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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
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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

V35-12688

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

00-10




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.

00-18




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

30-16




\ 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

30-20




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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4

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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|v10=51_292

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

34-34




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 |

34-37

4 Remoying and installing
Lo =>Page 38-13 1.

10.~ Oil drain, plug - 40 Nm

¢ Qty. 2

12 - Bolt = 25 Nm

[ V342831 |
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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

34-45

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.

34-53

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.

34-59

_" 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}
AN

NS
A

A

;/\

ﬁ(
i \\\\__J

(i
b
o
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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.

34-66




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.

34-67

= — 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

34-72




0

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

34-75

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

34-79

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.

34-81 ——

< 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.
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\ Fig.8 Pressing out ball bearing for flange shaft
VW407

VWaieb

34-85

< Fig.9 Pressing in ball bearing for flange shaft

—

34-86




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

34-90




\ 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)
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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
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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

34-114




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
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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
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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.
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\ 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.
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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

35-6




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
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\ 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
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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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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
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\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
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\ 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.
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\ 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.
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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

39-60




- 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

39-61 ——

[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
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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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1 Y s

WO VLALG 135972
AN \\\Q'g;’//j

"I V.A.G1383 A

-~ =

V.A.G1383A

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

39-78 ——



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
ail.

- Remove heat shield next to rear final drive.

— Unclip electrical wiring and hoses for differential lock actuator.

- Support rear final drive with gearbox jack V.A.G 1383 A.

— Unbolt left and right drive shafts from rear final drive and tie up

= > Running gear, Four-wheel drive; Repair group 42; Removing
and installing drive shaft=>

39-85

« _ Unscrew bolts from rear cross member -1-:
A -Cross member to subframe

_ B - Cross member to rear final drive
~ C - Cross member to rear final drive

- Push cross member towards the left and take it out downwards
to the right.

bolts into the flange shaft and counter-hold with a lever.

- Pull:out flange shaft using the bolts already screwed in.

Y39 - 1742

)
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4 _ Prise out il seal for left flange shaft using special tool 2078.

4 _ Lever out oil seal for right flange shaft using a suitable lever.

39-87

Installing

Installation is carried out in the reverse order, when doing this no-
te the following:

— Clean seat for oil seal.

~ Fill space Bétween sealing lip and dust lip with multi-purpose

| grease.

.= Using assembly tool 3066 with thrust plate, pull in oil seal for
~left flange shaft onto stop by turning hexagon nut.

— Drive in oil seal for right flange shaft onto stop with mandrel
2062, ensuring that seal is kept straight.
s Balt fonedrive shatt

= > Running gear, Four-wheel drive; Repair group 42; Removing
~and installing drive shaft= >

V30-0797
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N

4 _ When installing rear cross member -1-, tighten bolts in the se-

guence -A-, -B-, -C-.

— Align exhaust system free of stress
= > Avant RS2; Repair group 26; Aligning exhaust system free

of stress=>

— Top up gear oil in rear final drive and check oil level= >Page

38-649.
Tightening torques

Component Nm
Rear cross member for rear final drive to subframe
50
Rear cross member to rear final drive
55
Drive shaft to rear final drive M10 80
39-89

Removing and installing rear final drive

.= Remove parts of exhaust system behind the front exhaust pipe
7= Avant'RS2; Repair group 26; Removing and installing parts

4 5 exhaust system = >
. v = "Remove heat shield -1- -arrows-.

Checkwhether there is a factory marking (paint spots -arrows-)
an the propshaft flange and the flange on the rear final drive. IT
not, mark the position of the propshaft flange -A- in relation to
the rear final drive -arrow B- with paint.

- Slacken bolts on propshaft flange.
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4 _Tie up propshaft to handbrake cable bracket with wire.

« _ Unbolt heat shield -1- for differential lock actuator -arrows A
and B-.

‘ -.Using a screwdriver, prise off circlip -arrow- on connection
~~between differential lock actuator and differential lock.

s Take dht?rconnecting pin from above.

Unclip:electricalwiring and hoses for differential lock actuator.
Unbali.bracket -2- for vacuum unit and switch for differential
lock on rear Tinal drive -arrow B-.

