery + (term.30)
____________ bl T
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"Beta" radio 07.94 >

® Front loudspeaker system — passive
< Wide-band loudspeakers, front right and left
¢ Installed in instrument panel
VL
beta
———{( VR
91-19
= o Assignment of multipin connectors |, Il and lll on the rear of the
gg 512 . E]:I b i.‘I'aldmg o
é.“é.ﬂ CRRTRR R - 4 Multipin ¢onnector |, 20-pin

- Unallocated

gl r2 0o [o Qs i %~ # Multipin connector Il, 8-pin, brown
e i Pin:3- Loudspeaker +, front right
\ 0t B D= 07 Pin 4 Loudspeaker -, front right
il E [2 D*f: D:.E fis “ 1Pin b Loudspeaker +, front left
— Teo o [Pin 6 Loudspeaker -, front left

ector |ll, 8-pin, black

NF mute circuit

rminal 86 s

Control positive for aerial
. |Pin 6 Lighting
© |Pin 7 Terminal 30
“|Pin 8 Terminal 31
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"Gamma" radio 07.94 >

® Front loudspeaker system — passive
B p ® Rear loudspeaker systems — active
— A -Rear right amplifier (permanently attached to bass loud-
—E:}VL }HL speaker in door)
gamma B PIJHL - A -Rear _Ieft amplifier (permanently attached to bass loud-
—— B4R speaker in door)
“*[GVR ﬂm Front right and left bass loudspeakers
4 Installed in instrument panel
A ‘ Rear right and left bass loudspeakers
ETYEY # Fitted in bottom of door.

Rear right and left mid-range/treble loudspeakers

¢ Installed in top of door trim, connected to/supplied from bass
loudspeaker

« radio
5 4 Multipin gonnector |, 20-pin

ﬁ : = =7 - ; : A;ssignmenft of multipin connectars I, Il and Ill on the rear of the

91-21 —

Rear left line

Rear right line

Earth line

Loudspeaker control plus

Clock

Data

Enable
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\ # Multipin connector I, 8- pin, brown

Pin 3 Loudspeaker +, front right
Pin 4 Loudspeaker -, front right
Pin 5 Loudspeaker +, front left
Pin 6 Loudspeaker -, front left

¢ Multipin connector Ill, 8-pin, black

Pin 1 Speed sensor

Pin 2 NF mute circuit

Pin 3 Terminal 30

Pin 4 Terminal 86 s

Pin 5 Control positive for aerial
Pin 6 Lighting

Pin 7 Terminal 30

Pin 8 Terminal 31

91-23

Layout of loudspeaker sys-
tems

Notes:

¢ Technical data for the individual
loudspeakers = >from Page 81-2.

# Wiring and contact assignment

= > "Current Flow Diagrams, Electri-

cal Fault Finding and Fitting Loca-

tions" binder

1 - Passive front loudspeaker
4 Wide-band loudspeaker
4 B - connector
¢ Removing and installing = >
Page 91-26
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90-894

2 - Rear loudspeaker, passive or ac-

tive

# Passive bass loudspeaker

4 Active bass loudspeaker

4 A - Fuse

4 B - Wiring loom connector

4 C - Cable link (absolute pre-
requisite for operation)

¢ Removing and installing = >
Page ©1-27

3 - Mid-range/treble loudspeakers
4 Removing and installing = >
Page 81-30

4 - Connecting cable
4 For mid-range/treble loud-
speaker
¢ Connected to bass loud-
speaker

91-25

Removing and installing front
loudspeaker

— Use small screwdriver to carefully
prise off trim -4-.
- Remove hexagon bholt -3-.

..— Carefully pull out loudspeaker -5-

upwards (avoid touching dia-
phragm), pull off connector.

Note:

Leave socket -6- in holder -1- on in-

strument panel.

- On installation, press home loud-
speaker retainer in socket-6-.

- Screw in hexagon bolt.

— Press in trim by hand

91-26




Removing and installing rear
loudspeaker

1 - Assembly segment

2 - Fastening screw
*42x16

3 - Loudspeaker box

4 - Fastening screw
$42x16

5 — 2-pin connector
4 For mid-range/treble loud-
speaker

6 - 5-pin connector
4 For bass loudspeaker

91-27

7 - Sealed socket
# For cable transition piece

8 - Retaining clip
For loudspeaker wiring loom

4 -9 = Door trim

10 - Receptacle
# For loudspeaker wire

11 - Active or passive bass loud-

speaker

4 Removal:

- Remove door trim
= > General Body repairs; Repair
group 70; Door trim; Removing and
installing front door trim (4- and 5-cyl.
> 06.93) or removing and installing
frent door trim (4- and 5-cyl. 07.93
>, 6-cyl., S2]=>

91-28




— Pull off connector at recepta-
cle -ltem 10-

— Unscrew fastening screws -
tem 4- and remove loud-
speaker box.

- Pull off connectors -ltem 5-
and -ltem 6-,

- Remaove fastening screws -
ltem 2-.

- Remove assembly segments -
ltem 1- and take bass loud-
speaker out forwards out of
door trim -ltem 9-.

12 — Threaded ring
# For attaching mid-range/treble
loudspeaker

91-29

2 13 - Mid-range/treble loudspeakers
: 4 Removal:

- Remove door trim
= > (General Bady repairs; Repair
group-70;:Door trim; Remaving and
“ihstalling. front door trim (4- and 5-cyl.
> 06.93) or removing and installing
front door trim (4- and 5-cyl. 07.93
>, 6-cyl., S2)=>

- Pull off connector at recepta-
cle -ltem 10-

— Unscrew fastening screws -
ltem 4- and remove loud-
speaker box.

— Pull connector for mid-
range/treble loudspeaker -ltem
5- from bass loudspeaker -
tem 11-.

91-30




- Remove connecting cable for
mid-range/treble loudspeaker -
ltem 14- from retaining clips
-ltem 8- and socket -ltem 7-.

— Unscrew threaded ring -ltem
12— from mid-range/treble
loudspeaker and take mid-
range/treble loudspeaker Tor-
wards out of door trim -Item
9-.

14 - Connecting cable
4 For mid-range/treble loud-
speaker

. Layout of aerial systems

. Notes:

¢ When retrofitting it is advisable to
1se a telescopic or power aerial.
-gubsequent installa-

ion = > Fig. 2.
¢ Repairing roof aerial
L Avant > 06.94 = > Page 91-42.
~. 7 Avant 07.94 > = > Page 91-44.

1 - Heated rear windscreen with
window aerial -Z24
% Top 3 filaments not heated;
MW aerial only (AM)
4 Remaining filaments: Heater
and VHF aerial (FM)
¢ Removing and installing
= > General Body Repairs; Repair
Group 64; Removing and installing
rear window; Removing and installing
(saloon)=>

91-32
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2 - Power aerial
4 Only with special thermally-
insulated glass
# Removing and installing = >
Page 91-40
4 Subsequent aerial installation
= > Fig. 2.
+ Wiring and contact assign-
ment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

3 - Rod aerial
4 Removing and installing = >
Page 21-38
4 Subsequent aerial installation
= > Fig. 2.

91-33

4 - Aerial amplifier - R24
# only in conjunction with win-
. dow aerial
. ¥ Location: Inside of left D pillar
% 4 Removing and installing = >
Fig. 1
-+ ... % Troubleshooting
o neSCurrent Flow Diagrams, Electri-
~cal Fault Finding and Fitting Loca-
tions" binder
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\ Fig.1T Removing and installing aerial amplifier
— Remove inner D pillar trim
— Unscrew aerial cable and pull off all connectors.
- Loosen hexagon screws and remove aerial amplifier.
— Ensure that there is a good earth connection when installing.

91-35

< Fig. 2 Subseqd;eﬁ{ .:;erial ;lnzfe.'.ft.':jilatic:n.'f:E _
® Power.and rod aerigl = e e
Note:

When retrofitting an aerial, original spare parts (Votex) must be
used. Oz‘her commerc;aily ava:lab]e aerials may not fit correctly

e G

- Distance b = 120 mm
- Dimension ¢ o 165 mm

— Drill aerial hole and carefuily deburr

— Carefully extract;’remave aII drllilngs and filings (avoid
scratches).
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- Repair paintwork around hole as specified

= > Vehicle paintwork

- Take anti-corrosion measures if necessary
= > "Surface treatment/chemical materials” binder
- Installing telescopic or power aerials.

- Install and conngct cabling

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder

90~ 940

i 4~ Hexagon nut: M5 ./

91-37

Removing and installing rod ae-
Aal -~ - ¥

3 - Toothed washer, 5 mm

- Earthing strap for aerial

L8 — I‘ilﬁgfh:é'xa_gqn nut {10 x} - 2.5

7 - Rubber grommet

8 - Bracket

91-38




o

9 - Rod aerial
4 Removal:
— Remove hexagon bolts -Iltem
&- for bracket and earthing
strap.
- Unscrew aerial cable -ltem 2-

— Pull rod aerial with bracket -
[tem 8- downwards out of
socket -ltem 1- by pulling
and pressing firmly on tele-
scopic head.

91-39

7 Removing and installing power

ae”aI R R

1~ Sealed socket

2 - T:oothed washer; 5 mm

.4 = Earthing clip for aerial cable

L# Sesured with hexagon bolt -
[tem 9-

Rerial.cable

6 = Electronic power aerial
“4 Remowval: .
= Rembve both hexagon nuts -
“ltemn 3- for power aerial and
earthing strap -ltem 10-.

91-40




90-922]

. .6 Roof skin .

— Remove aerial cable -ltem 5-,
connector -ltem 12- and wa-
ter drain hose -ltem 8-,

— Pull power aerial downwards
out of socket -ltem 1- by
pulling and pressing firmly on
telescopic head.

7 - Threaded pin M5
4 Permanently installed in power
aerial
8 - Water drain hose
9 - Hexagon bolt M5 x 10

10 - Earthing strap for aerial

11 - Rubber grommet
® For water drain hose

12 - Connector
* For power aerial

Avant roof aerial > 06.94

zMote: — . ERee
Removing and installing roof aerial
= > Page 91-43.

91-42
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Removing and installing roof aerial

- Switch off radio.

— Carefully prise out boot light using flat screwdriver.
— Remove plug.

- « _ Push back foam tubes -Arrows-.

LE T - Loosen screw connection -1- and plug-in connector -2-,
- Unscrew fastening nut -3- (3.5 Nm).

- Remove roof aerial from above.

91-43

Roof aerial with amplifier,
Avant 07.94 >

Note:

6= Aerial -base with amplifier
.. # For'radio and telephone opera-
~tion (if telephone installed)

... 7= Aerial cable locking mechanism

A90-0029

91-44




AS0-00Z25

A90-0029

Removing and installing roof aerial

with amplifier.

- Switch off radio.

- Carefully prise out boot light using
flat screwdriver.

- Screw out aerial rod -1-

— Turn cover -2- 1/4 turns to the left
and pull off fram above.

- Unscrew nut -3-.

- Remove seal -4-.

91-45

— Release aerial cable locking mecha-
nism -7- in direction of arrow.

- Remove power supply connector.

- Pull off aerial base-5- or. -6- down-
wards.
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Servicing windscreen
washer system

Warning

Always switch off ignition when performing
assembly work on installed wiper motor.

Note:

Wiper motor can only be removed
complete with frame. To do this, re-
mave cowl, mounting rail and water
guard.

1 - Wiper blade

2 — Wiper arm
4 Adjusting = > Fig. 2

3 - Trim cap
# Prise off

4 - M8 nut - 16 Nm
5 - Washer

6 - Lever off left thrust rod
______ - #and coat bearing shells with
MoS2-grease.
7 - Windscreen wiper frame
4 with firmly compacted wiper
bearings

i #0F repair required, replace en-
tire windscreen washer frame,
including both wiper bearings.

... ® Removing = > Fig. 1

92-2
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8 - Clip
9 — Washer

10 - Hexagon self-tapping bolt

11 - Wiper motor
+ Remove and install only with
wiper frame removed
# Remaoval:
- Lever off thrust rods.
- Remove 3 fastening screws.
- Remove motor.

12 - Rubber plate

13 - socket

92-3
14 - Securing bolts
15 - Crank
4 Installation position => Fig.
3

16 — Nut - 22 Nm

# and coat bearing shells with
i MoS2-grease.

924
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\ Fig.1 Wiper arm assembly position
- Switch ignition on.
- Operate wipers until left wiper arm is in following position:
- £ = approx. 450
- Switch off ignition.
- Remove wiper motor together with wiper frame.

\ Fig.2 Wiper arm adjustment
— Move wiper motor to park position.
- Switch ignition on.

- Switch on connected wiper motor and switch off using
wiper switch. Wiper motor stops in park position.
- Set wiper arm (passenger side) to dimension -b- = 90 mm and
tighten (16 Nm)

- Set wiper arm (driver's side) to dimension -b- = 65 mm and
tighten (16 Nm)

< Fig.3 Crank installation pasition
- Allow wiper motor to run te park positicn and install.
— Put on the crank and align.
- Z = approx. 6o

92-6

92.5 ————




Servicing windscreen
washer system and head-
light washer system

Note:

Troubleshooting

= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions” binder

1 - Heated jet
4 for windscreen washing sys-
tem
4 Adjusting => Fig. 1
4 Removing and installing = >
Page &2-17

2 — Connection socket, right
# Pull off connection before re-

moving jet
92-7
12 3 4 5 3 3 _ Jet
# for windscreen washing sys-
tem

4 Adjusting = > Fig. 1
4 Removing and installing = >
Page 82-17

4 - Retaining clip
5 - Connection socket, left

# Pull off connection before re-
moving jet

6 - Filler neck
4 Removing and installing = >
Page 22-16
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7 - Reservoir

4 For windscreen washer sys-
tem, capacity approx. 4.0 |

4 For windscreen and headlight
washer system, capacity
approx. 6.5 |

4 Removing and installing = >
Page 92-16

8 - Combination nut, 5 Nm

9 - Connector
4 For windscreen washer sys-
tem pump in vehicles with
auto- check system

10 - Connector
# For windscreen washer sys-
tem pump in vehicles with no
auto- check system

24 — <)

92-9

11 - Rubber grommet

12 - Connector
4 For headlight washer system
pump
+ For windscreen washer sys-
tem in vehicles with auto-
check system

13 - Pump
4 With integrated sensor
4 For windscreen washer sys-
tem in vehicles with auto-
check system
4 Removing and installing = >
Fig. 3 and Fig. 4

14 - Pump
4 For windscreen washer sys-
tem in vehicles with no aute-
check system
4 Removing and installing = >
Fig. 4

92-10




15 - Pump
4 For headlight washer system
4 Removal and installation, see -
ltem 14-

16 - Hose clamp
¢ Always replace

17 - Connecting hose
4 For headlight washer system

18 — Rubber grommet
19 — Angle piece
20 - Rubber grommet

21 - Bumper

24 — <)

22 — Hexagon nut M6 - 2 Nm
# Secure with sealing compound
b 000 600

23 - Non-return valve

24 — Jet and holder assembly
4 Adjusting = > Fig. 2

25 - Distributor piece
26 - Rubber grommet

27 - Cap

92-11 ———
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Fig.1 Adjusting jets for windscreen washer system
Notes:

¢ Never use needles or other sharp objects, since these will dam-
age the water ducts in the jet.

¢ If the water spray is irregular or cannot be set as specified, re-
place jet.

- Use special tool VW 3125 to set spray as Tollows:

-a = 200 mm
- b = 450 mm
—¢ = 220 mm
-d = 480 mm

- Tolerance + 20 mm

92-13

Fig.2 Adjusting jets for headlight washer system

== Use special tool 3019 A to set spray at upper rim of headlight

i as follows:
¢ A = 60 mm

- #B = 80mm
-Note: -

Dimensions also apply to dual headlights

warning contact for windscreen washer system

® Vehicles with auto- check system

© .= Position screwdriver between reservoir and warning contact for
©windscreen washer system water and push warning contact

sout of rubber grommet by turning it.
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\ Fig.4 Removing and installing pump for windscreen washer sys-
tem
- Gently push pump forwards out of retaining clip

— Pasition screwdriver between reservoir and pump for wind-
screen washer system water and push pump out of rubber
grommet by turning it.

— Pull pump for windscreen washer system upwards out of rub-
ber grommet.

92-15

.' : R?émoving and installing reservoir for windscreen and
. headlight washer system

—“Unscrew coolant expansion reservoir and place to one side.
— Turn filler neck so that it is facing downwards.

== =Pull filler neck out of mud guard lead-in and reservoir.
- Remove wheel housing liner

= > (General Body Repairs; Repair Group 63; Whesel housing lin-
ers; Removing and installing front wheel housing liner=>

- Remove strut

— Pull connector and connecting hoses from washing water
pumps.

— Remove securing nuts (5 Nm)

- Carefully remove reservoir for windscreen and headlight washer
systam from wheel housing.

92-16
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Removing and installing jets for windscreen washer
system

Removal

— Remove connection socket from jet by pulling backwards at an
angle -arrow-.

Non-heated jets:

- Use medium-sized angled screwdriver to press back retaining
lug -arrow- whilst pressing gently on connection piece.

Note:
Do not press screwdriver against bodywork panel.

92-17

Héa_’_fed jets: |
== Pull-off heating connector.

— Connector location: Behind left foam bushing in bonnet

= Use medium-sized angled screwdriver to press back retaining

=Ju hilst pressing gently on connection piece.
Note: -

i Pull jet outwards out of bonnet.
“Installing
io—Insert jet into bonnet from outside and push home until retain-

inglug engages.
— Attach connection sockest.

92-18




Servicing rear window
wiper system

Removing and installing rear
window wiper arm
1 - Rear wiper blade
2 — Rear wiper arm
3 -Cap
4 — Securing nut - 16 Nm
5 - Spring lock washer
6 — Securing nut — 8 Nm
7 - Jet for rear window washer sys-
tem
Note:
Setting for rear window wiper blade A

= 40 mm from top edge of dotted
pattern.

92-19

Removing and installing rear
window wiper motor

— Remaove boot lid trim.
= > General Body Repairs, Interior;
Repair Group 70; Trim Panels; Remov-
ing and installing boot trim

~ (Avant) = >

1 - Securing screw — 8 Nm

2 - Securing screw — 8 Nm
3 - Water hose

4 - Metal bushing

5 - Jet

4 Supplied as replacement part
with -ltem 7-

92-20




6 - Rubber grommet

7 - Connecting pipe
4 Supplied as replacement part
with -ltem b-

n

8 - Rear window wiper motor

9 - Connector

10 — Retaining clip

11 - Plastic washer

12 - Rubber grommet
13 - Black metal bushing

14 - Rear window

Removing, installing and
adjusting jet for rear window
washer system

oval
Removing luggage compartment
COtrm.
= > General Body Repairs, Interior;
Repair Group 70; Trim Panels; Remov-
ing and installing boot trim

(Avant)=>

— Remove cap for rear wiper arm = >
Page 82-189.

- Loosen clamps near conneaction pipe
-ltern 7-.

- Pull off water hose -ltem 3-.

92-22

92-217 ——




n

— Use universal pliers to carefully pull
out connection pipe.

— Pull out jet -ltem b-.

Installing

— First fit connection pipe and then
jet.

- Counterhold at connection pipe
when inserting jet. Connection pipe
and jet must be firmly engaged.

Adjusting jet

- Use special tool VW 3125 to set
spray to upper third of wiper area.
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Servicing headlights

Removing and installing headlights = > Fig. 2, Page 84-8,

Removing and installing fog lamps = > Fig. 3, Page 94-7 / Fig.
3, Page 24-1%5 (dual headlights).

Adjusting fog lamps =>Fig. 3, Page 94-7 / Fig. 4, Page 94-15
(Dual headlights).

Adjusting jets for headlight washer system = > Fig. 1, Page 92-
13.

Notes:

¢ Always disconnect battery earth strap before working on elec-
trical system.

¢ Re-adjust headlights after carrying out work which could affect
their setting = > Fig. 1, Page 84-5 and

= > "Maintenance”

- Servicing headlights, 4- and 5-
s gl oo cylinder

ENS e
# Setaside carefully

2 - Seal

¢ Always renew
oo 8- Trim
4 Unclip

4 - Locating piece
# Clipped into reflector (for
headlight adjustment)
¢ Different versions on left and
right

5 — Reflector
# Avoid touching reflective sur-
face

94.-2
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6 - Wiring loom
4 With plug housing and con-
nector

7 - Dipped/main beam bulb
4 12 V/60/65 W (H4)

8 - Retaining clip
¢ 8x
4 Prise out carefully using
screwdriver to remove
4 Press in by hand to install

9 - Headlight housing

10 - Cap
4+ Marking: Note bayonet fitting

94-3

4 For vehicles with headlight
~range adjustment system

12 — Socket for turn signal indicator
- bulb.,

'.I._.3_— Bu.lb for tu:rn. “signal indicator
AR R PAVARY

14 - EI'Ué:rf:r\-signaI indicator
# Removing and installing = >
Fig. 4

15 — Socket for side light bulb

16 - Locating piece
4 Clipped into reflector (for
headlight range adjustment)
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4 Fig.1 Adjusting headlight
— Alter headlight setting by turning adjusting screws using re-
cessed-head screwdriver or Allen key.
— A - Height adjusting screw (towards outside of vehicle)
- B - Lateral adjusting screw (towards inside of vehiclg)
Note:
Make the adjustment using a headlight aiming device.

= > "Maintenance”

94-5

- < Flg 2 Removmg and mstalllng headllght
Y Removal Dl e

— Disengage cap at rear (bayonet socket) and set aside.
- Removing turn 5|gnal indicator = Flg 4, Page 44-8.
- Remove plug i

- To avoid: damage, riask-bimper with tape beneath headlight.

1 T T P

- Remove headlight securing bolts — arrows -
- Carefully remove headllght to front
Installation:.

- Insert headllght from front and allgn with bodywork contours;
tighten the two upper securing bolts first.
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\ Fig.3 Remaving, installing and adjusting fog lamp
Removal:

= = ] H?‘?p-)-"" i
“’:‘-:,.517.}:_1.;["[_:“ fiigms

e e T

- Loosen screw -2- and remove trim.

- Loosen screws -3-, pull fog lamp -4- out of guide and remove to
front.

Installation:

— Insert retaining lugs in guides and secure fog lamp using
SCrews.

— Attach trim to Tog lamp using screw.
Adjusting:
- Loosen screw -2- and remove trim.

- Use adjusting screw -1- to set fog lamp illumination direction to
headlight adjusting device marking line.

— Attach trim to Tog lamp using screw.
Note:
Fog lamps cannot be laterally adjusted.

L43 2 [z

94-7

Note: e L
Turn-signial indicatorican be ‘taken out
light.

wrthout rem:t:)v:}'hg head-

— Push in catches -arrows- and push out turn-signal indicator to
front. i
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Servicing dual headlights, 6-
cylinder, $2

1 - Lens
# Set aside carefully

2 - Retaining clip
¢ 8x
4 Prise out carefully using
screwdriver to remove
4 Press in by hand to install

3 - Trim
4 Unclip
4 — Seal

¢ Always renew

5 — Locating piece
4 Clipped into reflector

94-9

12 3 4

S Avoidstouching reflective sur-
' “ face i

7 = Retaining clip for bulb (H4)

nector

B ar
4 12 V/IBB W (H1)

211~ Locating piece
# Clipped into reflector

94-10 ——



12 3 4

12 - Control motor for headlight
range adjustment system
4 For vehicles with headlight
range adjustment system

13 - Cap (large}

14 - Locating piece for reflector
4 Only for vehicles without
headlight range adjustment
system
4 Right: release anti-clockwise
4 Left: release clockwise

15 - Cap (small)

16 — Wire clip
# Prise off or push off by hand

17 - Lateral adjustment screw

# Flexibly mounted in housing
.. % Adiusting headlight = > Fig.
1, Page 84-L..

‘ 18 l—fl-leadliéght fhousing ¥

4 With washer

21 - Rest , L
- #.Bonded 1o housing ., ..
i@ ipMust-make: flush contact

94-12

94-11 ———




22 - Height adjustment screw
4 Flexibly mounted in housing
¢ Adjusting headlight = > Fig.
1, Page 94-5,

23 - Fastening screw
¢ With washer

24 — Side light bulb
4 12 V/ 5 W (capless lamp)

25 - Socket for side light bulb

Jf/ //

1 m_ﬁ;m \:‘,Mi“\,\

%4-73%

94-13

Fig.1 Removing and installing headlight

- To avoid damage mask bumper with tape beneath headlight.

20 19
B 55 Removal:
= = 2 - Remove plug.
T L 2 7>\ W
MJ) T
S| il 27‘ \l\‘\;\
Vi

= Ty
o

E“—_Loowsen screw -arrow- and remove turn—s‘lgnal to front.
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\ Fig.3 Removing and installing fog lamp
- Removing turn signal indicator = >Fig. 2
- Loosen both screws -arrow- and remove fog lamp te front.

4 Fig.4 Adjusting fog lamp

' ’/ - Use adjusting screw -arrow- to set fog lamp illumination direc-
L Jf"\"'f'[”é’/%"“ tion to headlight adjusting device marking line.
= Notes:
¢ Adjustment can be made without removing turn signal indica-
tor.

# Fog lamps cannot be laterally adjusted.

94-15

Servicing electrical headlight
range adjustment

Note:
Troubleshooting/servicing

= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-

= tions" binder .

1 = Goannector

. 4 For headlight range control ad-
Lo Huster E

“ #. At instrument panel wiring

2= Headlight range control adjuster

# Carefully prise off using
screwdriver

94-16




3 - Connector for control motor
4 Cavity assignment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions” binder

4 — Control motor -V48, -V49
+ Removing and installing = >
Page 84-189
4 Removing and installing dual
headlights = > Page 54-21

5 — Headlight housing
4 Remove to take out control
motor
¢ Removing and installing = >
Fig. 2, Page 84-6

94-17

® Removing and installing dual
headlights = > Fig. 1, Page
94-14

¢ Adjusting headlight = > Fig.
1, Page 494-5.

6 - Earthing point
7 - Connector

+ #'Instrument panel/headlight
range adjustment wiring loom

94-18




Removing and installing control motor

Removal:

- Removing headlight = > Fig. 2, Page 44-8.

- Release control motor -A- from support frame:
— Turn contral mator anticlockwise for left headlight.
— Turn control motor clockwise Tor right headlight

4 _Lift up control motor -A- and insert narrow screwdriver -B-
through rear headlight opening.
- Press back catch -C- and simultaneocusly pull sut control motor
to rear.

94-19

Installation:
- Release cap for two-filament lamp and remove.

— Push reflector upwards over twin filament lamp lead-in, insert
operating arm with ball-head into reflector ball head mount and

push in.
Note:
Avoid contact with inside of reflector.
- Lock control motor in position.

el nstalling headlight =3-Fig. 2, Page 94-6.
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Removing and installing dual headlight control motor

Removal:

- Removing headlight = > Fig. 1, Page 84-14.

- Remove side light socket -A-.

— Release control motor -B- from support frame:
— Turn control motor anticlockwise for left headlight.
— Turn contral motor clockwise for right headlight

4 _Lift up control moter and push operating arm upwards out of
ball-head mount-A- by tilting control motor.

— Pull out control motor to rear.

Installation:
- Release cap for two-filament lamp and remove.

— Push reflector upwards over twin filament lamp lead-in, insert
operating arm with ball-head into reflector ball head mount and
push in.

Note:

Avoid contact with inside of reflector.

.~ Lock-gentrol metor, in position.

94-22
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Servicing tail light

Note:

If a fog lamp is retrofitted, the rele-
vant bulb holder and associated clear
cover must also be retrofitted. Do not
retrofit the fog lamp in the old clear
cover.

1 - Combination nut M5, 4 Nm
2 - Bulb holder for rear fog lamp

4 Removing and installing = >
Fig. 2

3 - Connector with wiring loom

4 — Bulb holder for reversing light
4+ Removing and installing = >
Fig. 2

94-23

5 — Bulb for rear fog lamp
®12Vi21W

6 - Bulb for reversing light
$12Vi21TW

7 - Self-tapping screw
8 - Seal

9 - Clear cover for number plate
light

10 — Bulb for number plate light
412 ViAW

11 - Bulb holder for number plate
light

94-24




12 - Rubber seal

13 - Clear cover for reversing light
and rear fog lamp

14 - Gasket
¢ Always renew

15 - Clear cover for brake light, re-
versing light and turn-signal indi-
cator

16 — Bulb for brake light and revers-
ing light
¢ 12 V/21/5W

17 - Connector with wiring loom

18 - Bulb for turn signal indicator
¢12ViI2TW

94-25

19 - Bulb holder for brake light, re-
versing light and turn-signal indi-
cator

4 Removing and installing = >
Fig. 1

20 - Bracket for tail light

21 - Combination nut M5, 4 Nm
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\ Fig.1T Removing and installing bulb holder for brake light, reversing
light and turn-signal indicator

— Turn catch -A- in direction of arrow.

— Pull off connector -B- and remove bulb holder.
Note:

Use connections -C- when retrofitting towing hitch.

< Fig.2 Removing and installing bulb holder for reversing light and
rear fog lamp

— Turn bulb holder in direction of arrow and pull out.

94-27

Removing and installing steering column
switch

T G Removal
-Note:

— Pull firmly on top half of cover to carefully detach it from
mounting peints; then remove bottom half using same

.......... procedure_
=— Push cover to gne side and remove.

"_ Détach connector.
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Vehicles with airbag:

Pay attention to safety instructions

General airbag safety instructions:

= > Chassis assembly work; Repair group 69; General safety in-
structions= >

@ 1. Operation: Disconnect voltage supply
- Vehicles > 06.95: Detach battery earthing strap.
- Vehicles > 09.92: Remove compartment on driver’s side.

= > General body repairs; Repair group 70; Dash panel, Remov-
ing driver's storage compartment= >

4 _ Detach 1-pin connector (red) far airbag power supply behind
driver's side tray.

94-29

_‘ - Vehicles 10.82 > 06.95: Open cover in driver's side tray -
arrow-A-.

] Remove i"!-pin connector (red) for power supply from holder -B-
“and detach connector
.o Note: .
" The.I-pin connector for the airbag power supply was discontin-
ved-as of model year 1996.

= Vehicles 07.95 >: Disconnect battery and cover negative ter-
.. minal.

:2 Operation: Remove airbag

ith&g Unit on left and right of steering wheel from
ack.of steering wheel using TORX insert T30.

- Carefully fold back airbag unit.
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{4 _ Detach airbag unit plug securing clip-top arrow- .

— Disconnect plug from airbag unit -bottom arrow- and remove
airbag unit.

Note:
Set down airbag unit with impact cushion facing upwards.

— Mave wheels to straightahead position to avoid damaging vo-
lute spring in steering wheel.

® 3. Operation: Detaching connector for volute spring

4 _ Remove the two screws -arrows- in the steering column switch
upper trim.
94-31 ———
\ c K\—_.__ ;:f _" 5. —";:Vehicles;> 06.93: Detach connector -arrow-.

—"Vehicles 07.93 >: Pull airbag unit lead connector out of lower
trim, gently pushing in lug in centre of lower connector section
©ooccusing a screwdriver and removing.

s = Datach connector -arrow-.

94-32




All vehicles:

Notes:
4 Ensure that wheels are in a straightahead position before re-
maving steering wheel.
< ¢ Prior to removal, it may be advisable to put a mark on the
steering wheel and steering column using a felt-tipped pen so
that the correct steering wheel position can be quickly and eas-
ily found during installation.
- Loosen securing nut on steering column and remove steering
wheel (40 Nm).
— Loosen recessed-head screw for steering column switch clamp
an underside.
Notes:
¢ The steering column switch clamp fastening screw has been
changed from a recessed-head screw to a hexagon socket-head
< bolt (gradual introduction).
¢ Turn Allen key carefully to avoid scratching steering column
switch trim.

— Loosen bolt for steering column switch clamp on underside us-
ing 4 mm Allen key (2.5 Nm).

94-33

~Rémove all gonnector from steering column switch.
s ns ot Carefully-remove steering column switch.

Installing

Note:

G Wh?n 5mpunting steering wheel, turm-signal stalk must be in zero
.. position fdriving straightahead) to avoid damaging the reset cam.

~serew in airbag unit securing bolts by hand.
bolt to 6 Nm, then tighten left-hand bolt to &

oo Nm.
2 Connect battery.

[warning

"| There must be no one in the vehicle when the battery is being connected.

94-34




Servicing steering column
switch

1 - Upper trim
# For vehicles without airbag:

2 - Left switch

# Light switch, turn-signal indi-
cator switch, switch for man-
ual dipping and headlight
flasher, parking light and
cruise contral system

4 Connection assignment = >
Fig. 1, Fig. 2 and Fig. 3

3 - Right switch
# Windscreen wiper switch,
headlight washer system and
on-board computer
4 Connection assignment = >
Fig. 4, Fig. b and Fig. 6

94-35

4 — Lower trim
# For vehicles without airbag:

5 - Collector ring
# Horn actuation

6 — Contact
4 For collector ring
4 Routing of wiring
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions"” binder

7 - Upper trim
4 For vehicles with airbag:

8 - Lower trim
# For vehicles with airbag:

9 - Carbon brush
# For vehicles with airbag:
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\ Fig.1 Connection assignment for light switch, turn-signal indicator
switch, switch for manual dipping and headlamp flasher, parking
light and cruise control system

Notes:
4 Assignment of 13-pin connector -A- = > Fig. 2.
¢ Assignment of 6-pin connector -B- = > Fig. 3.

94-37

< Fig. 2 13-pin connector -A-

; aqdight switeh: terminal PR
- 5- P'an"'kin'g 'I'ig“htHSWitc'h,“térm'inal PL
1 -26- Light switch and switch for manual dipping and headlamp
s Cflasher, terminal 30

©=77 = Switch:for:manual dipping and headlamp flasher, terminal
56b

- 8 - Switch for manual dipping and headlamp flasher, terminal
56

- 9 - Light switch, contact 9 (daytime/urban driving)

- 10 - Light switch, contact 10 (daytime/urban driving)

- 11 - Parking light switch, terminal P

- 12 - Light switch and switch for manual dipping and headlamp
flasher, terminal 30

- 13 - Light switch, terminal 58
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4536713120

3218910

—EOC
- o= I

Wﬁ_;@%g_ :

\ Fig. 3  6-pin connector -B-, cruise control system
- 1-Terminal 15
- 2 - On, activation and off (key-operated)
- 3 - Input from control unit, contact 3
- 4 - Switch-on and activation
- b - Activation
- & - Memory storage

\ Fig. 5 6-pin connector -A-
- 1 - On-board computer
- 2 - On-board computer reset
- 3 - On-board computer, right rocker
- 4 - On-board computer, left rocker
- b - Not used
- 9 - Not used

94-39
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\ Fig. 6  13-pin connector -B-
— 1 - Hazard warning switch, terminal L
- 2 - Windscreen wiper switch, terminal 52 a
- 3 - Windscreen wiper switch, terminal 53
- 4 - Windscreen wiper switch, terminal J
- 5 - Not used
- & - Windscreen wiper switch, terminal 53 ¢
- 7 - Hazard warning switch, terminal R
- 8 - Hazard warning switch, terminal 49 a

9 - Windscreen wiper switch, terminal 53 e

- 10 - Windscreen wiper switch, terminal 53 b
- 11 - Not used
- 12 - Not used
- 13 - Not used

94-41

_Page 84-37.

currentflewdiagram for troubleshoot-

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder -
=:8lide out plug catch by hand in direction of arrow as far as it

“will go.

4 _ pull out and replace appropriate contact if necessary (damage,
retrofitting or poor connection).

- To replace individual contacts, always use special tool 000 097
003 A or commercially available equivalent.

— Insert contact in appropriate cavity.
— Push home plug catch.
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4

4

Removing and installing ignition switch

- Removing steering column switch = >Page 34-28

- Removing dash insert = > Page 8(-8

- Connections at ignition/starter switch = > Page 94-44.
Removal

Note:

For the sake of clarity, the illustration shows the steering column
lock housing removed.

- Detach connector at ignition/starter switch.

- Remove sealing compound from fastening screws -arrows-.
- Loosen screws.

94-43

- PuII out |gn|t|0n/starter swﬂch in dlrectlon of arrow.

Installatmn _______

- Turn |gn|t|on key in |gn|t|on Iock as far left as possible to "lgni-
tion off" position. G :

— Push in ignitien/starter switch as far as it will go.

<= Tighten both fastening screws and seal with sealing compound.

4

Connections on ignition/starter switch
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Removing and installing steering column lock
switch with lock cylinder

Note:

If the lock cylinder has to be replaced in a vehicle fitted with an
immabiliser, pay attention to reader coil replacement instructions
= > Page 36-55.

Removal

- Removing steering column switch = >Page 94-28
- Removing dash insert = > Page 390-8

— Detach connector at ignition/starter switch.

— Pull off protective cap for steering column lock switch housing
to front.

e T Vehicles with automatic gearbox:
— Detaching cable for shift lock

= > Automatic Gearbox O1N; Repair Group 37; Servicing selector
p mechanism; Remaoving, installing and adjusting locking cable = >

All vehicles:

- Remove securing bolt -arrow- using TORX insert with end-face
hole T 30 H.

~.

94-45

« _ Ldos_en botH ﬁ'Ut$ —arr0w5s~'f'c$t steerii:ng:% column rhdunt and re-
move:the through-bolts: w1 i 5t L
— Disconnect transponder coll wiring.

\ / ~ = 4 _ Unscrew steering column from stap -afrows-.
N BEEEE el A
\ e /’ — Use screwdriver to push steering column out of retainer stud
i) bolts.

— Push down column tube until steering column lock housing can

T \\ A be removed.
L e

. NP
\\ — g
~
S
2T \\:“-—:::—:;-/ T
I N T, 48 -648
Lol LSRN t(;-'»w;f Rt i &
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4 _ Use 3 mm diameter drill to spot drill steering column lock hous-
ing as per the dimensions shown.

Warning

Proceed with caution when doing so in order to avoid damaging the lock
cylinder. Drilling depth approx. 1.5 mm.

- Insert ignition key into steering column lock.

- Remove ignition/starter switch = > Page 94-43, so thatitis
possible to push on the pin end of the lock cylinder.

— Push out the lock cylinder -right arrow-; use makeshift mandrel
to push rotating spring inwards -top arrow-.

4

94-47

Installi.ngi

Note:: PE

Renem}aé:f:l ‘:selflockf;’ngf nuts. 2

- Set lock cylinder to "ignition off” position: and:-insert in direction
of arrow until retaining spring engages.

- Insert steering:column lock housing:at: column tube; tighten
TORX bolt to_;? Nm e o o

- Insert columnitubeinio bracket

- Insert bolts in bracket and column tube; tighten new self-
locking nuts to 35 Nm; . B

- Release steering-columnlock sa that steering column is free to
turn.

- Press steering eolumn onto disc coupling using multiple slip-
joint pliers.

— Insert retainer into steering column; tighten new self-locking
nuts to 25 Nm.

— Push protective cap for steering column lock onto column tube.

— Perform remaining installation operations in reverse order of
removal.
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Servicing switches in cen-
tre console

Notes:

¢ Plug connections that are not re-
quired can be chpped to the back of
the tray.

4 When retrofitting individual sys-
tems, replace switch holder -ltem
6— with -ltem 8-.

# Recesses that are not required must
be sealed off using dummy covers -
ltem 7-.

1 - Instrument panel
2 - Switch holder with small tray

4 Remove all control switches to
remove

©=3 = Fastening screw :

4 - Connector with wiriﬁgi-loom
# Pull or prise off from switch
s+ # Contact:assignment

cal Fault-Finding and-Fitting Loca-
tions" binde

5 = Pushbutton switch
. . % Removing and installing = >
© Page 954

# Replacing bulbs = >Page 96-

6 - Switch holder with large tray
=4 Remove all pushbutton
Tl lgwitches to remove

96-2
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7 - Dummy cover
4 Used to seal off switch strip if
not fully assigned
# Prise off

8 - Switch holder with no tray
4 Remaove all pushbutton
switches to remove

96-3

Removing and installing pushbutton switches

g‘r‘w\ﬁﬁ b "_U\Jyl S Note: . R S LT o
Radio does not haveto be remaved.
Removal: C L

4 -~ Mask area abové switches-and: front of radio using masking
tape. - S e Ex S

- Use small screwdriver ta carefully prisé off switch button from
above whilst pressing against opposite side.

« _ Pull switch forwards using universal or flat-nosed pliers.
- Prige.or.pull:aff-cannector
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Installation:

— Press button onto removed switch until it can be heard to en-
gage.

Neote:

Considerable force is required to press the button onto the heated

rear window switch, for example.

— Push on the connector and push switch back in again by hand.

96-5
Replacing bulbs in pushbutton switches

e LS JLT Sl Tl . . . -
. —:J\L':'ﬁ : "—'U;JL = - Mask area above switches and front of radio using masking
tape.

- Use smialkscrewdriver:do carefiithy.prisé gff:switch button from

4 _ A -Bulb replagement not
- B - Bulb replacement possible™
.~ Extract bulb using pointed pliers or strong tweezers.
= Insert new bulbl: 7 s e g o
~ = Use 2 W bulb for hazard warning switch.

- Use 0.8 W bulbs far-all'other switches.
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[

Checking switch for electrically heated mirrors 07.92
>

- Remove switch.
Checking switching contact for mirror heating
- Actuate switch.

- Measure from pin 5 to pin 3 using hand-held multimeter V.A.G
1526.

- Specified value: approx. 0.5 Q

— Integrated fuse or switching contact is defective if specified
value not attained.

- Replace switch
Checking switching contact for rear window heating
- Actuate switch.

- Measure from pin 5 to pin 6 using hand-held multimeter V.A.G
1526.

- Specified value: approx. 0.5 Q
- Switch is defective is specified value not attained.
- Replace switch

96-7

Vehicles with air conditioner:

Neote:

In vehicies with AC, the rear window heating and the mirror heat-
ing are actuated electronically. These electronics are activated by
pushbutton and heat the rear window and the mirrors for 10 min-
utes via pin 6 and pin 3 respectively.

- Actuate switch.= i

1 526- H . . H B H .
- Specified value: approx. 0.5 Q) i
=z ntegrated fuse is defective 15 specified value not attained.

pin 3 'usﬁihg han
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Electric window lifters

General notes:

¢ Consult appropriate current flow diagram and troubleshooting
nstructions during troubleshooting.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder

4 Before removing the electric window lifter, always determine
exactly whether the fault/damage is in the wiring, mechanical
components or motor/gear unit.

+ Removing and installing window lifter from/to door component
carrier

= > General Body Repairs; Repair group 57; Front door; Remov-

ing window lifter and window from and installation on door com-

ponent carrier= >

= > General Body Repairs; Repair group 58; Rear door; Removing

window lifter and window from and installation on door compo-

nent carrier= >

¢ Adjust top end stop after installing window lifter {(mechanism)
ar entire door caompaonent carrier

96-9

Front electric window lifter —
exploded view

1 - Relay plate with fuse box
+ Relay position assignment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
e tions " binder

" 72 - Connector for front right switch
PE O unit
4 Removing and installing = >
_Figi2

¢ Removing and installing = >
e FIQ. 3
7 ¥ Checking = > Fig. 4

4 - Console
#.Lift up to remove
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5 - Auxiliary relay carrier
4 Adapter clipped to long side
4 Relay position assignment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

6 — Window lifter control unit -J139
# Press catch upwards to re-
move
+ Assignment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

7 - Thermo fuse 20 A
4 Location => Fig. 1

8 - Console
4 Lift up to remove

9 - Rear window lifter isolation
switch -E39
# Only fitted with rear electric
window lifters
4 Removing and installing = >
Fig. 5

10 — Window lifter switches -E40, -
E53, -EB5, -E41
¢ Removing and installing = >
% Fig. 3
- # Checking = > Fig. 4

11 - 'Front left door window

13 - Door component carrier

= 14 - Driver's door contact switch -F2

96-12
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15 - Window fastening elements

16 — Window lifter motor, left -V14
with window lifter mechanism

# Ensure stress-free attachment
by half-opening the window

17 — Connector for front left switch

unit

4 Removing and installing = >
Fig. 2

¢ Not directly attached to
switch; connected to 2-pin
plug housing of window lifter
wiring loom.

18 - Securing nut

96-13

19 - Connectors
# Beneath instrument panel, on
left

20 - Earth connection
+ Screwed to inside of A pillar

21 - Wiring loom
4 Wiring and contact assign-
ment
% => "Current Flow Diagrams, Electri-
#eal Fault Finding and Fitting Loca-
- tions" binder
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Rear electric window lifters -
exploded view

Note:

The rear electric window lifter is an
"open system” and must only be
maved if bolted to the door compo-
nent carrier. Otherwise the electric
window lifter will be destroyed.

1 — Connector for right rear switch
¢ Removing and installing = >

Fig. 2
2 — Rear right window lifter switch
E54
4 Removing and installing = >
Fig. 3

% Checking = > Fig. 4

96-15

3 - Inside door mechanism
4+ Remove to take out switch

4 — Rear left window lifter switch -
E52
# Removing and installing = >
Fig. 3
4 Checking = > Fig. 4

5 - Connector for left rear switch
4 Removing and installing = >
Fig. 2

6 - Rear left window

7 — Window fastening elements

96-16




¢ Relay position

- Locations™ binder

" Srear-until both engage.

8 - Rear left window lifter motor -
V26 with window lifter mecha-
nism
# Ensure stress-free attachment

by half-opening the window

9 - Door component carrier

10 — Window lifter wiring loom
# Wiring and contact assign-
ment
= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

11 - Washer

12 - Securing nut

96-17

Fig. 1 Thermo fuse location
¢ In auxiliary relay carrier on left beneath instrument panel.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

o remove, unclip 2-pin connector far electric window lifter
rem plug housing to rear by turning it sideways.

—:_:_Tif_;”ir;stall, push 2-pin connector into 3-pin plug housing from
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\ Fig.3 Remaving and installing switch

Front door:

- 4-and 5-cyl. > 06.93: Place small screwdriver between door
trim and console and prise out console together with switch
unit.

E - 4-and b-cyl. 7.93 >, 6-cyl., S2: Removing door handle

= > General Body Repairs; Repair group 70; Door trim; Removing
T t and installing front door trim (4 and 5-cyl. 7.93 >, &-cyl.,

— Remove switch unit from door handle.

Rear door:

- Remaoving interior door handle

= > General body repairs; Repair group 70; Door trims; Removing
and installing rear door trim=>

All vehicles:
- Remove plug.

- Use small screwdriver to prise long sides of switch -arrows- out
of catch and push out switch.

- To install, push in switch until all retaining lugs engage.

96-19
< Fig.4 Functional test of switch
- Remove switch.
.. —.Connect ohmmeter:
| . Contact Test condition Specified
: : value
.5+ 2. - 00
..... 3 + 1 _ O Q
[RRC T Y NS Ry it - w0
"""""""" 442 Actuate switch "open” 0Q
4 + 1 - o {)
“Hih 4 + 2 Actuate switch "close” 00

'Fig 5 Removing and installing locking switch for rear window lifter

_ ~"Pgsition small screwdriver in recesses (arrows), press towards
e oentre,of switeh and carefully push out the switch.

2]

=T
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\ Fig.6 Functional test of locking switch for rear window lifter

- Remove switch.
- Connect ohmmeter:

| Contact Test condition Specified
value
2 +3 Button not pressed w )
i 2+ 3 Button pressed 00

- Replace switch if the specified values not attained.

“MNotes:

0 The rear glectric window lifter is an "open system” and must
- = only be.moved if bolted to the door component carrier. Other-
"~ wise the‘electric window lifter will be destroyed. The entire

. ® Replacement of the motar/gear unit assembly is described in

7t the following.

=> General body repairs; Repair group 57; Front door; Door
er — exploded view = >

> Garteral body'repairs; Repair group 58; Rear door; Door

.. compenent carrier — exploded view = >

3 _.—.Removing window lifter from dear compaonent carrier

- => General Body Repairs; Repair group 57; Front door; Remov-
-ing window lifter and window from and installation on door com-
ponent carrier = >

= > General Body Repairs; Repair group 58; Rear door; Removing
window lifter and window from and installation on door compo-
nent carrier= >

96-22
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=
=

4 _ Tosecure in position, use cable ties to tightly connect metal
housing cover and plastic cover at both cable exits -arrows-.
Note:

Both cable ties may be left in place throughout the entire se-
quence of repair operations, since servicing would otherwise be

impossible.
<« _ Completely unscrew and remove gear unit cover securing bolts
-arrows-.
96-23
_" © _'Pull cable reel from gear housing by hand in direction of arrow

-~ by tilting? gently from side to side. Take care not to damage
L5 freealing surfaces.
= The 3 damper elements in the recesses may drop out -
take care not to lose them.
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4 _ pull dust and transportation caver from new maotor in direction

of arrow.