- Mave bracket clear to the side with wiring and hoses connec-
ted, and tie up with wire.

39-92
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— Unbolt left and right drive shafts from rear final drive and tie up

= > Running gear, Four-wheel drive; Repair group42;Removing
and installing drive shaft

\ - Support final drive with gearbox jack V.A.G 1383 A.
- Unscrew bolts -arrows- on front cross member for rear final
drive.
— Detach front cross member.
VAGI1383A——~ :
wa @I
« _ Unscrew bolts from rear cross member -1-:

_ A -Cross member to body
_ B - Cross member to rear final drive
~ C - Cross member to rear final drive

- Push cross member towards the left and take it out downwards
to the right.

— Lower final drive on gearbox jack.

39-93

" Installing

_Installation:is carried out in the reverse order, when doing this no-
=k g the following:

4 _When installing rear cross member -1-, tighten bolts in the se-
quence -A-, -B-, -C-.

“ 70 prevent imbalance, the flanges on the propshaft -A- and on
the rear final drive -B- must be installed so that the paint mar-
kings are in alignment -arrows-.

¢ Renew gasket between propshaft and flange on rear final drive

(pull off backing foil and stick gasket onto flange shaft). The
surface must be free of grease.

N
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# After detachingthe propshaft, it is important to clean the re-
maining lecking compound out of the threads in the flange
shaft on the rear final drive. If this is neglected, the new bolis
can seize when they are screwed in and shear off later if they
have to be removed.

4 The threadscan be cleaned with a thread tap.

¢ Renew propshaft bolts (self-locking).

— Align exhaust system free of stress

=> Avant RS2; Repair group 28; Aligning exhaust system free
of stress=>

— Top up gear oil in rear final drive and check oil level = > Page
38-69.

39-95
G Tightening torques
* s [Component N
Propshaft to final drive 515
{input flange) M8
Front ¢ross member for rear final drive to body 40
M1
50
| ket for exhaust system
Jtabody M8 T
Rear cross:member for rear final drive to subframe
M10 50
“|Rear cross member ta rear final drive M10
bb
.| Drive shaft to rear final drive M10 80
Heat shield for differential lock actuator to bracket
M6 10
Bracket for vacuum unit to rear final drive M8
25
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Securing rear final drive to repair stand

{4 _ Secure complete rear final drive on a repair stand with bracket
VW 540.

B

39-97

T T e Dismantling and assem-
bling rear final drive

gL A I el o Assembly overview
1 o a 4 5 6 2 8 Nofos:
nal drive with final drive installed
= >Page 35-71.
¢ Remaving thrust tube from rear fi-

nal drive with final drive removed
=>Page 38-100.

1 - Locking collar

2 - Synchro-hub

3 - Clutch body for differential lock

I'L.,l 4 - Selector fork

11 10 9

V39 - 1748
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. | -

o=\ — i

5 - Final drive housing
6 - Sleeve
7 - Final drive support

8 - Flange shaft
+ Removing= >Page 3%-80

9 - Drive pinion
4 Paired with crown whesl
4 Removing and installing
=> Page 38-121

10 - Caver for final drive

]

11 - Differential with crown wheel

— Th
= .\ """.l__..p_.

11 10 9

TR o1 4 Must be removed before dis-
r'-\ mantling drive pinion
@j ¢ Crown wheel is mated to drive
pinian

4 Removing and installing
=> Page 38-101

4 Dismantling and assembling
=> Page 38-108

.. @ Rear final
i~ Secure rear:

A39-0214

39-99

Removing thrust tube from rear final drive

ive remaved
finaldrive to repair stand = >Page 39-97.

~Place drip tféy underneath to collect oil.

_— Drain gear oil.

Rémiove bolts-:'secufln;g thethrust tube to the rear final drive
housing.

o

thrust tube.
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Removing and installing diffe-
rential

Notes:

¢ Secure final drive on a repair stand
=> Page 38-97.

¢ General repair instructions = >Page
00-14,

¢ Adjustments are required when re-
placing components marked ') = >
adjustment overview Page 38-149.