- Ensure that flange seal and 3-winged retainer remain on gear
housing.

Note:

Surfaces/components that are coated with grease must not be al-

fowed to come into contact with dust or dirt. Only original grease

G 000 450 02 should be used for regreasing.

<« _pyi 3-winged retainer off gear shaft of new meotor in direction
of arrow. Leave rubber moulding in gear housing.

- Check transmission components (rubber moulding, damping
element) for damage, replace if necessary.

96-25

The 3 damping element must it exactly into the cable reel re-
cesses.

4_ Attach window lifter motor to cable reel in direction of arrow.
= The 4 lugs of the 3-winged retainer must coincide with
" the recesses in the rubber moulding in the gear housing.

Note:

If applicable, coat flange seal -a- and gear wheel in gear housing
with a thin film of grease fo stop them falling out.
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< oy gear housing cannot be properly attached to cable reel, shift
driver -arrow- slightly to alter position of rubber moulding so
that it engages.

Note:
Never turn adjusting screw for tfop stop.

4 _ Screwin securing bolts and tighten to 3 Nm in the order
shown.

96-27

do_w_ lifter motor.

—.Repilééce defective bonded rubber bushes.
= Fit bonded rubber bushes in new window lifter motor and
“tighten ta 3 Nm.
— Test aperation before installing in door component carrier.

= = Ta.avoid-scratching neise during operation, cut off protruding
s reride ot subiseq ety attached cable ties.
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Electrically adjustable seats

Notes:
¢ Troubleshooting instructions

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder

¢ Assignment of pins in connectors

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations™ binder

Removing seat

= > General Body Repairs; Repair Group 72; Front Seat; Remov-
ing and installing front seat= >

Removing backrest

= > General Body Repairs; Repair Group 72; Front Seat; Remov-
ing and installing backrest=>

Function test = > Page 9&-42

96-29

i _ Electrically adjustable seat -

Left drive shaft
$ For fore-and-aft adjustment

2 - Securing nut

3 - Grommet

4 - engine
# For fore-and-aft adjustment
4 Removing and installing
= >Page H8-38

5 — Retaining clip
4 For connector

6 — Right drive shaft
# For fore-and-aft adjustment

96-30




7 - Cable tie

8 - engine
4 For frant height adjustment
# Removing and installing = >
Page 98-38

9 - Drive shaft
¢ For adjuster

10 - Circlip

11 - Adjuster
4 For front height adjustment
4 Removing and installing = >
Page 986-40

12 - Fastening pin
# For adjuster -item 11-

13 - Connector
4 For wiring harness

22 14 - Shim

.= 15 - Right adjuster
4 For fore-and-aft adjustment
#:Remaving and installing = >
UPage’ 96-40

16 - Rear rubber stop
4 For rear height adjustment

17 - Securing bolts
4 For motor -ltem 8-

18 - Rivet
# For fastening spindle holder

19 - Front rubber stop

20 - Bush

96-32
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21 - Spindle holder
# Removal: Grind off rivet and
drive out
+ Installation: Secure using blind
rivet or M5 screw

22 - Runners
+ Removing and installing ad-
juster with runners = > Page
94-40

23 - Switch unit with wiring loom
4 Supplied as one unit, no indi-
vidual replacement
4 Removing and installing = >
Page 96-37

96-33

%1011 . . 24 - Left adjuster

Page 9&-40

25, Seat base.frame
S 4 With Fuhiner guides

26 - Fastening pin
4 For adjuster

27 - Adjuster
# For rear height adjustment
4 Removing and installing
=>Page 88-40

28 - Securing bolts
4 For motor -item 29-

29 - engine
4 For rear height adjustment
4 Removing and installing = >
Page B26-38
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Electrically adjustable backrest
- exploded view

1 - Seat back

2 - Fastening screw
# For side trim
¢ Screwed into stop pin for

backrest

3 - Trim cap
# Prise out

4 - Side trim

5 - Seat switch unit
4 Removing and installing = >
Page 96-37

96-35

6 - Catch for switch unit
24 Integrated into side trim

~_# Prise out before removing side
trlm il . .

8 ~ Connector
: 9— Faé:é’:cening screw
10 - Backrest adjustment motor

4 Removing and installing = >
Page 26-41

11 - Fastening screw

12 - Retainer
# For backrest adjustment

96+-283
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Removing and installing switch unit on seat

- Use small screwdriver to lever off fastening screw cap.

- Screw fastening screw out of backrest stop bolt.

— Prise of retainers

- Disengage side trim for seat from switch trim at seat frame and
remove.

- Loosen the two Tastening screws and remove switch unit.

Note:

Switch unit and wiring loom form a single unit and can only be
replaced as a complete assembly.

96-37

Removing and insta
ment motor .. o

® Sest removed

- Pull drive shaft out.of motor ..+
— Detach connector. .~ 750

96-38




Removing and installing longitudinal adjustment motor

® Seat removed

- Bend open clips for securing fabric -arrow- and detach fabric
from rear cross member as required.

« _ Remove both nuts arrows from motor at seat cross member.
— Pull drive shafts out of both end faces of motor.
— Detach connector.

Remowng and mstallmg frontlrear helght adjuster

® Seat removed _ G . :
— Prise retaining rlng from securlng pln and pull out the pin.
— Pull drive shaft out of adjuster

- Screw adjuster, wyith splndle out of holder by hand.

at ronner guide.
- Remove spindle holders:and rubber buffers.

96-40
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Removing and installing backrest adjustment motor

® Seat removed
® Backrest removed

— Detach fabric at bottom of backrest and carefully pull forward
to the necessary extent.

— Remove hexagon bolts for motor bracket from backrest hinge.
- Unscrew bracket from mator.
— Pull offfunsolder motor connecting lead.

Functlonal test of electncally adjustable seats

® After repalr Work

- Installihg seat

= > General Body.Repairs; Repair Group 72; Front Seat Remov-
ing and mstalllng front seat— B .

- Use seat switches 10 move seat to all posmble posr[mns
= > Owner's manual

- It must be p053|ble to move the seat to all pessible positions in
accordance with switch setting.

96-42
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Servicing cruise control
system

Notes:

¢ Checking vacuum system = > Page
88-51.

¢ Troubleshooting

= > "Current Flow Diagrams, Electri-

cal Fault Finding and Fitting Loca-

tions" binder

1 - Control unit
4 Removing and installing = >
Fig. 1

2 - Test connection with cable link
4 Production only
4 Autamatic gearbox only

3 - Earth connection
4 Beneath instrument panel

96-43
4 - 6-way connector
4 Blue
5 = Linkaée

& # Adjusting, vehicles with petrol
L oengine: & g

- 7 - Vacuum hose o
- #.Remove to.perform leak test
gnin s 2o Paga Q8B

= 8- Connector
2 i % For vacuum pump

96-44




9 - Vacuum pump
# Removal and installation, ve-
hicles with 4 and b-cyl. engine
= > Fig. b, vehicles with 6-
cyl. engine = >Fig. 6

10 - Rubber grommet

11 - Vent valve at clutch pedal
4 Remaoving = > Fig. 7
4 Installing and adjusting = >
Fig. 8

12 - Vent valve
4 At brake pedal
® Removing = > Fig. 7
4 Installing and adjusting = >
Fig. 8

13 - Brake light switch

96-45

14 - 26-pin connector
# Black
# For cruise control switch

15 - 26-pin connector

ST e Blue
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\ Fig.1T Removing and installing control unit
— Removing glove compartment

= > Body Assembly Work; Repair Group 70; Dash Panel; Remov-
ing and installing glove compartment=>

- Use recessed head screwdriver to detach control unit from back
of instrument panel.

— Remove control unit from retainer and unplug connector.

< Fig.2 Adjusting linkage at actuator, vehicles with 4 and 5- cyl.-
engine

- Start engine.

- Use nut -1- to adjust clearance between bushing and stop plate
-2-.

- Specified value: 0,5 ... 1T mm

96-47
< Fig.3 Adjusting linkage at actuator, vehicles with 6 — cyl.-engine
2 q - Start engine.
1 — Use nut -1- to adjust clearance between bushing and stop plate
-2-.
- - Specified value: 0.5 ... 1T mm
=
$4-1158

- Unscrgw actuator -arrow-
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\ Fig.b Removing and installing vacuum pump, vehicles with 4 and
5-cyl. engine
— Pull pump complete with rubber studs upwards out of bracket.

< Fig.6 Removing and installing vacuum pump, vehicles with 6-cyl.
engine
- Remove securing nuts -1- {3 Nmj).
- Remove vacuum pump -2- with helder -3- from bracket.

— Pull off vacuum hose and connector; remove vacuum pump
with holder from engine compartment.

— Pull vacuum pump complete with rubber studs upwards out of
bracket; if necessary, position screwdriver between vacuum
pump and bracket and prise cut vacuum pump.

96-49

< Fig.7 Removing vent valve at clutch pedal/brake pedal
- Remove driver’s side tray.

= > General body repairs; Repair group 70; Dash panel, Remov-
ing driver's storage compartment = >

— Pull connector and vacuum hose off vent valve at clutch pedal -
1-/brake pedal -2-.

- Use special tool 2041 to push vent valve out through bushing.

4 Fig.8 Installlng and adjustlng vent valve at clutch pedal/brake
pedal

ik PlRG Vet Valv B N posmon. o
- Use 10 mm socket wrench to push home vent valve through

-1-/ brake pedal -2-
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Testing vacuum system for cruise control

— Pull vacuum hose off vacuum pump.
— Push in diaphragm in pesitioning element.
— Seal off end of detached hose.

- If diaphragm at actuator remains pushed in and does not
move, vacuum system is OK.

- If diaphragm returns to original position, there is a leak in
the system.

Possible cause of fault

¢ Vent valve leaking or incorrectly set
¢ Actuator leaking

4 Cracks in vacuum hoses

Servicing immobiliser

Overview

1 - Immabiliser control unit -J362
4 Removing and installing = >
Page 96-54

2 = Immabiliser reader coil -D2
" # Integrated into steering col-

 umn lock

# -D2 reads response code of

" transponder each time ignition
is switched on

4 Removing and installing = >
Page 98.-B5

96-52
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ASB-0022

) :

3 - Immobiliser warning lamp -K117
4 -K117 comes on briefly when
an authorised ignition key is
used.
¢ -K117 flashes continuously if
an unauthorised ignitiocn key is
used, or if a system fault oc-

curs.
# Removing and installing = >
Page 80-11

4 - Transponder (reply storage

memory)

4 Integrated into ignition key

# Replace entire vehicle key if
transponder defective.

4 Make or order replacement
key on basis of lock number.

# Perform vehicle key adapta-
tion = > Page 01-11.

96-53

Removing and installing immobiliser control unit

- Removing steering column switch = >Page 84-28
- Removing dash panel insert = > Page &0-8

- Remove driver’s side tray.

= > General bady repairs; Repair group 70; Dash panel, Remov-
ing driver's storage compartment= >

Notes:

.47 Z-Remove $ecuring bolts -arrows- from immabiliser control unit -
J1=-at steering mount én right, remove control unit.
.= Detach multipin connector.

¢ The engine control unit'identifier is read in automatically when

+ When installing an immobiliser control unit -J362 from another
vehicle, :engine control unit replacement adaptation must be

= carried out = >"Page 01-15.

¢ Vehicle
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Replacing reader coil -D2

Note:

The reader coil can only be replaced in conjunction with the steer-
ing column lock.

- Removing steering column lock and lock cylinder = >Page 94-
45,

- Fit new steering column lock with any lock number. Do not per-
form dooer lock adaptation.

Note:

The customer will have to use two different keys for vehicle dur-

ing the delivery period.

- Order new steering column lock with vehicle-specific lock num-
ber from Sales Centre/Importer.

- After delivery, replace steering column lock with the one with
the vehicle-specific lock number.
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Relay plate

Removing and installing relay
plate with fuse hox

Note:

Relay assignment, fuse assignment
and ratings, allocation of contact des-
ignations, assignment of self-
diagnosis connectors

= > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
tions" binder

1 - Cover

2 - Fuse assembly tool
4 Attached to cover

3 - Relay
4 - Spare fuses

5 - Fuses
4 Removing = >Fig. 1

6 — Relay plate with fuse box
7 - Additional fuses
8 - Additional fuse adapter
# Removing and installing = >

Page %7-5

9 - Housing

97-2
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10 - Plug housing
4 Pulling off => Fig. 2
¢ Assignment = > Page 87-9

11 - Selt-diagnosis connector

12 - Combination nut M5

il
]

|
97-3 —mm—
< I 2 4 Fig.1 Removing fuses
\ o / S J -t - A -Fuse assembly tool, attached to cover
e ,] . ; i} ’;}_; "\ .. — Place tool over fuse and pull fuse out of holder.

~ Tg detach connectors, grip plug housings firmly and pull off.
— If this is not possible, pull carefully on wiring loom as well.
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Removing and installing additional fuse adapter

Removal:

— Lift cover for relay plate in plenum chamber and remove.

- Remove relay plate upwards; leave all connectors attached.
{ -~ Pull out fuse.

- Press in catch using small screwdriver.

4 _ pull additional fuse adapter off upwards.

97-5

w1 Installation:

-.== Insert-additional fuse adapter from top until catch -arrow- can
bhe heardto engage.

- Push in fuse.

+. .= Push in relay plate.

Take care not to crush any connecting leads when pushing in.

— Attach cover and make sure that it is properly closed (to pre-
vent water from entering).
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i P7-4117 |

i P7-4117 I

Wiring loom connections
— A -Air conditioner

- B - Front right

- C -Instrument panel
— D -Front left

- E - Front left

— F - Instrument panel
- G -Instrument panel
- H -Rear

— | - Instrument panel
—J - Instrument panel

97-7

- K - Connection, relay position 3

- L - Single connectar, terminal 30

- M -M-Options

- N - Output, glow-plug strip fuse
— 0 -Output, intake manifold preheat-

ing
- P - Output, fuse 20
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\ Plug housing assignment

Terminal Plug housing colour Connection
A Grey 8-pin
B Black 8-pin
C Blue 8-pin
D green 8-pin
E Yellow 8-pin
F Brown 8-pin
G red 8-pin
H Black 6-pin

I red 6-pin
J Yellow 6-pin
K Black 9-pin
L Black single
M colourless single ")
N colourless single
8] Black single
P red single

"} at contacts 75 ak, 75 as, 75 5, 30 ac, 30 az
97-9

- Remove fastening screws -arrows- and pull relay carrier down-

Fygrare gy e
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Arrangement if connectors in connec-

tor point

Notes:

# Use appropriate current flow dia-
gram.

o = > "Current Flow Diagrams, Electri-
cal Fault Finding and Fitting Loca-
=D]DD tic)ns"ubindlerI ° e
o = I
O
qp

¢ If various wiring looms for options

% ﬁ Ufjlfj have not been fitted, there will be

UGl

an empty housing at this point.
10 -1- W!r!ng loom, wiper m?tor {black)
- 2 - Wiring loom, automatic gearbox
{green)
- 2a - Wiring loom, AC compressor
{green)

[
[
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O
Lol
s
2
cd
o
G
IR

- 3 - Wiring loom, front left {yellow]
- 3a - Wiring loom, seat heating
o - {yellow)
S R mm s o - 4 - Wiring loom, ABS (blue}
- 4a - Wiring loom, cruise control
e system {blue}
- B - Wiring loom, rear {brown}
- ba - Wiring loom, door contact
~ switch (brown)
- 6 - Wiring loom, front right {(black)
- Ba - Wiring loom, front right
(black)
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{ Manual gearbox O1E -arrow 2-

Gearbox identification

The 6-speed manual gearbox O1E (four-wheel drive) is installed in
Audi 80 S2Z and Audi Avant RS2 models from 11.92,

Allocation = >Page ©0-3,

Location on gearbox
¢ Code letters and serial number -arrow 1-.
¢ Manual gearbox O1E -arrow 2-.

G i i 000 41

e RS i | R . : |

. Codeletters Gearbox consecuti-
ve serial number

Additional information is related to production.

Nore-. G EENNA e e PN

The gearbox todefetters are also

stickers.
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Code letters, allocation, ratios, capacities

Manual gearbox 6-speed O1E four-wheel drive
Code letters CGR") CRB
Manufactured from 11.92 11.93
to 12.95 12.95
Allocation Maodel Audi80 S2, Audi Avant RS2
Audi Avant RS2
Engine 2.2 itr - 169 kW 2.2 Itr - 232 kW
2.2 ktr — 232 kW
Ratios Final drive 37:9 = 4111
22:71 =i 1s1 gear 28 : 8 = 3.500
2nd gear 34:18 = 1.889
3rd gear 33:25 = 1.320
4th gear 30:29 = 1.034
5th gear 30:35 = 0.857
6th gear 27 .37 =0.730
Reverse gear 38:11 = 3.455

") From 04.95 onwards (gearbox serial No.77644) the 1st speed gear and sliding gear are wider. At the same

time the bearing plate was modified and the width of the cylinder roller bearing inner race was reduced.

00-3
Code letters CGR b [ S CRB
Speedometer electronle :
Capacity 2.7 I|tres ) 2.3 Iltres

Specification

Clutch mechanism

Gear oil GOB2911.A SAE 75'W 90 (synthetlc oil)

hydraullc

Clutch plate dia.

~240 mm ..

Drive shaft flange

Overall ratio iov in top gear 3.000
Allocation: rear final drive | oo
{code letters) AZE

time the bearlng plate was modified and the width of the cyllnder roller bearlng inner race was reduced

“) Capacity for Avant RS2: 2.3 litres
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Identification of rear final drive

Final drive O1H is fitted in conjunction with manual gearbox 01E
{four-wheel drive).

Allocation = >Page ©0-7, Technical data.

\ Location on final drive
+ Final drive O1H -arrow 1-
# Code letters and date of manufacture -arrow 2-

)

(=

i

V34-2694

00-5

4 Final drive 01H -arrow 1-

v eYgar (1991)
of manufacture

Note:

The code fetters otff _
hicle data stickers.
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Code letters, allocation, ratios, capacities

Rear final drive 01H.1
Code letters AZE
Manufactured from 11.92
to 12.95
Allocation Model Audi 80 §2, Audi Avant RS2
Engine 2.2 Hr = 169 kW, 2.2 Itr - 232 kW
Ratio Final drive 37:9 = 4111
Capacity 1.3 litres
Specification Gear oil GL 5 SAE 90 (MIL-L 2105 B)
Drive shaft flange dia. 108 mm
Allocation: manual gearbox
(code letters) CGR
CRB

00-7
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Transmission layout

1 - Engine

© '3 - Gearbox

4 - Inpijt é_;haft {main iéhaft)

= Froft differential

= Hollow shaft

00-8

6 — Front drive pinion {output shaft)




V35-1268

V35-12688

9 - Propshaft

10 - Rear drive pinion
11 - Rear differential
12 - Differential lock
Note:

Arrows point in forward direction of
travel.

00-9

-1 - 1st gear
- Il - 2nd gear
- II - 3rd gear

- IV - 4th gear

- V -5th gear

- VI - 6th gear

- R - Reverse gear

- A1 - Front final drive
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Notes on engine output/brake test and towing/tow
starting

4 Engine output and brake test

= > Special Information; Transmission; No. 8
4 Tow-starting and towing

= > Booklet; Maintenance

00-11 ———
Calculations
Calculating transmission ratios "i"
Transmission ratio
Transmission ratio = No. of teeth driven gear : No. of teeth drive gear
Ratios Formula
G e e = L gear ratio ZG2 :ZG1
A = axle ratio : ZA2 (ZA1
oV & S overall ratio G x 1A
Bl .. 6th gear Final drive
Lovzer =37 ZA1 = 9
262 = 27 \ ZAZ2 = 37

S37: 9 =411
41287 =10.730

127 :37)x (37 :9) = 0.730 x 4.111 =
3.000
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Calculating speed "V"

v = n :iovxUA x 0.06
n = Engine speed (rpm)
iov = Overall ratio
UA = Dynamic rolling circumference of tyres (m)
\") = Road speed (km/h)
Example:
\% = 1000 : 3.000 x 1.83 x 0.06 = 39 km/h

The road speed at an engine speed of 1000 rpm in 6th gear is 39 km/h.

00-13

Repair instructions

The maximum possible care and cleanliness and proper tools are
essential to ensure satisfactory and successful gearbox repairs.
The usual basic safety precautions also, naturally apply when car-
rying out vehicle repairs.

A number of generally applicable instructions for individual repair
operations, which are otherwise mentioned at various points in
the Waorkshop Manual, are summarized here. They apply to this
Workshop Manual.

- - Special tools o
' ‘Far a complete list: of spe(:lal tools used in this Waorkshop Manual
= > Booklet Specnal tools Workshop equipment

i 0 When' exchanglng the manual gearbox or rear final drive, check

oil level and top-up if necessary = > Page 34-22 or Page 30-
69.

¢ Capacitiss and s;becifications => from Page 00-2 or Page
007,
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+ Thoroughly clean all connections and the surrounding area be-
fore disconnecting.

+ When installing gearbox, ensure dowel sleeves are correctly
seated.

O-rings, seals, gaskets
¢ Always renew O-rings, seals and gaskets.

¢ After removing gaskets and seals, always inspect the contact
surface on the housing or shaft far burrs resulting from removal
< ar for ather signs of damage.

4 Thoroughly clean housing joint surfaces before assembling.

¢ Before installing radial shaft oil seals, lightly oil outer edge and
fill space between sealing lips -arrow- with grease.

¢ The open side of the oil seals Taces toward the side with fluid

filling.
+ When replacing oil seals, always vary the paint at which the
sealing lips make contact (use insertion depth tolerances).

¢ Lightly oil O-rings before installing; this prevents the rings being

crushed when inserting.

00-15

¢ Check oil level after renewing gaskets and seals = >Page 34-
29 or 39-63.

Sealants

¢ Thoraughly clean housing joint surfaces before applying sealing
paste.
¢ Apply sealing paste AMV 188 200 03 evenly and nat too thick.
# Breather holes must remain free of sealing paste.
- ... Locking elements

Cirebe s G“Alway:é reriew: ci:rc:i:ips'.

._;]DjOﬂOt overttension circlips.

6 C'ijr‘c?lips nﬁUst be properhfz seated in the base of the groove.

gear must only be assembled or dismantled using the special tool
= > Page 54:67.
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Nuts, bolts
¢ Loosen nuts or bolts, opposite to tightening sequence.

4 Nuts and bolts which secure covers and housings should be
slackened and tightened crosswise in stages if no tightening
sequence is specified.

¢ The tightening torques statad apply to non-oiled nuts and bolts.

+ Always renew self-locking nuts and bolts.

4 The threads of bolts which are secured by a locking fluid
should be cleaned with a wire brush. Then apply AMV 185 101
A1 when inserting.

¢ Threaded holes into which self-locking bolts or bolts coated
with locking fluid are screwed, must be cleaned (e.g. tap).

Otherwise there is a danger of bolts shearing when subse-
quently being removed.

00-17

Bearings

+ Install needle bearings with the lettering on the bearing (the si-
de with thicker metal) facing towards the drift or ather tool
used for installing.

¢ Mark neadle bearings of 1st to 6th speed sliding gears when
remaoving, this ensures that when installing, the same installati-
on position can be guaranteed

wheel it

¢ Lubncate all bearlngs in gearbox housing with gear oil before
mstallmg :

s “ . & % Heat inner races of taper roller bearings to approx. 100 °C be-
. -+ = fore installing: Press in onto stop when installing so there is no
EeET =axial cleararice.

¢ Do not mterchange the outer orinner races of bearings of the

5 EfAlway;s neplace the taper roller bearings on one shaft together
—and use aew bearings from a single manufacturer.

] The taper roller bearings for the output shaft and the differenti-
the.gearbox-aredow-friction bearings. Do not additicnally
i’ Ftaper roller beatings when measuring friction torque.