1 — Breather
4 Insertion depth=>Fig. 1

2 - Final drive housing')
4 With drive pinion
# Removing and installing drive
pinion
=>Page 38-121

39-101

3 - QOuter race for large taper roller
bearing '}
4 Removing and driving in
=> Fig. 9 and Fig. 10, Page
© 4 < Shim "S1"
4 Note thickness
¢ Adjustment overview = > Pa-
ge 39-144

5 — Cover for final drive ')
4 Seal with sealing paste
AMV 188 200 03
4 Installation position: magnet
towards the bottom

6 - Bolt - 25 Nm

7 - Seal, right
# Removing= >Page 39-87
# Drive in with 2062 as far as
stop
=>Page 39-B8
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8 - Taper head bolt M8 - 10 Nm
+ 1/4turn (90°) further

9 - Flange shaft, right
¢ Removing => Page 23-107

10 - Oil filler plug- 25Nm

11 - Magnet
4 Installation position= >Fig. 2

12 - Clip for magnet
4 Installation position= >Fig. 2
¢ Always renew

13 - Differential with crown wheel ')
4 Removing => Page 38-107
# Dismantling and assembling
=> Page 3%-10%

14 - Qil drain plug - 25 Nm

39-103

“ % 15 — Quter race for small taper roller
i bearing ")
.. # Driving out and driving in = >
Fig. 11 and Fig. 12, Page 39-
120

16 — Shim "S2"

4 Note thickness

¢ Adjustment overview = > Pa-
ge 39-144

17 - Shim for clutch body

4 Determining thickness
=>Fig. 2, Page 32-142

18 - Clutch body for differential lock
¢ Installation position
=>Fig. 1, Page 38-142

19 - Locking collar
# Installation position: shoulder
towards clutch body
# Remove and install together
with selector Tork
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20 - Seal, left
4 Removing= >Page 39-87
# Drive in with 3066 as far as
stop
= >Page 39-8B

21 - Shim for flange shaft
¢ Take care not to lose shim
when dismantling
4 Determining thickness
= >Page 39-143
¢ Adjustment overview
=>Page 39-149

22 - Hange shaft, left
# Removing = > Page 39-107
4 Adjusting = >Page 38-143

23 - Taper head bolt M8 - 10 Nm
+ 1/4turn (90°) further

39-105

o
S

< Fig.2 Installation position of magnet
— Always fit new clip when performing repairs.
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Removing
® Rear final drive removed

- Secure complete rear final drive on a repair stand with bracket
VW 540.

— Place drip tray underneath to collect oil.
— Drain gear oil.

4 _ Remove left and right-hand flange shafts.

- To loosen the securing bolt, screw two bolts into the flange
shaft and counter-hold with a lever.

- Mark flange shafts {left and right) and pull out.

- Remove clutch body for differential lock = > Page 38-128. Se-
lector fork and locking collar remain in final drive.

— Unscrew securing bolts from cover for final drive.

— Take cover for final drive off axle housing and remove differen-
tial.

39-107

Installing =+~ o

Install--m--reverse order

- Insert differential.

- Clean sealing surface and coat with sealing paste AMV 188
200 03. i o G _

- Fit flnal‘d-rw-e 07
nal sequence. ¢ i

- Install clutch body for dn‘ferentlal Iock Wlth correct
-8him =.>from. Page 39 13& U S L

— Fill space between sealing and dust lips with multipurpose
grease. .. .

- Fit flange shafts.and tlghten%g%i

fighten bolts in diago-

MNote: 00 RER R
A shim is fitted between drfferentfal and right flange shaft.

— Top-up gear oil in rear final drive and check oil level = > Page
38-69.
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108 9 7 6 5 11 12 1

Dismantling and assembling
differential

Notes:

¢ General repair instructicns = >Page
00-14,

¢ Replace both taper roller bearings of
the differential together. Use same
make if possible.

4 Adjustments are required when re-
placing components marked ') = >
adjustment overview Page 3%-149.

1 - Cover for final drive ")

2 — Final drive housing ")

39-109

3 Outer race for large taper roller
¢ ‘bearing ')+
- # Driving out = > Flg 9

f Driving in_=>Fig. 10

4 - Shim 82"
.. 4 Note thickness
Adjustment overview = > Pa-

o0 B lnnersrace. for small taper rol!er

v bearing ) e e
4 Pulling out'==> Flg 2
ressing on => Fig. 4

Grdwn wheel bolt

‘:"ﬁenew

¢ Use only genuine bolts

¢ Counter hold, then tighten
using diagonal sequence to 60
Nm and then turn 45° further
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2 4 3

108 9 7 6 5 11 12 1

2 43 108 9 7 6 5 11 12 1

1 12 -shim"s1%

7 - Differential housing ')

8 - Crown wheel ')

# Paired with drive pinian (final
drive set)

¢ Drive off differential housing
with a drift => Fig. 5

4 Installing = > Fig. 6

4 Heat crown wheel to 100 °C
when installing

9 - Spring pin
# Drive in flush

10 — Inner race for large taper roller
bearing '}
4 Pulling off => Fig. 1
¢ Pressing in => Fig. 3

39-111

bearing )i

4 Driving out = > FE:E:Q; 11
4 Driving in=>Fig. 12

¢ Note thickness™
4+ Adjustment overview = > Pa-
ge =38-145

# Installing = > Figy 7+ - =

. # Adjusting = > Figh 87 1

15~ Planhet wheels

3?. Ogl%gtallmg => Fig. 7

G
ekt
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2 4 3

108 9 7 6 5 11 12 1

VW4a47h

V39-1613

16 - Shaft for planet wheels
4 Drive out with a drift
4 Drive in carefully so that the
thrust washers are not dama-
ged
4 Secure with spring pin

17 - Shim
4 Re-determining thickness = >
Fig. 8

18 - Thrust washer
4 Check for cracks and chipping

19 — Shim for flange shaft
# Take care not to lose shim
when dismantling
4 Determining thickness
=>Page 39-143
4 Adjustment overview
= >Page 39-149

39-113

< Fig.1 Pulling off inner race for large taper roller bearing
- Before applying puller, fit thrust plate VW 447 h on differential

housing.

\ Fig.2 Pulling off inner raqe}f_;” T

— Fit thrust plate 40
puller.

‘taper roller bearing
i ;éf%nnail housing before fitting
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\ Fig.3 Pressing an inner race for large taper roller bearing
- Heat bearing to approx. 100 °C, fit in pasition and press home.

< Fig.4 Pressing on inner race for small taper roller bearing
- Heat bearing to approx. 100 °C, fit in position and press home.

39-115

< Fig.5 Driving crown wheel off housing

\ Fig.6 Installing crown wheel .

— Use 2 centfing pins:-A- {logal manlfacture) as a guide.
Caution

Wear protective gloves.

=H
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\ Fig.7 Installing differential bevel gears
- Insert sun wheels with correct shims = > Fig. 8.

- Insert planet wheels spaced 180° apart (stick thrust washers
on with a small amount of grease) and rotate into position -
arrow-.

- Locate thrust washers and planet wheels so they are aligned
with the holes.

- Insert threaded pieces.

\\ — / o — Drive in shaft for planet wheelsinto final position and secure.
N e e
e | V39 0945 |/
C O, T ”

4 Fig.8 Adjusting differential bevel gears
- Insert sun wheels with thinnest shims (0.5 mm).
— Insert planet wheels with thrust washers and press in shaft.
Note:
Do not now interchange bevel gears and thrust washers.

— Press planet wheels outwards and check play of sun wheels by
hand -arrows-.

W00

39-117

— Adjust play by inserting an appropriate shim.
- Specification: max. 0.10 mm
P Note:

The adiustment is also correct if no further play is perceptible, al-
though it is still possible to rotate the differential bevel gears -
arrow-,

0.90

060 o080 1.00
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\ Fig.9 Driving outer race far large taper roller bearing out of final
drive housing

— After removing check shims for damage.

4 Fig.10 Driving outer race for large taper roller bearing into final
drive housing

- Position outer race using VW 295 and light even blows with a
hammer.

— Then drive in onto stop as shown in illustration.