The bearlngs are pre-treated at the factory with a special type
. .mgf oil for this purpose.
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Shims

¢ Use a micrometer to measure the shims at several points. Dif-
ferent tolerances make it possible to obtain the exact shim
thickness requirad.

# Inspect for burrs and signs of damage. Install only shims which
are In perfect condition.

Synchroniser rings

¢ Do not interchange synchroniser rings. When reusing always fit
to the same gear.

¢ Check for wear, renew if necessary.
¢ Lubricate with gear oil before installing.
Gears, synchro-hubs, inner races for sliding gears

¢ Heat gears and synchro-hubs to approx. 100 °C before instal-
ling. Press in onte stop when installing so there is no axial clea-
rance.

# Heat inner races for sliding gears to approx. 100 °C when in-
stalling.

¢ The temperature can be checked with Temperature tester
V.A.G 15b8.

4 Observe installation position.

00-19

Sliding gears

+ After installing, check 1st to 6th speed sliding gears for axial
clearance of 0.15 ... 0.35 mm and check that they rotate free-
ly.

Notes:

No.77644anwardsand in gearboxes with code letters CRB the
.15t speed gear and sliding gear are wider. At the same time the
bearlng plate was modified and the width of the cylinder roller
bearlng inner race was reduced.

#.Do not.cant clutch.pressure plate, loosen and tighten in a dia-
_g@nal SEquENee and in stages.
¢ To reduce odour caused by a burnt clutch, thoroughly clean the

clutch bellhausing, the flywheel and the parts of the engine
ifacing the gearbox.
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A30-0024

Servicing clutch mecha-
nism

Assembly overview, pedal clu-
ster

Notes:

4 Grease all bearing points with poly-
carbamide grease G 052 142 A2
before assembling.

¢ The clutch pedal travel must not be
restricted by additional floor co-
verings.

1 - Bolt - 25 Nm
4 Self-locking
4 Always renew
# Insert in clevis and screw into
clutch pedal

301 —
2 - Securing clip
# Renew
4 Fit onto pivot pin on pedal
bracket

3 - Assister spring

¢ |dentification: brown

4 Installation position: goes to-
wards centre tunnel

4 Do not grease spring

4 Only grease moving surfaces
on pedal and pedal bracket

# Removing and instal-
ling=>Fig. 3

4 — Over-centre spring

¢ |dentification: red

¢ Installation position: goes to-
wards outside of vehicle

4 Do not grease spring

4 Only grease moving surfaces
on pedal and pedal bracket

4 Removing and instal-
ling= >Fig. 2
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5 - Securing clip
4 Renew

6 - Pipe
# For clutch master cylinder
4 Tighten nut on pipe connec-
tion to 15 Nm

7 - Supply hose
4 For master cylinder
4 Must not touch aver-centre
spring
4 Locate accordingly on pedal
bracket and secure with cable
clip

8 - Pedal bracket
4 Removing and installing
= > Running gear, Four-wheel drive;
Repair group 46; Remaoving, installing
and servicing pedal cluster for ve-
hicles with 169 kW engine = >

30-3

9 - Vent valve

# For cruise control system

4 Renew

4 Press in valve after fitting clip

4 Adjust valve with clevis con-
nected:

— Depress clutch pedal

- Press in vent valve onto stop

— Pull back clutch pedal onto
stop by hand

10 - Clip
¢ Secures vent valve for cruise
control
# Using pliers, press into holes
in pedal bracket as far as stop

A30-0024
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11 - Master cylinder
4 Renew if leaking

12 - Clevis
¢ Adjusting = >Fig. 1

13 - Balt - 20 Nm

14 - Clutch pedal

4 Is located in correct position
by clevis adjustment

4 Can be renewed with pedal
bracket installed in vehicle

4 Fit onto pivet pin on pedal
bracket

4 Bearing bush cannot be repla-
ced separately; pedal is supp-
lied as replacement part with
integral bush.

30-5

. =:Check distance -a- when master cylinder is renewed, and adjust
U ifas necessary.

“o = When measuring, clevis must be at right angles to moun-

" ting surface of clutch master cylinder.

- Distance a = 109.5+0.5 mm

I the clevis is correctly adjusted and the clutch pedal does not re-
turn properly by itself, this can be caused by the following:

Airdn bydraulic system.
4 Pedal bearing or over-centre spring not moving freely.
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\ Fig.2 Remaving and installing over-centre spring

— Remove left-hand starage compartment

= > General body repairs; Repair group 70; Dash panel; Remo-

ving driver's side storage compartment= >

- Take securing clip off pivot pin.

- Slide installation clamp 3246 anto over-centre spring from the
side.

— Depress clutch pedal and remove over-centre spring together
with installation clamp.

Notes:

¢ Installation clamp 3246 is shown in the illustration with the
pedal bracket removed.

4 Before assembling, lubricate moving parts with G 052 142 A2
polycarbamide grease.

30-7

f';: < F[gB Removiﬁg ‘and installing assister spring

=:Remove over-centre spring= >Fig. 2.

- Take s“ecuring clip off pivot pin.

= With clutch pedal slightly depressed, slide installation clamp

Notes: . . ...

¥ Installation-elamp 3246 is shown in the illustration with the
pedal bracket removed.

& & Before assembling, lubricate moving parts with G 052 142 A2

é’% :.polycarbamlde grease.
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Assembly overview, hydraulics

1 - Master cylinder
¢ Renew if leaking

2 — Grommet

3 - Supply hose
4 For master cylinder

4 — Brake fluid reservoir
5 - Bracket

6 - Slave cylinder
4 Do not depress clutch pedal
after removing slave cylinder
4 On slave cylinders with plastic
support ring, grease outer sur-
face of ring when installing

30-9

# Removing and installing
= >Page 30-1%

4 After working an hydraulic
clutch mechanism, bleed slave
cylinder = > Page 30-1Z2

7 - Bleed valve
¢ Bleeding => page 30-12

8 - Bolt - 22 Nm
4 For securing slave cylinder to
gearbox housing

9 - Lock nut - 10 Nm
10 - Clevis

¢ Adjusting = >Fig. 1, Page 30-
6

11 - Bolt - 25 Nm
4 Self-locking
4 Renew

A30-0025
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12 - Pressure hose
4 Tighten nut on pipe connec-
tion to 15 Nm

13 - Bolt - 20 Nm

14 - Pipe
# For clutch master cylinder
4 Tighten nut on pipe connec-
tion to 15 Nm

Notes:

¢ The clutch :Sy”stéfn must be bled after performing work on hy-

max." marking with brake fluid

- Bleed clutch system only with a brake bleeding unit.
B Morking pressure 2.5 bar
egﬁj@gdeq_ hose V.A.G 1238 B3 (670 mm long) for bleeding.

- Connect bleeder hose to pressure hose of brake bleeding unit
collector bottle.

3012
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¢ _Fit ring spanner and hose V.A.G 1238 B3 onto bleed valve and
open bleed valve.

Note:
Ensure bleeder hose is correctly fitted during bleeding operation.

- After completing bleeding operation, depress clutch pedal se-
veral times,

- Bleed system again if necessary.

T - p—
70 VA.G 1238 BT 2 I
(=l
N Vv

30-13

Servicing clutch release
~ mechanism

- ko Gearbox
2 = Intermediate piece

3 - Shaft seal

4 For input shaft

4 Removing => Fig. 1

4 Installing = > Fig. 2

# Pressed in to a depth of 3.5
mm at the factory

4 Press in to a depth of 4.5 mm
for service replacement

4 - Guide sleeve

5 - Bolt - 15 Nm
4 Qty. 3

1 2 3 4 5 6 7 8 9

V30-0451
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)

1

2 3 4 5 6 7 8 9

V30-0451

6 — Clutch release lever

4 Must engage in the lugs in in-
termediate piece when instal-
led = > Fig. 3

¢ Before installing, coat clutch
slave cylinder push rod con-
tact surface with a thin layer
of copper grease, e.g. 381
351 TE

7 - Leaf spring
8 - Bolt - 25 Nm

9 - Release bearing

4 Do not wash out, wipe clean
only

# Renew noisy bearings

4 Fit bearing onto release lever
turned approx. 45° to installa-
tion position and engage by
turning into position

30-15

7510 - Cluteh slave eylinder

# Bleeding clutch system
=> Page 33-12

4 Removing and installing
= >Page 30-18

9" WHen'installing, push on until
the securing bolt can be fitted

4 To aid installation, the secu-
ring bolt with pointed end li-
sted in parts catalogue may be
used

11 - Bolt - 25 Nm
4 Renew

12 - Push rod
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\ Fig.1 Removing shaft seal for input shaft
— Lever seal out carefully with a screwdriver.
Note:
Do not damage contact surface of shaft seal on input shaft.

< Fig.2 Installing shaft seal for input shaft

— Pack space between sealing lip and dust lip of new seal for in-
put shaft with multi-purpose grease.

— Fit a thin protective hose tightly over input shaft splines.
— Drive on seal for input shaft.
— Pressing-in depth: 4.5 mm

— Remove protective hose.

30-17
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Removing and installing clutch slave cylinder

Removing

- Remove selector rod = >Page 34-8,

- Disconnect hose/pipe assembly going to clutch slave cylinder at
the connection point provided.

Note:

Plug hose connection with dust cap for bleeder valve.

{4 _ Unscrew retaining balt for clutch slave cylinder, pull slave cy-
linder towards the rear and guide out of gearbox housing from
the side.

Installing

Installation is carried out in the reverse order, when daing this no-

te the following:

- When inserting the clutch slave cylinder into the mounting hole
of the gearbox housing, keep it as far as possible in line with
the direction of operation of the push rod.

30-19

¢ Pre-tension.the clutch slave cylinder far enough for the secu-
ring bolt to be easily inserted.
¢ Always ré allation, the securing
bolt withpainted-end-listed in parts catalogue may be used.
- Bleed clutch system => page 30-12.

~ Adjust gear.sslector meshanism = >Page. 3417
Tightening torques

P
g,

Component o Ky Nm
Clutch slave cylinder to -gearbd%(? i 22 1)
Rear selector rod 16 gear stick 23

'} Self-locking bolt, always renew
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Servicing clutch

Notes:
¢ Before renewing the clutch plate and pressure plate

= > Fault-finding No. 9 — Defects on the clutch and clutch me-
chanism

¢ Replace clutch plates and pressure plates with damaged or loo-
se rivets.

¢ Clean input shaft splines and (in the case of used clutch plates)
the hub splines. Remave corrosion and apply anly a very thin
coating of grease G 000 100 to the splines. Then move clutch
plate to and fro on input shaft until hub moves freely on shaft.
Excess grease must be removed.

¢ Pressure plates have an anti-corrosion coating and are greased.
Only the contact surface may be cleaned, otherwise the service
life of the clutch will be considerably reduced.

¢ If the clutch has burnt out, thoraughly clean the bellhousing,

flywheel and parts of the engine facing the gearbox to reduce
the smell of burnt linings.

- Remove gearbox to Work on clutch
= page 3%_16.

A= Flywheel '
_§ Ensure centring pins are
tightly seated
4 Contact surface for clutch li-
mng must be free of grooves,

' ] Removmg and installing needle
be g in flywheel ;
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2 - Clutch plate

4 Installation position: longer si-
de of hub towards pressure
plate and gearbox

¢ Centring = > Fig. 1

4 Do not grease

4 => Notes

# Clutch plate diameter
=> from page 00-3

3 - Pressure plate

¢ Removing and installing = >
Fig. 1

4 Checking ends of diaphragm
spring = > Fig. 2

4 Checking spring connection
and riveted fastenings = >
Fig. 3

4 — Bolt - 25 Nm
4 Tighten in stages and diago-
nally

30-23

Fig.1 Removing and installing clutch.. _ .
- Loosen and tighten-bolts in stages and diagonally. =: 25 Nm.

- Reverse position:_:ofgﬁcpuntehﬁ:blﬂ tool 1;0-501 Whenéf'refmoving.
_ A -Centring mandrel 3176
Notes: i '

¢ Clutchlining and contact surface of press

full contact with flywheel before securing bolts are inserted.
¢ Tighten securing bolts uniformly and._in diagonal sequence to

Note:

When performing repairs always mateh up clutch pressure plate
and clutch plate by checking engin tode (see parts cataloguae).
S
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\ Fig.3 Checking spring cannection and riveted fastenings

- Check spring connection between pressure plate and cover for
cracks and make sure rivet fastenings are seated tightly.

- Renew clutches with damaged springs or loose riveted fa-
stenings -arrows-.
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A34-0093

Servicing selector mecha-
nism

Removing and installing gear
stick

Note:
Adjusting selector mechanism
=>Page 34-12.

1 - Bolt, 23 Nm
4 On joint
# Self-locking
4 Renaw
# Clean threads in selector fork
with tap

2 - Clamp

3 - Rear selector rod

4 - Sealing collar
# Engage in gear stick mounting
and selector fark

5 — Ball housing
left-and right sides must be
engaged .

4 Installation posttion: reverse
detent faces left

4 Secures ball housing to to ge-

34-2
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9 - Circlip
4 Renew
4 Installation position: rounded

10 side towards ball housing
¢ Remove before taking out ball
9 stop -ltem 18-

T

10 - Gear stick
4 Can only be inserted inball
housing in one position
# Lubricate area around bottom
drilling with G 052 142 A2
polycarbamide grease

11 - Gear stick knob

12 - Gear stick cover
4 Removing= >Fig. 1

13 - Balt
® For cover

14 - Rubber cap
15 - Circlip

4 Do not open out too far when
fitting

34-3

16 - Spacer bush

17 - Spring
10

18 - Ball stop
+ Insert spring and spacer bush

(4

right.
4 Install ball stop before fitting
© < eirelip -ltem 9-
4 Lubricate ball with G 052 142

] Insfallation position: rounded
part towards gear stick
#.Lubricate with G.052 142 A2

A34-0093
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10

21 - Spacer tube
4 Lubricate with G 052 142 A2
polycarbamide grease

22 — Gear stick mounting
4+ Apply AKD 512 000 05 sea-
lant between gear stick moun-
ting and floor panel

23 - Washer

24 - Bolt — 10 Nm
4 Secures gear stick mounting

25 - Balt
® Secures selector fork

26 - Selectar fork
# Lubricate with G 052 142 A2
polycarbamide grease

27 — Nut - 10 Nm
® Secures selector fork

< Fig.1 Removing gear stick cover

- Unscrew gear stick knob.

— Detach cap on centre console.

— Remove screw -arrow- for cover.
— Lift off the cover.




= Removing and installing selec-
E tor rod - assembly overview

1 - Washer

2 —Nut - 10 Nm
+ Self-locking
4 Renew

3 - Gear selector lever

4 — Cap nut — 23 Nm

5 - Cheese-head bolt - 35 Nm

6 — Support bracket

7 - Sealing collar

8 — Securing ring
4 For sealing collar

KU
13 12 1 10_%%

34-7

9 - Ball
# For selector joint
# Secure to gear selectar lever.
Tightening tarque:40 Nm

R 3]
” ﬂ
on

S nm;(GA

10 - Bolt - 23 Nm

&

11 - Clamp

12 - Rear selector rod

13 = i?ront selector rod

13 12 11 10—/%
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Removing and installing selector rod

® Gearbox installed

Removing
- Remove exhaust system parts behind catalytic converters

« = > Avant RS2; Repair group26;Removing and installing parts of
exhaust system

- Remove heat shields -1- and -2- -arrows.
— Unbolt cross member -3- below propshaft.
- Remove propshaft = > Page 38-BS.

- Remove left-hand catalytic converter:

= > Avant RSZ; Repair group 26; Removing and installing parts
of exhaust system=>

- Remove heat shield for left drive shaft -arrows-.
- Remove noise insulation above left drive shaft.

V10-1202

Al

34-9

- Remove left gearbox support.
- Unscrew nut for front selector rod at support bracket.
— Unscrew cap nut for gear selector lever.

< _ Unbok tunnel support -arrows-.
- Remove bolt -1- for rear selector rod -2- at base of gear stick.
Installing

-..Installation.is carried.out in the reverse order, when doing this no-

1o the following:
~/Adjusting selector mechanism = >Page 24-12.
Tightening torques :

. Component: o Nm

- | Tunnel support to body 23

Front selector rad to support bracket 10

S Gear selecter lever to gearbox 23

| Rear selectdrtod 1o gear stick 23

Gearbax support to subframe 40

""""""""" L1 Gearbox suppert té gearbox 40
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Renewing shaft seal for selector shaft

® Gearbox removed but not dismantled

— Carefully lever out shaft seal -C- with a small screwdriver.

- Slide assembly sleeve -A-, Part No. O1E 311 120, over selector
shaft -B-.

Notes:
¢ Lightly oil outside circumference of seal.

# Pack space between sealing lip and dust lip with multipurpose
grease.

+ Always use fitting sleeve to install shaft seal.

— Drive new shaft seal -arrow- into housing onto stop with press
piece VW 423,

3411 —

Adjusting and checking selector mechanism
® Gearbax in neutral.
Adjusting gear stick

- Remove exhaust system parts behind catalytic converters
= > Avant RS2; Repair group26;:Removing and installing parts of

34-12



- Adjust gear stick as follows:

< - Gear stick at an angle of5°to the right {angle/)
Note:
The illustration shows the gear stick from behind (loocking to-
wards the front of the vehicle).
ﬂ
4

— Gear stick at an angle of 7°to the rear {angle&)
Note:

The illustration shows the gear stick from the right.

— Hold gear stick in this position (second mechanic required).
- Tighten selector rod bolt below vehicle to 23 Nm.

Note:

The gear stick must remain in the same position while the bolt is
being tightened.

34-13

Checking gear stick setting

- Check operation of 1st and 2Znd gear stop.

- Engage 2nd gear and push gear stick to the left against the
stap.

Lo et e = Reduce:pressure on gear stick until it moves back to pressure
R . : “pgint.

: CTE A 11~ Spring-back measured at gear stick knob: 3 ... 5 mm

'~ Check that alf‘gears can be engaged.

—5_._Check operation of reverse gear lock.

«t-must be possible to move the gear stick, without pus-
“hing and without force, forwards from the reverse gear
lock to the 3rd/4th gear plane

.. @I the gear stick setting is incorrect it can be adjusted as fol-
S

~ With gear stick pressed downwards, move it to the left as far

~asthereverse“gear:stop in the gearbox, and hold it in this posi-
t H L hait
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— Hold gear stick in this paosition and tighten ball housing bolts.
— Install gear stick cover and knob.
- Alignexhaust system free of stress

= > Avant RS2; Repair group 26; Aligning exhaust system free
of stress ==

34-15

Removing and installing gearbox

Special tools, testers and auxiliary items required:
""" st - 4 Frigine support bracket 10-222 A
¢ Gearbox support 3282
7 # Adjustment plate 3282/12
~ #Gearboxjack V.A.G 1383 A
it Removing

Obtain anti-theft code for radio before disconnecting the battery.

i — Remove baltery cover.

i sulation below engine compartment and unbolt
oise.insulatien bracket.
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L

4

-4

- Unbolt exhaust system with catalytic converters from front ex-
haust pipe and remove

= > Avant RSZ; Repair group 26; Removing and installing parts
of axhaust system=>

— Unbolt heat shields -1- and -2- -arrows-.
- Unbolt cross member -3- below propshaft.
- Remove propshaft = > Page 3%-59,

— Unbolt tunnel support -arrows-.
- Unscrew bolt -1- for rear selector rod -2- at base of gear stick.
- Unbolt selector rod from gearbox = >Page 324-3 and remove,

34-17

- Remove noise insulation cavers above left and right drive
~shaftsi:

:= Remove left and right heat shields for drive shafts -arrows-.
- Remove fight drive shaft; unbaolt left drive shaft at gearbox,
“move clear to the rear and tie up

= Run':'n‘iﬁg gear, Four-wheel drive; Repair group 40; Removing
and-installing suspension strut and drive shaft= >

— Pull connector off speedometer sender above left drive shaft
flange and move wiring clear.

‘Unplug connectar -1- for reversing light switch and move wiring
& . . AR
- Unscrew bottom nuts on actuator for track rods -2-.

— Pull out bolts -arrows-.

" _ Press actuator with track rods upwards.

- Unscrew engine/gearbox securing bolts accessible from above.
— Press bracket for coolant pipe upwards.
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— Slacken bolts -arrows-.

Caehy [ Y\* o 4 _ Remove lock carrier support:
%%IQ‘AV’Y;// c‘tf U—\\ R \ i i

il i g o) ’
[ z . B G & . .
’i‘Q‘ S ¥ - Detach radiator air cowls.
S— B A N =T i . .
I - Using a small screwdriver, unclip bonnet lock cable from
retainers.

- Slacken bottom nuts on auxiliary radiator twa turns and place
auxiliary radiator on bumper without opening connections.

e ' T Note:
A ore:
(\ Cover the bumper to prevent damage.

{4 _ Unbolt stop for torque reaction support -arrows-.

34-19

r —::%'Unplug cbnnector for lambda probe and move wiring clear.
=:Unbolt three bolted mountings -1- on corrugated pipe.

k ?:f'—:5'Unscre_w:;f4 nuts -2- on flange between turbocharger and front
exhaust pipe.

Notes:
. 4 To loosen the bottom rear nut on the flange between the tur-

(1B mm AF) to the required shape -arrow in lower part of illu-
T stration-.
4 The other nuts on the flange (turbocharger/front exhaust pipe)
A7 mmeAR
—-Remove the front exhaust pipe from underneath.

|

1 _set up engine support bracket 10-222 A and take up weight of
engine by turning spindle.
Note:
Do not pface support bracket 10-222 A on headlights.
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A 3282/12 A— 4 _ Preparegearbox support 3282for removing manual gearbox 01E
(four-wheel drive} with adjustment plate 3282/12, and place
support on gearbox jack V.A.G 1383 A.

_ A - Attachments

Notes:

¢ The positions for the attachments are indicated by symbols (-A-
). Arrow -B- points in the direction of travel.

¢ Adjustment plate 3282/12 can only be fitted in one position.

# The elongated holes in adjustment plate 3282/12 allow for dif-
ferent versions of the gearbox housing and gearbox cover.

< ~Run gearboS:( ficlck V.A.G 1383 A with gearbox support 3282 in
___________ csunder the.gearbox and take up the weight of the gearbox.
" — Secure gearbox to gearbox support 3282.

'? Note:

y If gearbox support 3282 is not available, the gearbox can be re-
maved and instalfed using gearbox fack V.A.G 1383 A.

- Support gearbox with gearbox jack V.A.G 1383 A.

34-22
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{4 _ Remove heat shield on right-hand side of tunnel -arrows-.

4 _ Remove heat shields for left and right bonded rubber mountings

-arrows-.

vent.it dropping..

Note:

— Place starter motor on subframe and secure with wire to pre-

34-23

Tower-gearboX jack: &t the same time engine support 10-222 A
==must be readjusted to take up weight (second mechanic requi-
red, using a step ladder).

Eower gearbox slightly until the slave cylinder is just accessible.

When lowering gearbox ensure hydraulic pipe/hose to slave cylin-

der is not damaged.
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- Remove clutch slave cylinder = >Page 30-13. Do not discon-
nect pipe.

Note:

Do not depress clutch pedal after removing slave cylinder.

- Remove cable holder and cables for procon-ten from gearbox

= > General body repairs; Repair group 68; Repairing procon-ten

system, left-hand drive » 06.94 » 06.94"; =

- Press gearbox off dowel sleeves and carefully lower with V.A.G
1383 A.

- Lower gearbox completely.

Installing

Installation is carried out in the reverse order, when doing this no-

te the following:

— Before installation it is important to use a tap to clean out the
locking fluid left in the threads in the propshaft drive flanges on

the gearbox and rear final drive and in the thread of the clutch
slave cylinder mounting.

34-25

— Check whether dowel sleeves for aligning gearbox with engine
are in the gearbox flange. Insert if necessary => Page 34-27.

_subframe, and align exhaust sy'stem free of stress
=2 Avant RS2; Repair group 26; Aligning exhaust system free

Install‘blutch slave cylinder = >Page 30- ’§9
- Adjust selector mechanism=>Page 34-1Z.
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Tightening torques
Enginefgearbox mountings

Item No. Bolt Qty Nm
1 M12 x 67 1 65
2 M12 x 80 2 65
3 M12 x 80 1 656
4 M12 x 110 1 65
5 M12 x 110 1 65
5] M10 x 135 1 45
7 M10 x 50 1 45
8 M10 x 45 1 45
9 M8 x 40 2 25

'} Tightening torque for M10 x 45 bolt: 45 Nm
A and B are centring sleeves
Note:

When installing an exchange gearbox with the newer type of ge-
arbox housing, it may be necessary to fit an M10 bolt in place of
the M8 bolt near the sump. To do this, drill out the hole in the
sump to T1.5 mm dia. Use the MT0 bolt specified in the Parts
List: tightening torque 45 Nm.