39-119

< Fig.11 Driving outer race for small taper roller bearing out of co-
ver

— After removing check shims for damage.
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Removing and installing drive

pinion
Notes:
¢ General repair instructicns = >Page
00-14.
¢ Secure final drive on a repair stand
= > Page 38-57.
1 ¢ Renew both taper roller bearings

together. Use bearings made by
same manufacturer if passible.

¢ Removing differential
=>Page 38-101.

¢ Adjustments are required when re-
placing components marked ')
= > Adjustment overview, Page
38-1449,

g bW N

1 - Drive pinion nut
¢ Slackening = >Fig. 1 and Fig.
2
¢ Tightening = > Fig. 11
® Measuring frictional torque
=> Fig. 12
4 Locking = > Fig. 13

\V38 - 1767

39121

2 - Inner race for small taper roller
bearing '}
4 Pressing out drive pinion = >
Fig. 3
4 Installing = > Fig. 10

3 - Outer race for small taper roller
bearing '}
4 Pulling out = > Fig. 4
. # Pressing in => Fig. 9

4 _ Spacer sleeve ')
# Renew

.5 < Final drive housing')

6 - Shim "S3"
4 Note thickness
¢ Adjustment overview = > Pa-
ge 38-148

7 - Outer race for large taper roller
bearing ')
" #.Driving out => Fig. 5
4 Pullingin => Fig. 8

\/39 - 17687
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8 - Inner race for large taper roller
bearing ")
# Pressing off=>Fig. 6
4 Pressing on = > Fig. 7

9 - Drive pinion )
% Paired with crown wheel
# Replace only in conjunction
with crown wheel

g bW N

\V38 - 1767
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< Fig.1 Tools for slackening and tightening drive pinion nut
_ A -Socket (32 mm)

< Fig.2 Slackening drive pinion nut

. Thé'final drive must be“adequately supported (e.g. with V. A. G

1383 A) when slackening the drive pinion nut; otherwise the
threaded hales in the housing can be damaged.
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\ Fig.3 Pressing drive pinion out of inner race far small taper roller

VW 412 .
bearing

VW 460/2

VW 401

VW 204b

\ﬂl vap 1772 |

L J

4 Fig.4 Pulling out outer race for small taper roller bearing
_ A -Counter support, e.9. Kukko 22/1
_ B - Internal puller 46 ... 58 mm, e.g. Kukko 21/7
~ C - Assembly ring 10-9

39-125

< Fig.5 Driving out outer race for large taper roller bearing
- After removing check shims for damage.

A Fig.6 Pressing.inner race for large taper roller bearing off drive pi-
nion
A w‘§‘eparating device 22 ... 115 mm, e.g. Kukko 17/2
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\ Fig.7 Pressing inner race for large taper roller bearing onto drive
pinion
- Heat bearing to approx. 100 °C, fit in position and press home.

Fig.8 Pulling in outer race for large taper roller bearing

- Insert predetermined shim "S3" for drive pinion = > Page 39-
149,

Note:

Marking "Oben” {fop) on thrust plate 3253/4 faces towards nut
on fitting appliance.

39-127

< Fig.9 Pressing in outer race for small taper roller bearing
- Oil outer race

— Before pressing in, locate outer race in position withVW
285and30-205.

<« Fig.10 Fitting inner race for small taper roller bearing onto drive
. pinion. .
— Ingert-drive pinion with new spacer sleeve.

i Gaution.

Wear protective gloves:

=iHeat inner race for small taper roller bearing to approx. 100°C.

— Press drive pinion upwards and fit bearing onto drive pinion as
....Jar as stop.
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V.A.G 13B3A

. —V.A.G 13834
A

Fig.11 Tightening drive pinion nut and setting frictional torque

Neotes:

¢ Only increase tightening torque slowly and read-off frictional
torque frequently. If the specified frictional torque is exceeded,
the spacer sleeve must be replaced and the adjustment repea-
ted. It is not possible to reuse a spacer sleeve that has been
excessively compressed.

4 The final drive must be supported (e.g. with V.A.G 1383 A)
when tightening the drive pinion nut, otherwise the threaded
holes in the housing will be damaged.