34-27

Nm

25

40

Gearbox support to gearbox 40

cogeive shaft-to-flangeshaft .. e M10 80

“| Heat shigld for drive shaft = i ; 25

Torque reaction support to body 40

Clamp. on fromt-gelector rod to rear selector rod 23

.|Propshalt to ?‘g?rb@x and final drive 55
_ . M8

|Propshaft centre bearing to body 23

Propshaft heat shield to gearbox 25

Tunnel support to body 23
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Checking oil level in gearbox

Notes:

¢ When checking the oil level in the gearbox, the vehicle should
be standing on a perfectly hornizontal surface. An inspection pit
ar a 4-post lifting platform is ideal.

¢ The prescribed oil level is to be adhered to exactly; the gearbox
reacts very sensitively to over-filling.

4 _ 7o check gearbox oil level, unscrew oil filler plug -A- (behind
flange shaft).

- Check oil level with a suitable tool (such as a length of wire
bent to shape).

Audi 80 S$2:
- Specification: ail level 7 mm below bottom edge of oil fil-
ler hole.
Audi Avant RS2:

- Specification: oil level 16 mm below bottom edge of all
filler hole.

34-29

- Top up gear oil if necessary. Specification=>Page 00-3.
—__:;Fit‘ qil fillgr plug._
Tightening torque

Component Nm

Gil filler p 40
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Dismantling and assembling gearbox

Work sequence = >Page 34-486,

Notes:

# In gearboxes with code letters CGR from serial
No.77644onwardsand in gearboxes with code letters CRB the
1st speed gear= >Page 35-13 and 1st speed sliding ge-
ar=>Page 325-33 are wider. At the same time the bearing pla-
te was modified= >Page 34-100, the width of the cylinder
roller bearing inner race was reduced = >Page 325-13 and the
installation depth for the cylinder roller bearing was chan-
ged=>Page 234-10H.

¢ Mixed installation of components belonging to old and new
versions is not permissible.

<4 %, Removing and installing
= >Page 34-332

- Differential
i # Removing and installing
 =>Page 39-13
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Removing and installing bearing
housing, Torsen differential and
end cover

131211 10 9 8 7 6 5 4 3 2

1 - Bearing housing
# Dismantling and assembling
= >Page 34-7%

2 - Bolt - 25 Nm
4 Qty. 6

3 - Dished spring
4 Installation position: larger
diameter (concave side) faces
shims

4 — Washer
¢ Qty. 2 0or 3
4 Re-determining shims
= >Page 34-75

5 — Oil collector
4 Dismantling and assembling
=>Page 34-73
4+ Removing = >Page 34-48
¢ Installing = >Page 24-74

34.33

150 Nm
# Removing =>Page 34-50
¢ Installing = >Page 34-73

bearing for input shaft
74 Removing ‘= > Page’ 34-51
# Installing = >Page. 34-72

- 8 8pring

9 Elj'jorsen differential

4 Can be serviced only by ma-
nufacturer

# Servicing bearings for Torsen
differential = >Page 34-87

10 - Bolt - 25 Nm
4 Qty. 5

11 - End cover
¢ Servicing = >Page 34-82

\f34-2819
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12 - Gasket
4 Renew

13 - Dowel sleeve

131211 10 9 8 7 6 5 4 3 2 ¢ Qty. 2
14 - Gearbox
+ Removing and installing
=>Page 34-16

15 — Qil drain plug - 40 Nm

16 — Magnet
4 Qty. 2
4 Clean

17 - Support plate
# Installation position: lugs face
magnets

18 - Bolt - 25 Nm
¢ Quy. 2

\f34-2819

34-35

1 - 5th and 6th gear
+ Gearbox remains flanged to
gearbox housing
Removing and installing

2 ~ Bearing plate.(complete) .. .,
1 ¢ Medified bearing-platein:CGR
= gearhox fromiserial No- 77644
=and in CRB gearbox

R o -ghaft; drive pinion, hollow
S = =ahaftand internal selector me-
chanism = >Page 34-43

3 - Bolt - 25 Nm
4 Qty. 3
4 Inserted with sealing paste
AMV 188 200 03
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4 - Cover for selector shaft
4 Removing = >Page 34-49
¢ Installing = >Page 24-75

5 - Selector shaft complete
¢ Removing = >Page 34-48
¢ Installing = >Page 24-75
# Dismantling and assembling
=>Page 34-129

6 - Locking baolt
# For aluminium balt: 50 Nm
# For steel bolt: 70 Nm
4 Mark installation positions of
aluminium bolts and steel
bolts; do not interchange

7 - Gearbox housing
# Servicing = >Page 34-114

8 — Oil filler plug - 40 Nm

[va4-2831 |
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4 Remoying and installing
Lo =>Page 38-13 1.

10.~ Oil drain, plug - 40 Nm

¢ Qty. 2

12 - Bolt = 25 Nm

[ V342831 |

34-38




Removing and installing bth
and 6th gear

1 - 1st inner race for taper roller be-
aring for input shaft
4 Pulling off =>Page 34-51
¢ Installing = >Page 34-71

2 — Needle bearing for 5th gear

3 - Inner race for 5th speed sliding
gear
¢ Pulling off =>Page 24-54
4 Driving on =>Page 34-71

4 - 5th speed sliding gear
4 Pulling off =>Page 34-51
4 Installing = >Page 34-71

5 - Roll pin
# Pressing out = >Page 34-52
# Pressing in = >Page 34-67

16 15 14 1918 17 11 10 3 1

34-39

6 - Follower

# Only renew complete with
—— --gelector rod.for 5th and 6th
gear -item 8=

~# 0 # Fitting = >Page 24-67

- Selector fork for 5thiand 6th ge-
AW e
# Can be renewed individually

8 — Selector rod for Bth and 6th gear
¢ Only renew complete with

Z 2 followser -item 6-

& Rerhoving = >Page 34-52
4 Installing = >Page 34-62

synck

éyhichr(;hﬁb.;‘or 5th..an.d éth ge-

!
‘%&%ema;ving =>Page 34-53
‘$:nstalling = >Page 34-66

16 15 14 1918 17 11 10 3 1
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16 15 14

19 18

17 11

16 15 14

19 18

17 1

10

3 1

10 - Circlip
4 Re-determining = >Page 34-
70

11 - 5th speed gear
4 Pulling off = >Page 34-52
4 Pressing on = >Page 34-69

12 - 6th speed sliding gear
4 Pull off together with synchro-
hub and inner race for 5th ge-
ar
=>Page 34-54

13 - Needle bearing for 6th gear

14 - Thrust washer for needle bearing
for 6th gear
4 Installation position: grooves
face circlip, smooth face con-
tact surface towards needle
bearing

15 - Circlip

16 - Inner race for cylinder roller bea-
ring
¢ Take off by hand = > Page
34-55
% Width is changed in CGR ge-
and-in CRB gearbox. Allocati-
on=>Fig. 8, Page 35-13

17 s

# Re-determining thickness
| =>page 3468
18 - Spacer sleeve

. ¥Length 39.6 mm

5 Eeatgen

& To press off, remove bearing
plate .= >Page ..34-55

< -4-Pressingoff-=>Page +34-58

" PrEdsing off £ 5'Page 34-59

34-42
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Removing and installing input
shaft, drive pinion, hollow
shaft and internal selector me-
chanism from bearing plate

1 - Bearing plate
+ Modified bearing plate in CGR
gearbox from serial No. 77644
and in CRB gearbox
# Servicing = >Page 34-100

2 - Selector rod for 5th and 6th gear
4 Only renew complete with
follower for 5th and 6th gear
= >Page 34-40

3 - Follower for reverse gear
# Pulling out ball sleeve = > Fig.
4!
Page 34-106
4 Driving in ball sleeve = >Fig.
5!
Page 34-107

34-43

4 - Selector fork for 3rd and 4th ge-
ar
4 Can be replaced individually
4 Installation position: rib to-
wards follower

5 - Selector rod for 3rd and 4th gear

follower:_fo_r 3rd and 4th gear

6 = Input shaft = :
- 4 Wider 1st speed gear Titted in
CGR gearbox from serial No.
UL 77644 and in CRB gear-
box=>Fig. 8, Page 35-13
# Dismantling and assembling
= ><Page a35-1

7= Follower for 1st and 2nd gear
# Can be replaced individually
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8 - Cirdlip
4 Oty. 2

9 - Selector rod for 1st and 2nd ge-
ar
4 Only renew together with se-
lector fork for 1st and 2nd ge-
ar (secured together by means
of a pin)

10 — Hollow shaft
4 Dismantling and assembling
=>Page 35-14

11 - Drive pinion
4 Dismantling and assembling
=>Page 35-14

12 - Locking bolts
¢ Oty. 4
4 For aluminium bolt: 50 Nm
4 For steel bolt: 70 Nm
¢ Mark installation positions of
aluminium holts and steel
bolts; do not interchange
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Removing and installing bearing housing, Tor-
sen differential, end cover, internal selector
mechanism, input shaft, drive pinion and hol-
low shaft — assembly sequence

Removing

< = Secure gearbox in assembly stand VW 540.
=:Place adrip tray-.underneath;drain-gearbox oil (2 oil drain
plugs). CEE ST L
- Remove release bearing, clitch release lever and guide sleeve
=>Page 30-14. ' '

L Unbaoltbéariigousing “arrow-"and pull off.

34-46




{4 When pulling off, the bearing housing is pressed slightly off the
end cover by the spring -A-.

- When removing the bearing housing, note position of spring
plate -C-:

— Quter diameter (concave side) towards shims
- Remove shims -B-, note thickness re-determine if necessary

=>Page 34-75.
4 _ Pull Torsen differential out of end cover.
34-47
4 _ pull oil collector out of end cover -arrow- until it moves freely.

4 - = Swing'pil:collector -arrow- down and guide out through hale in
:.:' :::end-CQ_Véf. IR

- Remove oil ¢ollector.
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4 _ Remove locking bolts -A- Tor selector shaft from gearbox hou-
sing.
— Mark installation positions of aluminium bolts and steel bolts;
do not interchange.
— Remove 3 bolts -B- for cover for selector shaft, take off cover.
— Pull out selector shaft.

4 _Lock input shaft by engaging 2 gears (e.g. reverse and 2nd ge-
ar) do this by moving 2 selector plates -arrows-.

34-49

4 _ Loosen and unscrew multi-peint socket head bolt -arrow B- in
input shaft through hole -arrow A- in end cover.

- Remove 2 securing bolts -arrow C- for end cover for gearbox at
supporting plate far needle bearings -arrow D-.

- Take out supporting plate.
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4 _ Pull 2nd inner race for ball bearing Tor input shaft from input
shaft.

A -Washer
Note:

The internal extractor 3275 grips the circumferential groove of
the inner race -arrow- during the pulling operation.

- Take off end cover together with end cover/bearing plate gas-
ket.

- Pull dowel sleeves out of bearing plate.

4 _ pull off 5th speed sliding gear with spring together with 1st in-
A ner race -A- for ball bearing for input shaft.

~ B -Two arm puller, e.g. Kukko 20/10
- Take off 5th gear synchro-ring.
- Take off circlip for 5th speed gear.

4 _ pyll off 5th speed gear, to do this, block hollow shaft by enga-
ging 2 gears = >Page 34-48,
Nofte:
Use anly hexagon bolt of tensioning sleeve 3116, length 50 mim.

_ C-Two arm puller, e.g. Kukko 20/10 with 200 mm long puller
arms

_—=.Remove shim -B- for bth speed gear, note thickness and re-

Neote:

Do not drive out roll pin, otherwise sefector rod bearing will be
- damaged.

.~ Pull selector rod on follower together with selector fork for 5th
and 6th gear and locking collar as far as possible away from

ng plate (until stop is felt).

34-52
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{4 _ Mark installation position -arrow 3- of locking collar for 5th and
6th gear -arrow 1- and synchro-hub -A- (paired).

4 _ Pull follower together with selector fork and locking collar off
selector rod.
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4 _ pyll off 6th speed sliding gear, synchro-ring for 6th gear, syn-
chro-hub for 5th and 6th speed gears and inner race for 5th
speed sliding gear.

_ A -Two arm puller, e.g. Kukko 20/10 with 200 mm long hooks

-~ Mark fitting 1ocations of aluminium and steel bolts. (Bolts must
not be interchanged when installing.)

— Drive out dowel sleeves on bearing plate and remave bearing

siiplate from gearbox housing.

%"~ "Secure drive pinion relative to hollow shaft (e.g. with hose clip)

to prevent it falling out.
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- Separate bearing plate with input shaft, with drive pinion and
hollow shaft and with inner selector mechamsm from gearbox
housing.

- Remove circlip from selector rod for 1st and 2nd gear and take
off follower -A-.

- Pull out selector rod -B- for 5th and 6th gear.
- Remove follower -C- for reverse gear.

— Pull thrust washer -arrow A- for needle bearing for 6th gear off
shaft.

- Use right-angled circlip pliers to remove circlip -arrow B- for in-
ner race for cylinder roller bearing.

- Take out inner race -arrow C- for cylinder roller bearing (not a
press fit).

34-55

— Take input shaft -A- with selector rod and selector fork for 3rd
and 4th gear out at an angle from bearing plate.

y lever for reverse gear.
finstalling reverse gear = >Page 34-102.
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Notes:
6th speed gear can be easily levered off,

¢ Drive pinion and hollow shaft can be removed complete if the

¢ If it is necessary to press off the 6th speed gear, the drive pini-

an must be pulled out of the hollow shaft.

- Remove drive pinion circlip.
— Pull drive pinion out of hollow shaft -D-, when doing this catch

the taper rollers -A- (Qty. 23).

Note:

- Take off corrugated spring -B- and needle ring -C-.

Carefully protect bearings from dirt, clean if necessary.

34-57

— Check bearing to ensure it is complete:
1 - Hange ring (tapered contact surface to tapered rollers)
2 - Tapered rollers {Qty. 23) with larger diameter facing to-

" wards drive pinion head

. 3 - Suppert ring (tapered contact surface to tapered rollers)

.4 - Corrugated spring

- Press off 6th speed gear.
Because of the type of fit, it may be possible to press gear off

Note:
easily.
- Take hollow shaft or drive pinion and hollow shaft with selector

rod and selector fork for 1st and 2nd gear out of the bearing

plate.
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Installing

VW 412 — Fit hollow shaft with selector fork and selector rod for 1st and
Znd gear (without follower) into bearing plate.

- Heat 6th gear to approx. 120 °C and fit on,
— Installation position: shoulder towards taper roller bearing
- Press onto stop; ensure there is no play.

- Grease drive pinion/hollow shaft taper raller bearing with multi-
purpose grease before inserting.

- Allocation = >Page 34-58

VW 415a

< A -Flange ring, tapered rollers (Qty. 23], and support ring
_ B - Corrugated spring
~ C - Needle ring
_ D -Hollow shaft
- Qil needle bearing well.

— Insert drive pinian into hollow shaft and secure with hose clip
to prevent it slipping out.
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_" o Fit relay Iever -A- for reverse gear anto bolt for relay lever.
Watch posmon of pin when doing this {limits relay lever travel

_§1t0 synchro-ring).

—nsert sliding gear -B- and engage relay lever with groove on sli-
ding gear.

- Insert synchro-ring -C-.

- Installation position: position flat on circumference of syn-

o chro-ring towards input shaft (not as yet fitted) -arrow 1-
~'Insert spring.

Installatlon position: hook single angled end into recess on

nng -arrow 2-. Turn double angled end anti-

clockwise and hook into opening in bearing plate -arrow
3.
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4 _ Insert shaft -C-.
— Fit retaining plate -A-.
- Installation pesition: chamfers of holes for locking pins of
the synchro-ring face bearing plate
- Insert spring clasp -B- inte locking pins of the synchro-ring.
- Renew self-locking nut -D- and tighten to 25 Nm.

{4 _ Slide input shaft -A- with selector rod and selector fork for 3rd
and 4th gear at an angle into the bearing plate.
- Selector fork installation position: rib towards follower

= >Page 34-44

< ~SI|de inner fa(;e -arrow C- for cylinder roller bearing onto main
w+shaft at flange for end cover (clearance fit).

"~ Fit circlip -arrow B- using right-angled circlip pliers.

fg“’” —-Engage recess in follower for reverse gear with the free end of

o '? 2 irelay lever -arrow A-.

- Slide selector rod for 5th and 6th through follower for reverse
gear in direction of -arrow B-.

34-62
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4 _ slide follower -A- far 1st and 2nd gear onto selector rod and

secure with circlips.
- 0Oil all bearings of input shaft and drive pinion/hollow shaft in

gearbox housing and bearing flange as well as the salector rods
with gear oil.
I 4 i i
ff;// 7w - Lever used seal for input shaft carefully out of gearbox housing
;“_'S,:;;?/t/{'{_//f*‘ - with VW 681.
sy g

- Coat sealing surfaces between bearing plate and gearbox hou-
sing with sealing paste AMY 188 200 03,

- Insert complete bearing plate into gearbox housing.
Note:

When inserting the complete bearing plate, ensure that the selec-
tor rods align with their mounting points.

7}
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i - 34.63

~ B - 3rd and 4th gear
T s e
‘gear’ "

for aluminium locking bolts — 50 Nm
for steel locking bolts — 70 Nm
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30-211A

4

|

1/34-2835

- Fit thrust washer -arrow A- for needle bearing for 6th speed
gear.
- Installation position: shoulder towards circlip -arrow B-,
smoaoth contact surface to shaft end
- Qil needle bearing for 6th speed sliding gear with gear cil and
fit.
- Slide on 6th speed sliding gear with spring and synchro-ring.

- Synchro-ring installation position: the lugs of the synchro-
ring engage into the recesses below in the sliding gear

- Support input shaft with support bridge 30-211 A,

34-65

Installation position of synchro-hub for 5th and 6th gear:
] Side with projecting face -arrow 1- faces shaft end

¢ Th 'Eoiél drilling oj‘_éthe input shaft -arrow 2- and the oil groove of
the synchro-hub-arrow 3- are in line

- Heat synchro-hub for 5th and 6th gear to approx. 100 °C, fit
and drive on; ensure there is no play.

- Check 6th speed sliding gear for axial play.
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4 _Line up markings -arrow 3- on paired synchro-hub -A- and lok-
king collar for 5th and 6th gear -arrow 1-.

- Fit locking collar -arrow 1- with selector fork -arrow 2- onto
synchro-hub -A- as well as follower for 5th and 6th gear -B- on-
to selector rod -C- at the same time.

Notes:
® Selector fork rib -arrow 2- must face towards shaft end.

¢ When sliding follower onto selector rod for bth and 6th gear
remember holes for roll pin.

4 _ Pressin roll pin -A- flush.
Note:

Do not drive in rolf pin, otherwise selector rod mounting will be
damaged.
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= — Re-determining .ghim for bth speed gear:

ez Pt spacer sleeve =A- (length 39.6 mm) ontc hcllow shaft.

1ip, push in direction of arrow onto stop.

- I\/Ieasure dlstance between sleeve and fitted circlip with
gepth.gaug e i

< Determine shim' from table Part numbers

= > Parts catalogue

S

The fellcwm I-3hims are available:
- Measured-range (mm) Shim thickness (mm]}
31.01 ... 31.11 1.05
31.11 ... 31.21 1.15
31.21 ... 31.31 1.25
31.31 ... 31.41 1.36
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4 _ Fit shim selected -arrow- onto hollow shaft.

{ _ Heat 5th speed gear to approx. 120 °C, fit and drive onto stop
free of play.

- Installation position: shoulder towards spacer sleeve

34-69

= Determine the.thickest circlip that can still just be fitted.

- Determinie circ

= > Parts catalogue
__The.following circlips are available:

“Circlip thickness {mimj
,,,,,, 2.32 2.40 2.48
2.34 2.42 2.50
2.36 2.44
V34-2i
LG Gy e e s 2.46

- Fit circhip.
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4 _ Drive on inner race for 5th speed sliding gear free of axial play.
- Oil needle bearing with gear oil and fit.
- Place synchro-ring for Bth gear in locking collar.
- Slide on 5th speed sliding gear with spring.

7 4 _ Heat 1st inner race for ball bearing Tor input shaft to approx.
nJ ..... 7 100 °C, fit onto input shaft and drive onto stop; ensure there
- / y S = 15 no play.

£ - Check 5th speed sliding gear for axial clearance.
4 ) > _ =UN ; — Permissible axial clearance: 0.15 ... 0.35 mm
I ;[ff ? ' - Insert dowel sleeves into bearing plate.
f ’J@/ > ( = ( - — Fit new gasket for end cover.
e e -
- \'\\\,\%j ey
AU

« _ Fit end cover and insert'sec

- Fit'support platesand-tighten:hand ‘tight.
.7 Installation position: Lugs towards magnets

Tighten bolts for

nd'caver u__sin“g -giaggonat equence.

4 _ 0il 2nd inner race and \W;LMh ball contact surface facing towards
input shaft ball bearing, drive onto input shaft through hole in
end cover.

- Remove support bridge 30-211 A.

34-2844
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V34-2864

4 _ Lock input shaft by engaging 2 gears (e.g. reverse and 2nd ge-
ar}], do this by moving two selector plates -arrows-.

- Tighten multi-point socket head bolt to 150 Nm.

<« _ Unclip cover -3- for oil collector from oil collector -1- at longer
end with a screwdriver and remove magnet -2-.
4 -0-ring

_ b - Positioning segment
— Clean olil collector.
- Assemble oil collector.

34-73

« _ GL;lid_e oil collector frofn.%i'nt:érior ofend cover w.itH support arm
leading through the hole:of the end cover -arrow-, until the O-

— Insert oil tubevf il ctj)llectofﬁm input shaft.

— Turn oil collector until the pasitioning segment is located in the
machined recess of the end cover -arrow-.

— Press in ail collector onto stop.

- Slide assembly sleeve, Part No. O1E 311 120, onto selector
shaft.

- Check neutral position of Tollowers.
- Selector gates must align
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- Install complete selector shaft.

A IEI W <« _ Screw locking bolts -A- for selectar shaft into gearbox housing.
J_\ e _=r — Aluminium and steel bolts must not be interchanged when in-
AN = stalling.
- Tightening torgues:
for aluminium locking bolts — 50 Nm
for steel locking bolts — 70 Nm
- Lightly oil new O-ring for cover for selector shaft and fit.

— Fit cover for selector shaft.

- Coat bolts -B- (Qty. 3) with sealing paste AMV 188 200 03 bhe-
fore installing and tighten.

- Slide Torsen differential onto splines of hollow shaft.

- Press Torsen differential in direction of arrow, and measure di-
stance between top edge of the bolted end cover and front ed-
ge of outer race of ball bearing for Torsen differential.

— Determine required shim(s) from following table. Part numbers
= > Parts catalogue
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I\Ilea:sjj[ed rangé‘flfnn_q;” 0. y.’l . Shim thic_knjéss {mm}

1.65
45
.20

7.05... 7.30 =

1
1
1.65
1.45

0.95

b 165
1.45

0" 8.05 "T85
1.45

0.45

8.05..825 | 1.65

.65
45

8.50 ... 8.75
.20

1
1
1.65
1
1

8.75 ... 8.00 65

0.95

9.00 ... 9.25 1.65

0.70

9.25 ... 8.50 1.65

1

1

1

1

1

1

2
8.25 ... 8.50+ RO O

g

1

1

1

1

1

1

1
1 0.45
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4 _nsert spring plate -C- into bearing housing.

- Installation position: larger diameter (concave side] to-
wards the shims.

- Fit shims -B- as determined in table.

- Fit spring -A- to end of flange shaft.

- Lightly oil new O-ring for bearing housing and fit.

- Qil small needle bearing in drive pinion.

Insert complete bearing housing and pull home evenly.
Tighten bearing housing using diagonal sequence.

Fill space between sealing lip and dust lip of new seal for input
shaft with multi-purpose grease.

Pull a thin protective hose tightly onto splines of input shaft.
— Drive on seal for input shaft.

- Installation depth: 4.5 mm
- Remove protective hose.

34-77

- Install release bearing, clutch release lever and guide sleeve
=>from.Page G014 D0 e i et

- Check that gearbox can be sh ted through all gears
- Fit connecting rod.
— Install cable grab for procon ten

= > General body-repairs; Repalr group: 68, Hepalrlng procon-ten
system, left-hamd drive ¥ 06:94 » 06:94"; ="

- Check oil level in gearbox => Page 34-29.
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Dismantling and assem-
bling bearing housing

1 - Flange shaft
# Pressing out = >Fig. 1
¢ Pressing in = >Fig. 2

2 - Balance weight
4 Pressing off =>Fig. 3
¢ Pressing on = >Fig. 4

3 - Seal
4 Pulling out = >Fig. 5
# Preparing for installation
=>Fig. 6
4 Driving in = >Fig. 7

4 - Bearing housing

\/34-2868
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5 - O-ring
* Always renew
[ # Lightly oil before installing
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\ Fig.1 Pressing out flange shaft
— Before pressing out flange shaft remove circlip.
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< Fig.2 Pressing in flange shaft

- Before pressing in flange shaft, press on balance weight = >
Fig. 4.

- Fit circlip.
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| V391858 I

\ Fig.4 Pressing on balance weight
Note:
Note position of holes.

4 Fig.5 Pulling out seal

34-83
< Fig.6 Preparing seal for installation
_ A -Shim Part No. 016 311 391 B (1.7 mm thick)
_ B - Seal
— Fill space between sealing and dust lips with multipurpose
grease.

- Fit shim and seal onto tool one after the other.
.- —.Installation.position: apen side of seal towards bearing
i hﬂusmg ERAR : : CoppbbRR L

- Remove shim.

34-84




\ Fig.8 Pressing out ball bearing for flange shaft
VW407

VWaieb
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< Fig.9 Pressing in ball bearing for flange shaft

—
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Servicing bearings for Tor-
sen differential

1 - Ball bearing for Torsen differenti-
al
# Pressing off => Fig. 1
# Pressing on => Fig. 2

2 — Torsen differential
4 Can only be serviced by ma-
nufacturer

3 - Inner race for needle hearing for
Torsen differential
4 Pulling off => Fig. 3
4 Pressing on => Fig. 4

4 - Needle bearing for drive pini-
on/Torsen differential
# Pulling out = > Fig. 5
# Pressing in = > Fig. 6

V35-1411

34-87

Note:

The shims for the Torsen differential
must be re-determined after replacing
the following parts = >Page 34-75;
¢ End cover

4 Inner race for needle bearing

¢ Torsen differential

# Ball bearing for Torsen differential

V35-1411
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\ Fig.1 Pressing off ball bearing for Torsen differential
A -Separating device 22 ... 115 mm, e.g. Kukko 17/2

V35- 1367 I

4 Fig.2 Pressing on ball bearing for Torsen differential
¢ Press piece 3118 with shoulder towards press tool VW 412

§ )

™

34-89

< Fig.3 Pulling off inner race for needle bearing for Torsen differen-
tial
A -Inner race
_ B - Separating device 22 ... 115 mm, e.g. Kukko 17/2

I Vas- 1370 I
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\ Fig.5 Pulling out needle bearing for drive pinion/Torsen differential
A -Internal puller 30 ... 37 mm, e.g. Kukko 21/b
_ B - Counter support, e.9. Kukko 22/1

\ Fig.6 Pressing in needle bearing for drive pinion/Torsen differential

Servicing end cover

1 - End cover
# If renewed:
- Re-determine thickness of cir-
clip -item 5-.
- Re-determining shims for Tor-
sen differential = > Page 34-
75.

2 - Oil drain plug - 40 Nm

3 - Cylinder roller bearing for input
shaft
# Pulling out = > Fig. 1
# Pressing in flush => Fig. 2

4 - Ball bearing for input shaft
# Removing = >Fig. 3
4 Installing = >Fig. 4
4 |f renewed, re-determine
thickness af circlip -item b-

34-92
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5 - Circlip
# Re-determine thickness
=> Page 34-98
4 Installing = »>Fig. 4

6 — Baffle plate

4 Renew

+ Removing = >Fig. 3

4 Installing and peening in posi-
tion when replacing ball bea-
ring for input shaft => Fig. 5

4 Installing and peening in posi-
tion when replacing end cover
=> Fig. 6

7 — Needle bearing for Torsen
differential
4 Pulling out = >Fig.
# Driving in = > Fig. 8

34-93

< Fig.1 Pulling cylinder roller bearing for input shaft out of end co-
ver

A -Internal puller 37 ... 46 mm, e.g. Kukko 21/6
_ B - Spindle from counter support Kukko 22/2

< Fig.2 Pressing cylinder roller bearing for input shaft flush into end
cover ...

- '3 TubeVW 415a with shoulder towards press tool VW 412
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- \ N\ \ Fig.3 Remaving ball bearing for input shaft from end cover
\\ - Paosition screwdriver as illustrated, drive into baffle plate -arrow-
....... o N and lever out.
7‘/\\_ - Remove circlip.
\ \{) - Take out bearing, remove peening indentations if necessary.
N
<
gy
NS A
-‘". _ _— b ( /'// /t
. . e W
[ )
B T 4 Fig.4 Installing ball bearing for input shaft in end cover
o = Z/\ Installation position of circlip:
AR I T - N .
PN o # Ends of circlip -arrows-, point towards needle bearing
. Note:
i The thickness of the circlip must be re-determined if the bearing
! - or the end cover are replaced.
\ i
\ I\
‘ .
\\.
[N
/o
O/
N
o~ —_— 3495

— Determining circlip for ball bearing for input shaft:
- Press ball bearing outer race onto stop.
_____________ - Determine the thickest circlip that can still just be fitted.
: ' _— ~ Axial play: max. 0.08 mm
= Détérmine circlip from table. Part numbers
_ ="> Parts catalogue
.« The following circlips are available:

Circlip thickness {mm)
2.55 2.65
e 2.60 2.70
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\ Fig.b Peening baffle plate in position when renewing ball bearing
for input shatt

— Use a blunt punch with a ball shaped end (ball diameter 5 mm)
to peen in position.

— Insert baffle plate.
- First peen at points marked with -arrows 1-.

- Then peen at points marked with -arrows 2- at distance -a-
from first position.

- Dimensiona = 5 mm

- Observe position and diameterof peening positions:
- Dimension b = 2 mm
— Dimension ¢ = 3 mm

34-97

‘ Fig.6 Peening baffle plate in position when renewing end cover
w="Use a blunt punch with a ball shaped end (ball diameter 5 mm)

— Insert baffle plate.

7= Peen in fgi}'st peening point -arrow- at distance -d- from the cen-
.. tre ling.af the two shafts.

- Observe position and diameter of peening positions.
- Dimension b = 2 mm
“ — Dimension c = 3 mm
gen in second and third peening points in same manner at di-
stance -a-.
'+ ez Dimension a = 70 mm
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\ Fig.7 Pulling needle bearing for Torsen differential out from end
cover

A -Internal puller 46 ... 58 mm, e.g. Kukko 21/7
B - Spindle from counter support Kukko 22/2

4 Fig.8 Driving needle bearing for Torsen differential flush into end
cover

- Fit press plate VW 412 onto bearing with shoulder facing up.

L)

34-99

Servicing bearing plate

Notes:

4 In gearboxes with code letters CGR
from serial No.77644onwardsand in
gearboxes with code letters CRB
the 1st speed gear and 1st speed
shding gear are wider. At the same
time the bearing plate -ltem 1-
was modified and the width of the
cylinder roller bearing inner race
was reduced.

4 Mixed installation of components
belonging to old and new versions
i5 not permissible.

1 - Bearing plate

¢ If replacing, re-determine shim
|IS4|!

# Provided with machined sur-
face for identification in CGR
gearbox from serial No. 77644
and in CRB gearbox = >Fig. 1

1413 12 11

\f34-2852
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2 - Quter race for taper roller bea-
ring for drive pinion
# Driving out = > Page 35-32

4 Pressing in = > Page 35-32
¢ If replacing, re-determine shim
|IS4"
3 - Shim "S4"
4 Adjustment overview => Pa-
ge 38-34
4 Re-determining = > Page 34-
109
4 — Cylinder roller bearing for input

shaft

4 Pressing out => Fig. 6

4 Pressing in => Fig. 7

# Insertion depth is altered in
CGR gearbox from serial No.
77644 and in CRB gearhox

# Measuring insertion depth
=>Fig. 8

\f34-2882

' 34-101

b i T 5 - Ball sleeve

e # For selector rods

# Removing and installing = >
Fig. 2

4 Renew

6 — Bolt - 35 Nm
¢ For relay lever

7 - Dowel pin (7 x 28)
# Press in flush

8 - Sliding gear for reverse gear

9 - Synchro-ring for reverse gear
+ With locking pins
# Checking for wear = > Fig. 3
¢ Installation position: position
flat on synchro-ring circumfe-
rence to face input shaft = >
Page 34-860

1413 12 11

\f34-2852
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0 I[ad-2882 -

1413 12 11

\f34-2852

10 - Spring
4 Installation position: hosk sin-
gle angled end into recess on
synchro-ring. Turn double
angled end anti-clockwise and
insert into opening on bearing
plate.

11 — Shaft for reverse sliding gear

12 — Retaining plate
¢ Installation position: the
chamfers of the holes for the
locking pins of the synchro-
ring towards bearing plate
=> Page 34-81

34-103

13 - Spring clasp

14 - Bolt - 25 Nm
4 Self-locking
4 Renew

=186 - Relay lever for reverse gear

16 — Follower for reverse gear
# Pulling out ball sleeve = >
Fig. 4
4 Driving in ball sleeve = > Fig.
b

17 - Selector rod for 5th and 6th ge-
ar
* Renew only complete with
follower = > Page 34-40
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V34 8722

\ Fig.1 Bearing plate with machined surface for identification
_ A -Machined surface for identification

¢ In gearboxes with code letters CGR from serial No. 77644 on-
wards and in gearboxes with code letters CRB the 1st speed
gear and 1st speed sliding gear are wider. At the same time the
bearing plate was provided with a machined surface for identi-
fication and the width of the cylinder roller bearing inner race
was reduced.

¢ Mixed installation of components belonging to old and new
versions is not permissible.

4 Fig.2 Driving selector rod ball sleeves in and out
¢ Insertion depth a = 2.6 mm

34-105

4 Fig.4 Pulling ball sleeve out of follower for reverse gear
_ A -Counter support, e.g. Kukko 22/1
B - Internal puller 18.5 ... 23.5 mm, e.g. Kukko 21/3
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\ Fig.b Driving ball sleeve flush into follower for reverse gear

< Fig.6 Pressing cylinder roller bearing for input shaft out of bearing
plate

4 Fig.8 Measuring insertion depth of cylinder roller hearing for input
shaft

Insertion depth -a- depends on serial number of gearbox:

4+ CGR gearbox up to serial number 77643:
_a=9mm

+ CGR gearbox fram serial number 77644 onwards and CRB ge-
arbox:
_a=7mm

g
T

e
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Re-determining shim "S4"

This adjustment is necessary when
renewing following companents:

¢ Bearing plate => Page 34-111

¢ Hollow shaft =>> Page 34-112
This adjustment re-creates the preload
of the taper rollers for the drive pinion
and hollow shaft.

1 - Shim "§4"

2 - Bearing plate

3 - Gearbox housing

4 - Hollow shaft

S4

34-109

6 = Drive pinion
a - Bearing plate housing depth
— b - Dimension, from drive pinion
head to contact shoulder of taper
roller bearing on hollow shaft
® Taper raller bearing (drive pi-
nion/hollow shaft] preloaded
: to 10 Nm
- 84 - Thickness of shim "§4"
Note:
When replacing the drive pinion (final
drive set), observe adjustment over-
view
=>Page 35-34.

RL
Lss
~ b

- -
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VW385/32

V34-2874

4

Determining shim when replacing bearing plate

- Use a depth gauge which is accurate to within at least 5/100
mm.

- Measure difference of depth "a" on old and new bearing plates
Example:

Depth "a" old bearing plate 124.40 mm
Depth "a" new bearing plate 124.65 mm
= Difference 0.25 mm

- If the new bearing plate is deeper, install a thicker "S4" shim.
- If the old bearing plate is deeper, install a thinner "S4" shim.
Example:

Previous "S4" shim 0.95 mm
+ Difference 0.25 mm
= New "S4" shim 1.20 mm

Available shims = >Table Page 34-113.

ng ho"dW shaft

- Use a caliper gauge which is accurate to within at least 5/100
mm.
- Tighten ténsioning sleeve

C AsVice clampso 0 o

4

- Fit end measuring plate VW 385/32 onto drive pinion head and
measure dimension "d”.
- Upper measuring point is the contact shoulder for inner

race of small taper roller bearing
~ Example: 248.50 mm

— Install new hollow shaft and measure dimension "d™ again.
_ Example: 248.70 mm
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— Determine difference:

Dimension "d", old hollow shaft 248.50 mm
Cimension "d", new hollow shaft 248.70 mm
= Difference 0.20 mm

- Install a correspondingly thinner shim "S4" if dimension "d" of
new hollow shaft is greater.

- Install a correspondingly thicker shim "S4" if dimension "d" of

new hollow shaft is less.

— Determine shimis) from table: part numbers

= > Parts cataloguse
Available shims for "S4"

Shim thickness {(mm) ')
0.45 0.65b 0.85
0.50 0.70 0.90
0.55 0.75
0.60 0.80

'} Using the shim tolerance variations it is possible to find the
exact shim thickness required, insert two shims if necessary.

11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 5 4 3 2 1

34-113

Notes:
¢ Refer to general repair instructions

>Page 00-14.
Xdjustments are required when re-

plading components marked ')

= > adjustment overview Page 39-

1 - Seal

## For flange shaft

“# Pulling out = > Fig. 1

4 Driving in = > Fig. 2

¢ Fill space between sealing lips
with multi-purpose grease

#+ Renewing with gearbox in-
stalled
=> Page 38-1

2 - Final drive cover ')

3 - O-ring
# For final drive cover
4 Renew
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11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 56 4 3 2 1

11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 5 4 3 2 1

4 - Shim "$1"
4 Note thickness
¢ Adjustment overview = > Pa-
ge 38-34

5 — Quter race for large taper roller
bearing ')
¢ For differential
4 Driving out and driving in
=> Page 39-2%9

6 — Outer race for small taper roller
bearing '}
4 For differential
4 Driving out and driving in
=> Page 38.28

7 - Shim "§2"
4 Note thickness
4 Adjustment overview = > Pa-
ge 39-34

34-115

8 Seal @
* For mput shaft .
. # Levering out =>'Fig. 3
f Driving in = > Fig. 5
4 Always renew when removing
input shaft
0 Renewmg When gearbox is

10~ Ball sleeve
. X For selector shaft

. fsﬁulllng out = > Fig. 6
#°Driving in = > Fig. 7

11 - Ball sleeves
+ For selector shafts

¥ Renew

4 Pulling out, as -item 10-, = >
Fig. 6

4 Driving in, as -item 10-, = >
Fig. 7
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12 - Circlip
4 Installation position: eyes
facing up

11 17 18 19 2021 2321 21242527 28 29

13 - Switch for reversing lights - 20
Nm

14 - O-ring
# For cover for selector shaft
4 Renew

15 — Cover for selector shaft
4 Removing = >Page 34-49
4 Installing = >Page 24-75

16 - Ball stud - 20 Nm
4 For connecting rod

17 - Outer race for large taper roller
bearing ")
¢ For drive pinion
4 Pulling out = >Fig. 1, Page
35-22
# Pressing in = > Fig. 2, Page
35-22 and Fig. 3, Page 35-23

1615141312 110926 8 76 56 4 3 2 1

34-117

0 Removmg —>F|g 15

'|9 Shlm "53"
. # Note thigkness

b .. % Adjustment overview = > Pa-
................ ge L i SO

11 17 18 19 2021 2321 21242527 28 29

20 — Needle bearing
0 For input shaft

+ Measurlng |nsert|0n depth
e em el rigres Tl e

21 - Locking bolt = T
. #ior selector shaft
Qége@movmg =>Page 34-48
0§l1f§tallmg =>Page 34-75
# Tightening torques:
For aluminium bolt: 50 Nm
For steel bolt: 70 Nm

22 — Trunnion bolt — 40 Nm
4 For push rod

1615141312 110926 8 76 5 4 3 2 1
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23 - Breather
4 Insertion depth of sleeve =>
Fig. 11
11 17 18 19 2021 2321 21242527 28 29 ¢ Clip cap on
24 - Seal for selector shaft
# Can be renewed when gear-
box is removed but not dis-
mantled
# Renew
4 Pulling out = > Fig. 8
4 Driving in = > Fig. 9
4 Always use assembly sleeve
for installing = > Fig. 10

25 — Gearbox housing’}

26 - Magnet
¢ Clean
4 When renewing gearbox hou-
sing drive in with e.g. press
tool VW 408 A

1615141312 110926 8 76 56 4 3 2 1
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27 - Sender for speedometer -G22

# Renewing = > Page 39-3
. 28 - O-r.i.ng_ .
. : 4 Renew .

29 - il filler plug - 40 Nm

1615141312 110926 8 76 5 4 3 2 1
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\ Fig.1 Pulling out seal for flange shaft
Neotes:
¢ lllustrated, removing oil seal on right-hand side.

# Procedure for removing oil seal on left and right-hand sides is
identical.

< Fig.2 Driving in seal for flange shaft
4 Insertion depth: 6.5 mm
Notes:
¢ lllustrated, installing oil seal on right-hand side.

# Procedure for installing oil seal on left and right-hand sides is
identical.

34121

< Fig.3 Levering out seal for input shaft when gearbox is dismantled
- Lever out seal carefully with VW 681.

I

=

s

mantled
- Lever out ge
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\ Fig.b Driving in seal for input shaft

— Fill space between sealing lip and dust lip of new seal for input
shaft with multi-purpose grease.

— Fit a thin protective hose tightly over splines of input shaft.
— Drive in seal for input shaft.

- Insertion depth: 4.5 mm
- Remove protactive hose.

< Fig.6 Pulling out ball sleeve
— Remove circlip.
A -lInternal puller 14.5 ... 18.5 mm, e.g. Kukko 21/2

34-123
< Fig.7 Driving in ball sleeve
- Drive in onto stop.
{ " Fig.8 Pulling out seal
With gearbox removed but not dismantled, carefully lever out seal
scre wdriver.

34-124




\ Fig.9 Driving in seal for selector shaft
@ Selector shaft installed or removed

- Fill space between sealing lip and dust lip with multi purpose
grease.

- Pull assembly sleeve onto selector shaft = > Fig. 10.
— Drive seal into housing ento stop.

< Fig.10 Installing seal and selector shaft with assembly sleeve

- To avoid damaging the seal -C- always use assembly sleeve -A-
, Part No. O1E 311 120, to install seal or selector shaft.

34-125

< Fig.11 Insertion depth of breather sleeve
¢ Dimension a = 21 mm

© 4 Fig.12 Pulling needle bearing out of gearbox housing

VW 77111
&\\\@

ternal puller 30 ...-
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\ Fig.13 Driving needle bearing into gearbox housing
# Installation position: inscription on bearing faces tool
¢ Insertion depth = > Fig. 14

< Fig.14 Insertion depth of needle bearing
¢ Dimension a = 105 mm

34-127

< Fig.15 Removing circlip

— Lift circlip out of the groove by turning one end of the circlip
with a screwdriver -A-.

- Secure this end with a screwdriver -B-.
— Lever circlip out further by repositioning screwdriver -A-.
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Dismantling and assembling
selector shaft complete

1 - Selector cylinder

2 - Roll pin
# Driving out and driving in flush
= > Fig. 1

3 - Selector shaft
4 Driving out => Fig. 2
4 Driving in => Fig. 3
4 Installation position: flat (ar-
row) and selector finger -item
4- face in same direction

4 - Selector finger
# Observe installation position
to -item 3-

5 - Cam for reversing light switch

ASDrft

Fig.1 Driving out and driving in roll pin flush
A -Drift
_ B -Vice clamps

Fig.2 Driving out selector shaft

34-129
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\ Fig.3 Driving in selector shaft
A -Wooden block
Notes:
# Bring holes into alignment.

¢ Flat on selector shaft and selector finger point in same direc-
tion.

34-131




Dismantling and assem-
bling input shaft

Notes:

¢ When installing new gears, refer to
= >Technical data,Page 00-3.

¢ In gearboxes with code letters CGR
from serial No.77644onwardsand in
gearboxes with code letters CRB a
wider 1st speed gear {on input shaft
-ltem 13-) and a wider 1st speed
sliding gear are fitted. At the same
time the bearing plate -ltem 15-
was modified and the width of the
cylinder roller bearing inner race -
ltem 16- was reduced.

# Mixed installation of components
belonging to old and new versions
is not permissible.

1 - Gearbox housing
¢ Servicing => Page 34-114

V35-1518

2 - Circlip
3 - Thrust washer

4 — Needle bearing for 4th gear
4+ Mark before removing
4 Do not interchange with
needle bearing for 3rd gear
4 Oil with gear il befare instal-
ling

5 - 4th speed sliding gear
# Before installing, insert spring
=> Fig. 1
# After installing, check axial
clearance with a feeler gauge
(0.15 ... 0.35 mm)

6 — Synchro-ring for 4th gear
4 Checking for wear = > Fig. 2

V35-1518

35-2
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7 - Locking collar
4 Paired with synchro-hub
4 Mark before removing = >
Page 34-53

8 - Cirdlip
4 Re-determine thickness when
renewing synchro-hub = >
Fig. 3
4 Installation pasition: ends align
with groove of synchro-hub

9 - Synchro-hub for 3rd and 4th ge-
ar
4 Pressing off => Fig. 4
4 Installation position: = > Fig.
5
¢ Pressing on => Fig. 6

10 - Synchro-ring for 3rd gear
¢ Coated with malybdenum
4 Checking for wear = > Fig. 2

V35-1518

35-3

11 - 3rd speed sliding gear
# Before installing, insert spring
=> Fig. 1
4 After pressing on -item 9-,
check axial clearance with a
feeler gauge
(0.15 ... 0.35 mm)

12 — Needle bearing for 3rd gear
® Mark before removing
4 Do not interchange with
needle bearing for 4th gear
4 Oil with gear cil before instal-
ling

13 - Input shaft
* With wider 1st speed gear in
CGR gearbox from serial No.
77644 and in CRB gearbox:
allocation= >Fig. 8

14 - Spring pin
4 Drive in when renewing input
shaft
=> Fig. 7

V35-1518
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V35-1518

V35-1518

15 - Bearing plate
4 Servicing = > Page 34-100
# With machined surface for
identification in CGR gearbox
from serial No. 77644 and in
CRB gearbox
=>Fig. 1, Page 34-105

16 - Inner race for cylinder roller bea-
ring
4 Altered width in CGR gearbox
from serial No. 77644 and in
CRB gearbox: allocati-
on=>Fig. 8
4 Take off and fit by hand

17 - Circlip

18 - Thrust washer for needle bearing
for 6th gear
4 Installation position: shoulder
towards circlip, smooth con-
tact surface towards needle
bearing
=> Page 34-85

35-5

19 - Needle bearing for 6th gear
# Oil with gear oil before instal-
ling

20 - 6th speed sliding gear
+ Before installing, insert spring
=> Fig. 1
4 After installing, check axial
clearance with a feeler gauge
(0.15 ... 0.35 mm)

21 - Synchro-ring for 6th gear
# Checking for wear = > Fig. 2

22 — Synchro-hub for 5th and 6th ge-
ar
# Pulling off => Page 34-54
¢ Driving on => Page 34-88
4 Installation position: projecting
hub towards 5th speed sliding
gear
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23 - Locking collar
4 Paired with synchro-hub
4 Mark before removing = >
Page 34-53

24 - Synchro-ring for 5th gear
4 Checking for wear = > Fig. 2

25 - 5th speed sliding gear
4 Before installing, insert spring
=> Fig. 1
# After installing, check axial
clearance = > Page 34-71

26 - Inner race for 5th speed sliding
gear
4 Pulling off = > Page 34-54
4 Driving on => Page 34-71

35-7

27 - Needle bearing for 5th gear
# Oil with gear oil before instal-
ling

28 - 1st inner race for tapered roller
bearing for input shaft
¢ Pulling off => Page 34-51
4 Driving on =>Page 34-71

29 - End cover
# Servicing = > Page 34-02

30 - 2nd inner race for tapered roller
bearing tor input shaft
4 Pulling off = > Page 34-51
# Driving on => Page 34-72

31 - Muki-point socket head bolt
- 150 Nm
4 Loosening and tightening
= > Page 34-50

V35-1518
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\ Fig.1 Inserting spring in sliding gear

— Insert spring -arrow- in sliding gear, hock angled end into hole.

¥35-1342

< Fig.2 Checking synchro-ring for wear

— Press synchro-ring into locking collar and measure gap "a" with
a feeler gauge at positions -A-, -B- and -C-.

— Add together results and divide by three.

- The figure calculated must not be less than 0.5 mm

35-9

< F[g 3 Re—deter.m:'ining thickness of circlip
- =Press synchro-hub onto stop.
Note:

Note installation position when pressing on = >Fig. 5.

“ Z"Detérmine cirglip. from table. Part No.
= > Parts catalogue

Circlips available

Circlip thickness {mm)

1.90 1.96 2.02
1.93 1.99 2.05
— Fit circlip.
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V36-1344 |

) < i

\ Fig.4 Pressing off synchro-hub for 3rd and 4th gear

< Fig.5 Synchro-hub installation position

¢ Oil groove in synchro hub -arrew 1- must align with oil drilling -
arrow 2- in input shaft

35-11 ———

< Fig.7 Driving spring pin into input shaft

- Guide a 9 mm diameter drift -A- into oil drilling and drive spring
pin -B- in until it touches drift.

35-12



\ Fig.8 Allocation of 1st speed gear and cylinder roller bearing inner
race

In the CGR gearbox from serial No. 77644 onwards and in the
CRB gearbox 1st speed gear is wider and the cylinder roller bea-
ring inner race is modified to match.

_ b - Width of 1st speed gear
T— _ ¢ - Width of cylinder roller bearing inner race
Allocation:

S py 4 CGR gearbox up to serial number 77643:
b =22mm
¢ =28 mm
+ CGR gearbox fram serial number 77644 onwards and CRB ge-
arbox:
b =26 mm
= 24 mm

35-13

Dismantling and assem-
bling drive pinion and hol-
low shaft

Notes:
¢ \WHen installing new gears or final
o rive set = > Technical data,Page
00-3.
¢ Adjustments are required when re-
newing components marked ')
= > Adjustment overview, Page
39-34.

1 - Gearbox housing

¢ Servicing = > Page 24-114
29—

2 - Shim "§3"
¢ Adjustment overview => Pa-
ge 38-34

i

V35-1519
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3 - Outer race for large taper roller
bearing ')
4 Pulling out = > Fig. 1
4 Pressing in = > Fig. 2 and
Fig. 3

4 - Drive pinion’)
+ Paired with crown wheel (final
drive set)

5 - Needle bearing for flange
shaft/drive pinion
4 Pulling out = > Fig. 4
4 Driving in = > Fig. 5

i L 6 - Inner race for large taper roller

bearing”)

4 Pressing off => Fig. 6

# Pressing on = > Fig. 7

# Low friction bearing; do not il
when measuring frictional tor-

que

35-15

7 - Circlip
4 Re-determining = > Fig. 8

8 - Flange ring
~ i ® Installation position = > Page

9 - Tapered rollers
4 Qty. 23
4 Installation position = > Page
34-58

10 - Support ring
4 Installation position = > Page
34-58

i

11 - Corrugated spring

12 - Needle bearing for drive pini-
on/hollow shaft
4 Oil before installing

13 - Hollow shaft with 3rd and 4th
speed gears ')

V35-1519
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14 - Needle bearing for 2nd speed
sliding gear
4 Split
# Oil with gear oil before instal-
ling

15 - 2nd speed sliding gear

# Pressing off => Fig. 12

4 Before installing, fit spring and
slide needle bearing onto hol-
low shaft

# After installing, check axial
clearance with a feeler gauge
{0.15 ... 0.35 mm)

o’ 16 - Synchro-ring for 2nd gear
4 Coated with Molybdenum
# Checking for wear = > Fig. 2,

Page 35-%

35-17

gear
. ¥ Pressing off => Fig. 12
4 Pressing on = > Fig. 13
4 Installation position: flush hub
Mtowards. 2nd speed sliding ge-

18 - Circlip
¢ Removing and installing = >
Fig. 11
4 Re-determining = > Fig. 8

19 - Washer
TS 4 Removing and installing = >
Um Fig. 11

20 - Locking collar for 1st and 2nd
gear
# Installation position: splines
for reverse gear towards syn-
chro-ring for 2nd gear

21 - Synchro-ring for 1st gear
¢ Checking for wear = > Fig. 2,
Page 35-9

V35-1519
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22 - Needle bearing for 1st speed sli-
ding gear
# Oil with gear cil before instal-
ling

23 - 1st speed sliding gear

# In CGR gearbox from serial
No. 77644 and in CRB gear-
box 1st speed sliding gear is
wider=>Fig. 17

4 Before installing, insert spring
=> Fig. 1, Page 35-8

4 After pressing an -item 24-,
check axial clearance

24 - Inner race for small taper roller
bearing '}
4 Pressing off=> Fig. 9
# Pressing on => Fig. 10
4 Low friction bearing; do not oil
when measuring frictional tor-
que

T s 35-19

25 - Quter race for small taper roller
i hearing ')

727 — Bearing plate ')
i 4 Modified bearing plate with
" machined surface for identifi-
cation in CGR gearbox from
serial No. 77644 and in CRB
gearbox= >Fig. 1, Page 34-
105
¢ Servicing = > Page 34-100

28 - 6th gear wheel
# Pressing off => Page 34-58
# Pressing on => Page 34-59
4 Installation position: shoulder
towards inner race for small
taper roller bearing

V35-1519
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29 - Spacer sleeve

30 - Shim
4 Re-determining = >Page 34-
68

31 - 5th gear wheel
# Pulling off = > Page 34-52
# Driving on => Page 34-89

32 - Circlip for 5th gear wheel
¢ Re-determining = > Page 34-
70

33 - End cover
29 ‘g ¢ Servicing = > Page 34.82

YW 7711

minutes, to approx. 100 °C, with a hot air blower.
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3062

2003/3

VW771/15 N

V351623 I

\ Fig.3 Inserting outer race for large taper roller bearing in gearbox
housing and pressing home

— Insert outer race only after heating gearbox housing and press
home for 1 ... 2 minutes under a repair press until a heat ex-
change has taken place.

< Fig.4 Pulling out needle bearing for flange shaft/drive pinion
A -Internal puller 12 ... 14.5 mm, e.g. Kukko 21/1

35-23

< Fig.6 Pressing off inner race for large taper roller bearing
115:4¥m; e.g. Kukko 17/2
4 Bearing is destrayed when pressing ofl

A -Separating devige 22 .. 1

35-24



\ Fig.7 Pressing on inner race for large taper roller bearing
- Heat inner race to approx. 100 °C and fit.
- Press home ensuring there is no axial play.

V36-0338

35-25

< Fig.8 Determining circlip for Iarge taper roller bearing for drive pi-
nion o B R E e B
- Determme the thlckest cnrcllp ‘that can stlli just befrtted.
- Determine mrchp from table. Part numbers
=> Parts catalogue

The followmg CII’CinS -are avallable R S

2.34 S 240 2.46

2.48

- Fit circlip. ~ S E
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VW412
VW4d15a

3118

Vw402

\ Fig.9 Pressing off inner race of small taper roller bearing for drive

pinion together with 1st speed sliding gear
Note:

Do not press off together with 1st and 2nd gear synchro-hub and
2nd speed siiding gear.

35-27

Fig.10 Pressing on inner race for small taper roller bearing for
drive pinion together with 1st speed sliding gear

- Install circlip, shim for 1st speed sliding gear, synchro-ring for

1st speed, and 1st speed slldlng gear with sprlng and needle
beanng

- Heat inner race to approx 100 °C and flt
- Press home ensurlng there |s no axial play

] Wlth shoulder of thrust plece 31 18 facmg downwards press
only onto bearing inner race.

¢ Position stepped:shoulder of tube VW 41 5 A facing up towards
press tool VWi4T2,

¢ After pressing on,
gear. B

arancg of st speed sliding

35-28




HJHHH\ {4 Fig.11 Removing and installing circlip for synchro-hub and shim

HE A for 1st speed sliding gear
— Removing, take off shim -A- then circlip -B-.
B — Installing, fit circlip -B- then shim -A-.
1A '-.\\ \:\\\ )
\‘\ \ N \_‘.

BN N N V35-1409

4 Fig.12 Pressing off 2nd speed sliding gear with synchro-hub for
1st and 2nd gear

- Take off locking collar for 1st and 2nd gear and synchro-ring
for 1st gear.

— Remove shim and circlip for synchro-hub

- Press off 2nd speed sliding gear together with synchro-hub for
1st and 2nd gear.

Note:

Do nat press off together with 1st speed sliding gear and inner

race for small taper roller bearing.

[ |

35-29

< Fig.13 Fitting 2nd speed sliding gear, pressing on synchro-hub

vwaiz for 1st and 2nd gear
3118 - Install needle bearing (split), sliding gear with spring and syn-
chro-ring for 2nd gear.
VW415a — Oil needle bearing.
- Heat synghro-hub to &@pprox..100:2C and.fit...
VW402 — Press home en3ur|ng there 48 no axml play
Notés: : P o

# Pasition tube VW 415 ] Wlth shoulder towards synchro hub.
¢ Posmon thrust pad 31 18 |th step ‘d shoulder towards press

[vasisie ] |
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\ Fig.14 Determining thickness of circlip for synchro-hub for 1st
and 2nd gear

— Determine the thickest circlip that can still just be frtted.
— Determine circlip from table. Part No.

= > Parts catalogue

The following circlips are available:

Circlip thickness {mm)

1.90 1.96 2.02

1.93 1.99

— Fit circlip in direction of arrow anto synchro-hub.

< Fig.15 Driving out outer race for small taper roller bearing

« Fig 16 Pressing in outer race for-small taper roller bearing

—Insert:shim 'S4 "into bearing flange-behind bearing seat.

- Position stepped shoulder of thrust pad 3062 towards press
tool VW 407.

35-32
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\ Fig.17 Width of 1st speed sliding gear

The CGR gearbox from serial No. 77644 and the CRB gearbox
have a wider 1st speed sliding gear to match the wider 1st speed

* gear.
fEarr AR AR AN + Allocation:
‘\\\ N \\\‘t\\\\‘\\;\ QQ\"-\\:\\}\ \\ R \ # CGR gearbox up to serial No. 77643: 1st speed sliding gear
\\ | \‘-\\\\ ‘-‘\\“\\k\\\“\\\\“}\\\ A a with smaller width
) Bh sy

+

AJ4-0076

18 mm

®
Il

¢ CGR gearbox from serial No. 77644 and CRB gearbox: 1st
speed sliding gear with larger width

22 mm

L
Il

35-33




Renewing seal for flange shaft

® Gearbox installed
Notes:
# lllustrated, removing and installing oil seal an left-hand side.

¢ Procedure for removing oil seal on left and right-hand sides is
identical.

Removing

— Remove heat shield.

— Disconnect drive shaft.

- Place a drip tray underneath.

- Remove flange shaft, secure with a drift to prevent it turning.
< _ Pull seal out with lever VW 681.
391 ———
Installing
- Fill space between sealing and dust lips with multipurpose
p grease.
— Lightly il outer circumference of seal.
— Drive in seal for flange shaft.
- Insertion depth: 6.5 mm
- Install flange shaft and drive shaft.
Tightening torques
© 4 Gomponent. Nm
"|Flange: shaft to gearbox 10 + 90°")
Drive shaft to flange shaft 80

39-2




Removing and installing speedometer sender -
G22 and drive wheel for speedometer sender

® Gearbox installed
< Removing and installing speedometer sender -G22
- Pull connector off sender -B-.
- Press sender retainer down, turn and pull cut sender.
- Renew O-ring -A-.
Removing and installing drive wheel for speedometer sender -G22
Removing:
« Detach drive shaft from left flange shaft -B-.
- Unscrew bolt -A-. Secure flange shaft with a drift to prevent it
turning.
- Remove flange shaft and seal -C-.
39-3
« _ Using a screwdriver, lever aut drive wheel for speedometer
sender -D- on alternate sides at the follower lugs -arrows-.

Installing:

- Install drive wheel Tor speedometer sender so that the follower
lugs -arrows- face toward the seal.

Note:

Fit the drive wheel carefully onto the differential, making sure
that it is kept straight. Do not use force; the drive wheel can

Ui break easify. .
~ Follower lugs engage in:differential housing grooves.

‘= Renew seal for flange shaft and install flange shaft = > Page
g :

394
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11 109 8 7 6

V38-1873

V/39-1873

Renewing seal and groo-
ved ball bearing for flange
for propshaft on gearbox

® Gearbox installed
1 - Gearbox
2 - Grooved ball bearing

3 - Bearing housing on balance
weight

4 - Seal
4 Driving in = > Page 39-11

5 — Flange shaft

39-5

6 - Bolt - 25 Nm

4 Qty. 6
7 - O-ring

4 Renew
8 - Cirdlip

9 - Spring plate
# Mark installation position
when removing: larger diame-
ter (concave side) towards
shims -item 10

10 - Shims
11 - Spring

12 - Qil drain plug - 40 Nm
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681

V¥39-1858

4

Removing

- Disconnect propshaft at the front = > Page 38-5% and tie-up
on selector linkage.

— Place a drip tray underneath.

- Unscrew rear oil drain plug (on end cover) and drain gearbox
oil.

— Unscrew securing bolts for bearing housing.

Neote:

Bearing housing is pressed slightly off end cover by coil spring
when securing bolts are loosened.

- Pull flange shaft together with bearing housing and balance
weight off end cover.

_ A -M8/M10 stud
— Take off bearing housing.

39-7

— Take circlip off flange shaft.
- Press out flange shaft.

eal for flange shaft.

— Thoroughly clean seal seat.

39-8




VW407
VWaieb

4 _ Press out grooved ball bearing.

Installing

- Press grooved ball bearing inte bearing housing.

39-9
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« _ Lightly il outer circumference of seal -B-.
— Fill space between sealing lips with grease.

— Fit seal with shim -A-, Part No. 016 311 391 B (1.7 mm thick)
onto punch 2005,

- Installation position: open side of seal towards gearbox

4 _ Drive in seal for flange shaft.
- Remove shim after driving in.

‘ - Press in flange shaft.

~=Fit circlip onto flange shaft.

e Lightlyﬂioif_lj O-ring and fit into bearing housing groove.
- = Insert spring plate and shims into bearing housing.
o - Installation position: => Page 33-&

- Tighten securing bolts for bearing housing in diagonal sequence
and In stages.

3912

3911 ——




\f34-2850

\f34-2860

Removing and installing
differential

Note:
Removing and installing is also possi-
ble with gearbox installed in vehicle.

1 - Bolt - 10 Nm + 1/4turn (90°}
further

2 - Flange shaft
4 When remaving, secure with a
drift to prevent it turning

3 - Bolt - 25 Nm
4 Qty. 10

4 — Cover for final drive
#+ Removing and installing drive
wheel for speadometer sender
-G22
=> Page 38-2
# If renewed: adjust crown
wheel => Page 38-47

39-13

5 - Qil filler plug - 40 Nm
# Checking oil level in gearbox
=> Page 34-29

6 - Ditferential
+ Dismantling and assembling
=> Page 38-15
4 If renewed: adjust crown
wheel
=> Page 34-47

7 - Gearbox housing
# Servicing = > Page 34-114

3914 —



Dismantling and assem-
bling differential

Notes:
¢ Removing and installing differential
=>Page 32-13,

¢ Adjustments are required when re-
placing components marked 1)
= > adjustment overview Page 39-
34.

1 - Gearbox housing ")

2 - Shim "s2"
# Note thickness

4 Adjustment overview => Pa-
ge 38-34

== (TR

= b=
DI

39-15

3 - Outer race for small taper roller
bearing '}
4 Driving out => Fig. 9
4 Driving in = > Fig. 10

4 — Inner race for small taper roller
bearing ")
4 Pulling out = > Fig. 1
¢ Pressing in => Fig. 3
# Low friction bearing; do not oil
when measuring frictional tor-
que

5 — Crown wheel ")
# Paired with drive pinion (final
drive set)
¢ Removing => Fig. 5
¢ Installing = > Fig. 6

6 - Differential housing ")
= (]
]

39-16




7 - Crown wheel bolt - 60 Nm +
45° further
4 Always renew
4 Use only genuine bolts

8 - Inner race for large taper roller
bearing '}
# Pulling off => Fig. 2
4 Pressing on => Fig. 4
4 Low friction bearing; do not oil
when measuring frictional tor-
que

9 - Drive wheel

4 For speedometer sender

4 Removing and installing = >
Page 38-3

4 Fit the drive wheel carefully
onto the differential, making
sure that it is kept straight. Do
not use force; the drive wheel
can break easily

¢ Installation position: shoulder -
arrow- towards differential

LNy i ol __ __ 3917

10 - Outer race for large taper roller
bearing '}
4 Driving out => Fig. 11
4 Driving in = > Fig. 12

11 - Shim "$§1"

. 4 Note thickness

4+ Adjustment overview = > Pa-
ge 39-34

12 - Cover for final drive )
4 With O-ring
4 Renew O-ring
4 Oil O-ring before installing

13 - Shims
# Re-determining thickness = >
Fig. 8

14 - Sun wheels
# Adjusting => Fig. 8

F= (1
i

ik
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15 - Threaded piece

16 — Thrust washer
# Check far cracks and chipping

17 - Planet wheels
¢ Installing = > Fig. 7

18 - Shaft for planet wheels
# Drive out with drift after re-
moving spring pin
4 Before driving in, align thrust
washers

19 - Spring pin
4 Drive in flush

39-19

< Fig.1 Pulling inner race for small taper roller bearing out of hou-
. Sing.

- Fit thrust p

V.A.G1582/3

39-20




\ Fig.2 Pulling inner race for large taper roller bearing off housing
- Fit thrust plate 40-105 before fitting puller.

V39-1671

‘ . Fig.3 Pressing on inner race for small taper roller bearing
= Heat bearing to approx.:100 °C, fit in position and press home.

.,

VW4a01

39-22
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\ Fig.4 Pressing on inner race for large taper roller bearing
- Heat bearing to approx. 100 °C, fit in pasition and press home.

< Fig.5 Driving crown wheel off housing

39-23

< Fig.6 Installing crown wheel

- lJsei 2 centring pins.-A-{local. manufacture) as a guide.
Caution . - i o :

Wear protective gloves.

= Heat crowniwheel to approx. 100°°C and iristall.
=:Allow the: crown wheel to.cool.off slightly: before inserting the

bolts. Then tighten to specified torque.

39-24




\ Fig.7 Installing planet wheels and sun wheels

- Carefully lever out drive wheel for speedometer sender with a
screwdriver,

— Insert thrust washers for planet wheels with a small amount of
grease.

- Insert sun wheels with selected shims = > Fig. 8.
Insert planet wheels spaced 180° aparl and rotate into place -

arrow-.
e s - Insert threaded pieces.
NSRRI () . .
C:B\‘\ [[vas og4s |/ - Installation position: stepped shoulder towards sun wheels

Locate thrust washers and planet wheels so that they align
with the holes.

Drive in shaft for planet wheelsinto final position and secure.

39-25

Do not now intercharnge bevel gearsand thrust washers!

— Press planet wheels outwards and check play of sun wheels by
hand -arrows-.

- Adjust play by inserting an appropriate shim => Page 38-27.
p - Specification: max. 0.10 mm
Note:

The adjustment is also correct if no further play is perceptible, al-
though it is still possible to rotate the differential bevel gears -
arrow-,

(] I Y
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— Determine shim from table. Part numbers

= > Parts catalogue

The following shims are available:

Shim thickness {mm}
0.50 0.70 0.90
0.60 0.80 1.00
39-27

all taper roller bearing into gear-
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\ Fig.11 Driving outer race for large taper roller bearing out of co-
ver

- Use suitable base, e.g. VW 470 with recess towards cover.

\ Fig.12 Driving outer race for large taper roller bearing into cover

39-29

Adjustmg dnve plnlon and crown wheel

General notes:

portant far-the service life and smaoth running of the final
drive. For this reason, the drive pinion and crown wheel are
matched together during manufacture, and checked to ensure a

drlve plnlon in an axial dlrectlcn and Bt the same time lifting the
crown wheel out of the zero-play mesh position by the amount
necessary to mamtaln the backlash Wlthln t efspecn‘led
lerance. :

¢ The object of the adjustment is to reproduce the setting for
quietest possible runnlng, as: ihed on the test maching in
preduction. e

L]

¢ The deviation (toletance) "r -thch is related to the master
gauge "Ro”, is measured for the final drive sets supplied as re-
placement parts and marked on the outer circumference of the
crown wheel. The final drive set (drive pinion and crown wheel)
may only be replaced together as a matched pair.

¢ Observe the general repair instructions for taper raller bearings
and shims.

# The fricticnal torque measurement is only used as a final check
to make sure that the adjustment is correct.
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Adjusting and marking of gear
sets

1 - Identification "0937" signifies
Oerlikon gear set with a ratio of
37:9.

2 - Pairing number {312) of final
drive set.

| 0937 ﬂ:m 3 - Deviation (tolerance) "r" is based

312 on the test machine master gau-
ge used in the production. The
deviation "r" is always given in
1/100 mm. Example: "25" signi-
fies

o r=0.25 mm

3312 25 - Ro - Length of master gauge used
on test machine

Ro =59.65 mm

- [, -t

- R - Actual distance between crown

at point with ‘quietest running for
. thisgear sst
R=Ro+r

39-32
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Adjustment overview

Note:

Recommended sequence for readjusting final drive set

The following sequence of work is recommended to save time
when the drive pinion and crown wheel have to be adjusted:

1.}

2.)

3.)

4.}

Note:

Determine total shim thickness "Stotal” for "S1"

+"82"

ferential) = > from Page 38-47,
Determine total shim thickness "Stotal” for "S3" +
"S4" (sets preload for taper roller bearings for drive
pinion) = > from Page 33-34.
Distribute total shim thickness "Stotal” for "S3" +
"S4" so that the distance from centre of crown
wheel to face of drive pinion is the same as distance
"R" which was determined during production = >

from Page 38-42.

(sets preload for taper roller bearings for dif-

Distribute total shim thickness "Stotal” for "S1" +
"S2" so that the specified backlash between crown
wheel and drive pinion is maintained = > from Page

38-54.

Overview of components and shims = >Page 35-35,

39-33

nal drive set if components have been renewed which have a dfrecr effect on ihe acﬂustment of rhe fmal drive.

Refer to the following table to avoid unnecessary adjustments

Parts renewed:

h 4

.to be adjusted:

Crown whegF

IIS1II+"82II \”): i

=> Page 39-47

Drive pinion -
us3u+us4u I)

via deviation "r"

;i Drive pinion

. "84" I)
=> Page 34-
109

?éacklash
Check
=> Page 39-5%

Gearbox housing

X

Bearing plate

Differential housing

Taper roller bearing for drive pinion

Taper roller bearing for differential

Final drive set *)

Hollow shaft

Cover for differential

X
X
X
X
X
X

"} Shims; installation position => Page 38-35.
“) Drive pinion and crown wheel; only renew together.
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Position of shims

Note:

Adjustment overview when renewing

individual components of gearbox

34 =>Page 35-34

- 81 - Adjustment shim for crown
wheel in cover for differential

- 82 - Adjustment shim for crown
wheel in gearbox housing

- 83 - Adjustment shim for drive pi-
nion in gearbox housing

- $4 - Adjustment shim for drive pi-
nion in bearing plate

S3

81

V38-1878

39-35

Adjusting drive pinion

(Adjusting drive pinion and hollow shaft)

Repairs after which the drive pinion must be adjusted = > table
on Page 38-34.

Determining total shim thlckness“'.'.sltptal" for shims "83" + "§4"
(Settmg preload of taper roller bearlng fer drive plmon with hollow
shaft) 5 B S .

) leferentlal remeved

Insert taper roIIers Wlth grease ‘assemble drive pinion and hol-
low shaft.

when domg th|s
Insert outer race for taper rolier_bearmg for drive pmlon |nto ge-

'3 Page 35.23.

39-36




4 _ Insert outer race for taper roller bearing for drive pinion with
shim "S4*" (1.0 mm thick) into bearing plate.
Note:

For measurement purposes a shim "S4" of 1.0 mm is initially
inserted which is designated "S4* " After determining measure-
ment "e” "S4*" will be replaced by the correct shim "54".

— Insert completely assembled drive pinion in gearbox housing.

- Fit bearing plate with dowel sleeves and tighten to 25 Nm.
— Turn drive pinion with hollow shaft five turns in both directions

VW385/17 < so that the taper roller bearings settle.
i - Assemble measuring equipment, use a 30 mm dial gauge ex-
3116H — VW3s7 tension.
: - Set dial gauge (3 mm measuring range) to "0” with 2 mm pre-
L load.
f VW771 5 Neote:
. The tip of the dial gauge must be positioned on centre of drive
311472 .
pinion.
R
39-37

— Lift drive pinion, without turning, and read off play on dial gau-
ge.
- Measurement in example: 0.90 mm
Nete:

If the measurement has to be repeated, the drive pinion with hol-
low shaft must be turned 5 turns in each direction to settle the
taper roller bearmgs Set dfal gauge agam to "0" with 2 mm pre-

e L R e
' |Fnrmula
"Stotal” = YS4%" 4+ measurement + bearing preload
"|Example:' L
i 1.00 mm
0.90 mm
0.15 mm
2.05 mm
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Determining thickness of shim "S§3*"

|Formula:
"E3*" = "Stotal” - "§4*"
|Example:
Total shim thickness "Stotal”
for "S3" + "S54~ 2.05 mm
- Inserted shim "S4*%" 1.00 mm
= Thickness of shim "S3%" 1.05 mm

- Remove outer race for taper roller bearing, insert shim "S3%"
into gearbox housing and install outer race again = > Fig. 2,
Page 35-2Z and Fig. 3, Page 25-23,

- Insert completely assembled drive pinion into gearbox housing
again.

— Fit bearing plate with dowel sleeves and tighten securing bolts
to 25 Nm.

— Turn drive pinion with hollow shaft five turns in both directions
to settle the taper roller bearing.

39-39

Determining measurement "e"

Neote:

Measurement "e” is required to determine the final shim thickness
A of "53" and "54".

- Set adjustmenit rings of universal mandrel VW 385/1 to the
following measurements:

- Dimension a = 65 mm

.- Dial gauge exterision VW 385/15, 9.3 mm long
= Master gauge VW 385/30

VW 385/15
e
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-VW385/15

VW38s/3 VW3a85/17

VW385/2

VW385/1

4

Char A
‘II:SSII

Note:

The gauge VW 3858/27 can also be used in place of the master
gauge VW 385/30 (Ro = 59.656 mm).

Arrangement of measuring equipment when determining dimensi-

on e
- Place end measuring plate VW 385/17 onto drive pinion head.
Note:
Ensure plate contact surface fits exactly and is free of off.
— Take master gauge off mandrel.
— Insert mandrel into gearbox housing.
- The centring disc 385/3 faces towards cover for final
drive
— Fit cover for final drive and tighten 4 bolts to 25 Nm.

- Using the adjustable ring, pull 2nd centring disc VW 385/2 oul
as far as possible so that the mandrel can still just be turned by
hand.

— Turn mandrel until the dial gauge plunger tip touches the end
measuring plate on drive pinion head, then measure maximum
deflection (return point).

- Measurement in following example; "e"
red scale)

Determining thickness of shim "§3"

= 0.16 mm (in

Formula:
"§3" =
("e*in-black.scale)

("e" in red scale) *

i Notes: i o

% The ‘deviation "t related to the master gauge "Ro” is measured

for the final drive sets stpplied as replacement parts and inscri-
bed on outer circumference of crown wheel.

g

39-42
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|[Example:

Insertad shim "S3*" 1.05 mm
+ Deviation "r" 0.38 mm
- Determined "e”
(in red scale) 0.16 mm
= Thickness of shim "S3" 1.27 mm

— Determine shim(s) from table. Part numbers
= > Parts catalogue
The following shims are available for "§3"

$him thickness {mm} "}

0.45 0.60 0.75
0.50 0.66
0.55 0.70

'} Using the shim tolerance variations it is possible to find the
exact shim thickness required, insert two shims if necessary.

—_— 3943
Determining thickness of shim "S4"
Formula:
g4 = "Stotal" - "S3"
|Example:
Total shim thickness "Stotal”
for "S3" + "S4" 2.05 mm
- Thickness of shim "S3" 1.27 mm
b T =0 Thilckne g8 of shim "S4" 0.78 mm

‘—:.Die‘t‘ermin:e‘ ‘s:h‘i.:m(s) from.itzable. Part numbers
/< > Parts datalégue '
The following shims are available for “$4"

T L oRim thickness (mm) 1)

0.45 0.65 0.85
0.50 0.70 0.80
0.55 0.75
e 25
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Performing check measurement
Checking dimension "r"

- Install drive pinion with determined shims "S3" and "S4" and
< turn 5 turns in both directions.
- Insert universal mandrel, = > "determining measurement
on Page 39-40 and perform check measurement.
- Read off dial gauge anti-clockwise {red scale).
- If the shims have been correctly selected, the deviation

"r" (marked on outer circumference of crown wheel) must
be shown — within a tolerance of + 0.04 mm

Note:

Then, (after removing universal mandrel) check again that the dial
gauge, with master gauge VW 385/30 in place, indicates "0"

----- — 7 [wins]

....... o /7[,‘_’ Vi

with 2 mm preload, otherwise correct adjustments.

3945

Measuring frictional torque (check]
Notes:

¢ Drive pinionshollow shaft tapered roller bearings are low friction
bearings. Therefore the frictional torque has anly a limited use
as a check. Correct adjustment is only possible by determining
the total shim thickness "Stotal".

0 Do not additionally cil new tapered raller bearing to perform the

en treated Wlth & special oil by the manufacturer.

: ‘j — Flt torque gauge 0 . 600 Ncm -A- onto drive pinion.
. B-Socket '

. New bearings Used bearings

805, 150 Ncm 30 ... 60 Nem
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Adjusting crown wheel

(Adjusting differential)

Repairs after which the crown wheel must be adjusted = > Page
48-34.

Determining total shim thickness “Stotal" for shims “§1" + "S$2"
{(Setting preload of taper roller bearing for differential)

@ Drive pinion removed

— Remove seal and outer races of both taper roller bearings for
differential.

- Remove shims = > Page 29-15.
— Drive outer race for taper roller bearing with shim "S2” into ge-

arbox housing. Far measurement purposes an "S2*" shim 1.20
mm thick (2 shims of 0.60 mm) is used.
Note:
For measurernent purposes a shim "S27 of 1.20 mim is initialfy
inserted which is designated "S2*” in the following. After deter-

mining backlash, "S2* " will be replaced by the correct shim
82",

3947

- Press outer race for taper roller bearing without shim "S1" into
cover for differential.

- Insert differential without drive wheel for speedometer sender -
G22 into gearbox housing. The crown wheel is positioned on
the left-hand side (same side as cover Tor final drive).

= Install'cover for differential with 4 bolts (25 Nm).
= Position gearbox so that the cover for differential faces up.

- Turn differential 5 turns in both directions so that the taper rol-
< ler bearings settle.

=" Assemble measuring equipment, use a 30 mm dial gauge ex-
tension.

“:=Set dial gauge (3 mm measuring range) -A- to "0" with 2 mm

preload.

=Note: .. ..

VW38S5M7

uge must be positioned on centre of differen-

»=:Lift differential, without turning, and read off play on dial gau-
- ige.
® Measurement in following example: 0.62 mm.
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Notes:

4 ¢ Secure special tools VW 521/4 and VW 521/8 on right of diffe-
rential (gearbox side) to lift differential.
4 If the measurement has to be repeated, the drive pinion with
hollow shaft must be turned 5 turns in each direction first to
settle the taper roller bearings.

|Formula:
"Stotal" = "§2*" + measurement + bearing preload
|[Example:
D Inserted shim({g) "S2*” 1.20 mm
; \ _V39—1146
o) + Measured value 0.62 mm
+ Bearing preload (constant) 0.25 mm
= Total shim thickness "Statal”
for "S1" + "82" 2.07 mm
3949

Determining thickness of shim "§1*"
Notes:
¢ The preliminary adjustment shim "S1*" will be replaced with

o QE_The total:shim thickness "Stotal” remains unchanged.

Farmula:
|IES1*II — "StOtaI“ _ ||52*I|
...... . "|E$cample':"
Total shim thickness "Stotal”
e for "S1" + "S2" 2.07 mm
Inserted shimi{s) "§2*" 1.20 mm
B = Thickness of shim "S1*" 0.87 mm
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Measuring frictional torque {check]

Notes:

¢ Differential tapered roller bearings are low friction bearings.
Therefare the frictional torque only has a limited use as a
check. Correct adjustment is only possible by determining the
total shim thickness "Stotal”.

¢ Do not additionally oil new taper roller bearings for frictional
torque measurement. The bearings have already been treated
with a special oil by the manufacturer.

® Drive pinion removed

{4 _Fit torque gauge O ... 600 Ncm -A- onto differential.
_ B - Socket
— Read off frictional tarque.
Frictional torque specifications:

New bearings Used bearings
200 ... 350 Nem 30 ... 50 Nem
Note:
L/‘ If the final drive set (drive pinion and crown wheel) is being adju-
g sted, perform the adiustment of the drive pinion now and check

the adjustment = >Page 3%-38.

. Measuring backlash
o APositionof crown wheel in gearbox housing)

' =@ Drive ﬁiri_ifon with shims "83" and "S4" installed
- Install differential.

= Secure dial gauge retainer VW 387 onto housing.
“% — Insert adjustment device VW 521/4 and VW 521/8 for crown

flat).
“Set measuring léver VW 388 to dimension a = 79 mm.
Determine pla\,; between the teeth flanks as fallows:

— Turn crown wheel until it makes contact with a tooth
flank {end of backlash travsl).

- Set dial gauge to "0" with 2 mm preload.

— Turn crown wheel back until lying against an opposite
tooth flank (backlash).

39-52
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— Read off backlash and note value.

— Turn crown wheel through 90° and repeat measurements

a further 3 times.
Note:

If the individual measurements differ by more than 0.06 mm from
each other, the installation of the crown wheel or the final drive
set itself is not correct. Check instalfation, replace final drive set

ff necessary.
Determining average backlash

- Add the Tour measured values together and divide by four.

|Example:
15t measurement 0.49 mm
+ Znd measurement 0.48 mm
+ 3rd measurement 0.50 mm
+ 4th measurement 0.49 mm
= Sum of measured values 1.96 mm
® Result: The average backlash is 1.96 /4 = 0.49 mm
39-53
[S?etermininé thickness of shim"$2"
3 B l:5: | Formula i
e EOTy CEeZt s “§2*" — backlash + lift
|Exa.t.11;.)le:
: Inserted shim "S2*" 1.20 mm
e Average backlash 0.49 mm
e + Lift {constant) 0.15 mm
= Thickness of shim "S2" 0.86 mm
_—______Detg_rn'_l__in_g §hirp(_§) from table. Part numbers
- =.>Parts.catalogue
The following shims are available for “$2"
Shim thickness (mm) ')
0.45 0.65 0.85
0.50 0.70 0.80
0.55 0.76
0.60 0.80

'Y Using the shim tolerance variations it is possible to find the
exact shim thickness required, insert two shims if necessary.
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Determining thickness of shim "S§1"

|Formula:
"§1" = "Stotal" - "§2"
|Example:
Total shim thickness "Stotal” 2.07 mm
for "S1" + "S2”"
- Thickness of shim "S2" 0.86 mm
= Thickness of shim "S1" 1.21T mm

— Determine shim(s) from table. Part numbers
= > Parts catalogue
The following shims are available for "$1"

Shim thickness {mm} ")

0.45 0.65 0.85
0.50 0.70 0.90
0.55 0.75
0.60 0.80

'} Using the shim tolerance variations it is possible to find the
exact shim thickness required, insert two shims if necessary.

39-55

T € partorig b
V382110 Vwas7 o Per_f_nrml-ng ch_gck m_easurement - - -
Qe L =sAfter installing shims "S1" and "S2", turn differential 5 turns in
, VW521/4 " both directions so that the taper roller bearings settle.
vws21/8 —-Measure backlash four times on circumference.
— 5. G Specifications: 0.12 ... 0.22 mm

... .must be repeated, But the total shim thickness "Stotal” must

~rermain-the-same: .-

¢ The'individbal measurements must not differ by more than
0.06 mm from each other.

Fo

N Km

[Emp—" R s

o
70
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Servicing propshaft

Notes:

¢ Do not bend the propshaft more than 25 °at the central joint,
otherwise the universal joint will be damaged.

4 Only store and transport propshaft in extended position.
¢ Observe General instructions = >Page 00-14.

¢ No repair work can be carried out on the propshaft with the
exception of removing, installing and adjusting.

¢ I the propshaft is only detached at the gearbox or from rear fi-
nal drive then the propshaft is to be tied-up or supported at the
constant velocity joint.

¢ Work on the propshaft should be carried out on a vehicle hoist.

¢ If complaints are received (noises, vibrations), it is essential to
check whether correct adjustment of the propshaft rectifies the
fault before replacing the propshaft.

39-57

1 - Rear final drive

2 - Gasket
o L 4 Rensw
SEOuERim CHipmann 4 Pull off backing foil, and stick
self-adhesive side of gasket to
flange shaft.
4 Remove grease from flange
shaft

3 - Packing plate

4 - Bolts - 55 Nm
4 Self-locking
# Renew

5 - Shims
¢ Adjusting propshaft = > Page
38-45
6 - Bolt - 20 Nm

7 - Propshaft
¢ Adjusting = > Page 39-65

8 - Gearbox

\/38 - 1784
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Removing and installing propshaft

Removing

- Observe notes => Page 39-57,
- Remove parts of exhaust system behind catalytic converters

= > Avant RSZ; Repair group 26; Removing and installing parts
of exhaust system= >

- Remove head shields -1- and -2- -arrows-.
— Unbolt cross member -3- below propshaft.

- Remove heat shield for propshaft from cover for Torsen diffe-
rential -arrows-.

39-59

— Check whether there is a factory marking (paint spots -arrows-)
an the prepshaft flange and the flange on the rear final drive. If

Note:
==-Slacken securing: bolts onboth propshaft flanges.

propshaft is to be reinstalled.

- Attach assembly tool 3298 and tighten plastic nuts.
Note:

Never fit assembly tool onto balance plates.

- Loosen baolis securing centre propshaft mounting to body.
— Remove securing bolts and shims from centre mounting.

- Slide propshaft together towards rear final drive. The constant
velocity joints move along their axes.

T

g AN ez B
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- Guide out propshaft with assembly tool past rear final drive.
Note:

Only transport and store propshaft in extended position.
Installing

Installation is carried out in the reverse order, when doing this no-
te the following points:

Notes:

“ ¢70 prevent imbalance, the flanges c¢n the propshaft -A- and on
the rear final drive -B- must be installed so that the factory
markings (or the markings made on remaoval) are in alignment -
arrows-.

¢ IT a new prapshaft is being installed and the factory marking on
the rear final drive flange is no longer visible, the radial run-out
on the rear final drive flange must be measured = > Page 39-
63, and the paint marking on the propshaft must then be
aligned with the new marking on the flange.

¢ Renew gaskets on flange shafts {(pull off backing foil and stick
gasket onto flange). The surface must be free of grease.

/
Exzay
N

s:can geize: when they are screwed in and shear
off later if they have to be removed
=4 The thregded holes can®
$:Renew: propshaft bolts (self-locklng)
- Adjust. propﬁhaft after installing = > Page 38-85,

Tlghtenmg t éo.ggles
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[Component Nm
Prapshaft to gearbox 55
(output flange) M3

Propshaft to final drive 515
(input flange) M8

Centre propshaft mounting to body 20
Propshaft heat shield to gearbox 25
Cross member to body 25
Catalytic converter to front exhaust pipe 25

39-62




NMeasuring radial run-out at flange shaft of rear final
drive

Notes:

¢ The radial run-out must always be measured when the thrust
tube is removed. Remove old paint marking and make new
marking.

¢ If a new propshaft is being installed and the marking on the
flange shaft of the rear final drive is no longer visible, the point
of maximum radial run-out must be measured with a dial gauge
and marked with paint.

¢ The paint marking on the propshaft is then brought into align-
ment with this paint marking= >Page 38-61.

¢ The radial run-aut can be measurad when rear final drive is in-
stalled but the propshaft must be disconnected at rear final
< drive. Observe notes = >Page 38-B7.
— Remove bolt on front left of rear final drive support.
- Remove bar from lifting appliance 2024 A and secure il to the
free hole with an M10 x 85 mm bolt -2-. Use approx. 5 M12
nuts -1- as spacers.

- Secure dial gauge bracket VW 387 to the bar when it is secu-
red in position.

39-63

« _ Apply dial gauge to ground surface an rim af flange -arrow- and
set to 0 with a preload of 1 mm.

“ Tura differential

tation.
‘Make-a paint rarking

the point of greatest radial run-out on

the outside of the flange (= greatest distance from axis of ro-
tation).
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Adjusting propshaft

Adjustments should be carried out with care, because a badly
adjusted propshaft is often the cause of vibration and drening.

- Remove parts of exhaust system behind catalytic converters

= > Avant RS2; Repair group 26; Removing and installing parts
of exhaust system= >

- Remove heat shields -1- and -2- -arrows-.
- Unbolt cross member -3- below propshaft.

{4 _ Attach assembly tool 3298 and tighten plastic nuts.
Note:
Never fit assembly tool onto balance plates.
- Loosen bolts securing centre propshaft mounting to body.
- Remove securing bolts and shims from centre mounting.

T

@/ I V39-1728 I_

Adjusting propshaft for height

—

CZQB

]
by
™

f

T

\\\, e// 1
\‘\\ ’/ Shim thickness
N, Ltk {mm)
[ 0...30 : i
/ 3.1...5.0 P}
5.1...7.0 3
7.1...9.0 &
9.1..11.0 s
11.1... 13.0 10
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Aligning propshaft longitudinally

B C A <« _ Slide propshaft withassembly tocl towards the rear as far as it
will go.

— Mark position of centre mounting on body -arrow A-.

- Slide propshaft with assembly tool forwards.

- Mark position of centre mounting on body -arrow B-.

- Align propshaft -arrow C-.

— The centre mounting must be positioned centrally bet-
ween the markings -A- and -B-

— Install securing bolts for propshaft centre mounting with pre-
viously selected shims and tighten baolts.

— Remove assembly tool.
— Align exhaust system free of stress

= > Avant RS2; Repair group 26; Aligning exhaust system free
of stress=>

39-67
Centre propshaft mounting to body 20
Cross member Lo body : 25
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Checking oil level in rear final drive

4 _ Remove oil filler plug -arrow A- to check gear ail.
- Specification: oil level up to lower edge of filler hole
- Top-up gear oil if necessary. Specification = > Page 00-7.
— Fit oil filler plug.
Tightening torque

Component Nm
Qil filler plug 25
39-69

falling

4~ Final drive'supp'nrt

6 _ Rear final drive housing

7 - O-ring
8 - Bolt - 35 Nm
9 - Bolt - 20 Nm

10 - Bracket
¢ For exhaust system

mg/E
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Removing and installing thrust tube

Removing
® Rear final drive installed

- Place qil tray underneath and drain off gear oil.
- Remove parts of exhaust system behind front exhaust pipe

« = > Avant RS2; Repair group26:Removing and installing parts of
exhaust system

— Remove heat shield -1- -arrows-.
- Remove heat shield next to rear final drive.

A ]
[

4 _ Check whether there is a factory marking (paint spot) on the
propshaft. If not, mark the position of the propshaft flange -A-
in relation to the rear final drive -arrow B- with paint.

— Unscrew bolts from propshaft flange.

{4 _ Secure propshaft to handbrake cable bracket with wire.
If it is not possible to'push the propshaftup and off the flange,
fower the final drive before tying up the propshaft. When lowe-
ring the final drive, prevent the propshaft from dropping down,

V.AG1383 A ﬁ

39-72
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4

4

— Unclip electrical wiring and hoses for differential lock actuator
at clips -arrows-.

- Lower final drive about 10 cm.

— Remove 4 balts for thrust tube -1 ... 3-.
Note:

Fourth bolt not shown in illustration.

— Pull off flange shaft with thrust tube.

39-73

Installing

Installation is carried out in the reverse order, when doing this no-
te the following:

Notes: .~ L, -

¢ After remaving the:propshaft, it is important to clean any re-

maihing locking compound out of the threads in the flange
shafts on the gearbox andirear:Tinal drive: IT this is neglected,
the new bolts can seize when they are screwed in and shear

off later if they have to be removed. " .

¢ The threaded holes can be cleaned With é threéd. tap.

rur-aut at flange-om.final drive =

n prapshal hi
— Align exhaust system free of stress

= > Avant RS2; Repair gfoup 263 Aligning exhaust system free
of stress=> i
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— Top up gear oil in rear final drive and check oil level = > Page
38-84,

Tightening torques

Component Nm

Thrust tube to rear final drive 35

Propshaft to final drive 55

(input flange) M8

Front cross member far rear final drive to body 40

M10

Front cross member Tar rear final drive with ex- 20

haust bracket to body M8

Qil filler plug 25

Double clamp for exhaust pipe 40
39-75

Dismantling and assem-
bling thrust tube — assem-
bly overview

Note:

' H =>Page 35-70.

| 1 - Flange shaft
¢ Removing= >Page 3%-80
¢ When installing flange shaft,

crirc'ii‘bf”-‘l‘t'ien?iW— must be inser-
ted through opening in hou-

= Seal - - :

# Prising off= >Page 38-81
# Driving in= >Page 39-83

irclip A
= # Removing=>Page 39-87

V/39-1749
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4 - Grooved ball bearing for flange
shaft
4 Pulling out=>Page 38-82

5 - Sleeve
4 Pulling off= >Page 38-78
# Pressing on= >Page 32-84

6 — Baffle plate
¢ Only press out if damaged
4 Installing= >Page 33-82

7 - Circlip
4 To remove Tlange shaft, apen
out circlip=>Page 39-80

8 - O-ring
4 Renew

9 - Bolt - 35 Nm
4 Secures thrust tube to rear fi-
nal drive housing

=

39-77

10 - Thrust tube

11 - Bolt - 40 Nm
+ Secures final drive support to
thrust tube

14 - Cover cap
“ #Removing= >Page 39-79

V/39-1749
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Dismantling and assembling thrust tube

Note:
Removing and installing thrust tube = > Page 38-70.

Dismantling

- Clamp thrust tube in vice {use soft jaws).

— Pull off sleeve.

A -Internal puller 30 ... 37 mm, e.g9. Kukko 21/5
— Detach final drive support.

{4 _ Remove circlip -A-.
- Screw M8 bolt into thread in cover cap -B- and pull out cover
cap.
39-79
« _ Open out circlip -arrow- on flange shaft and push circlip to-

wards splines.

VIV 771 VW77115
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4 _ Prise out seal.

{4 _ Remove circlip.
39-81
{4 _ pull out grooved ball bearing for flange shaft.
__ A -Internal puller 30 ... 37 mm, e.g. Kukko 21/5
Note:

The bearing will be damaged when it is removed.
Only if baffle plate is damaged:
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ViV 409

2062

VW 433

Assembling
— Press grooved ball bearing into thrust tube.
- Fit outer circlip.

- Pack space between sealing lip and dust lip of seal with multi-
< purpose grease.

— Drive in seal onto stop.

39-83

— Insert inner circlip in thrust tube and hold in position with pliers;
press in flange shaft.

- Fit circlip in groove.

— Fit circlip.
- Install final'drive support.
“ — Fit O-ring on thryst tube.
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Removing and installing oil seals for flange
shafts

® Rear final drive installed

Note:

The procedure is identical for left and right-hand seals.
Removing

- Remove parts of exhaust system behind front exhaust pipe

= > Avant RS2; Repair group26;Removing and installing parts of
exhaust system

- Place qil tray underneath and drain off about 0.5 litres of gear
a