Fig.12 Measuring frictional torque

_ A -Torque gauge, commercially available, O ... 600 Nem
~ B - Socket (32 mm)

— The following frictional torques should be set:

New bearings Used bearings
250 ... 300 Nem 30 ... 60 Nem
39-129

< Fig.13 Locking drive pinion nut

- Peen drive pinicn nut with punch.
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Servicing differential lock actuator

Removing and installing switch for differential lock

Notes:

¢ The switch for the differential lock is fitted in a trim panel in
the centre console.

¢ Checking function of switch for differential lock

= > Current flow diagrams, electrical fault-finding and fitting lo-
cations binder; Model year1992 > : Fault-finding programme No.
36

- Carefully lever switch with trim panel out of centre console.
- Disconnect wiring.

- Insert a small screwdriver between switch -A- and conductor
plate -B- -arrow-.

— Prise switch out of front catch by turning screwdriver.
- Take switch out of trim panel.

- Conductor plate -B- can be remaved from trim panel together
with plug housing -C-.

39-131

"4 Hoses and pipes are supplied as replacement parts in one co-
“lour only.When installing, cut hose or pipe to length and mark

" with a-pigce of adhesive tape of the appropriate colour (or iden-
setify wrth a written marking).

# Position and length of hoses and pipes:
= > Parts catalogue
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Removing and installing vacuum element

® Final drive installed
Removing

- Slacken double clamp and disconnect exhaust system

= > Avant RS2; Repair group 26; Removing parts of exhaust sy-
stem=>
- Disengage main silencer and rear silencer from mountings.

— Unbolt heat shield -1- for differential lock actuator -arrows A
and B-.

4 _ Use a screwdriver to lever off circlip from connection between
differential lock actuator and differential lock.

— Take out connecting pin from above.
— Unclip electrical wiring and hoses for differential lock actuator.

39-133

- Adock on rear final drive -arrows B-.
oni-iPull vactam hoses off vacuum unit — note colour coding.
—“Unbolt-vacuum unit from console.

Installing
= — Note colour coding of vacuum hoses:

- Yellow hose to connection -1-
- Blue hose to connection -2-
— Adjust clevis on vacuum unit
=>Page 34128,
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Tightening torques

Companent Nm
Heat shield for differential lock actuator to brak-
ket M6 10
Bracket for vacuum unit to rear final drive M8
25

Vacuum unit to bracket M5 2.5
Double clamp on exhaust system 40

39-135

o = Dismantling and assembling
Ty ; differential lock

Notes:

¢ Can be dismantled with final drive
installed

¢ The differential lock in the rear final
drive can be engaged at speeds up
to 25 km/h via a control unit. It is
disengaged automatically at speeds
above 25 km/h.

4 Fault-finding for the differential lock

= > Current flow diagrams, fault-

finding and fitting locations binder;

model year1992 > :Fault-finding pro-

gramme No. 36

A39-0209
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1 - Boot
4 To remove and install, remove

bracket with vacuum element
= >Page 39-133

2 - Clamp
4 Secures boot to selector fork

3 - Vacuum hase (yellow)
# Fit onto outer connection an
vacuum unit

4 — Vacuum hose {blue}
4 Fit onto inner connection on
vacuum unit

5 — Vacuum unit
4 Removing and installing
=>Page 39-133

39-137

6 — Bracket
4+ For vacuum unit

7 - Bolt - 10 Nm
8 - Bolt - 10 Nm
9 - Heat shield
10 - Bolt - 3.5 Nm
4 Qty. 3

¢ With corrugated washer
# Secures vacuum unit to brak-

ket
11 - Grommet
¢ Qty. 2
12 - Circlip
4 Fit onto pin

A39-0209
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13 - Clevis

4 Adjusting

— Final drive must be fully as-
sembled

- Remove pin from selector fork

— Turn clevis so that operating
travel of vacuum element mo-
ves selector fork all the way
to its two end positions (trun-
nion balt -ltem 24- serves as
the stop).

14 - Pin

15 - Taper head bolt - 10 Nm
+ 1/4turn (90°) further

16 - Flange shaft, left

39-139

17 - Shim for flange shaft
# Take care not to lose shim
when dismantling
4 Determining thickness
= >Page 38-143

eal
¢ Always renew
4 Removing and installing
= >Page 385-BE

19 - Selector fork
# Remove and install together
with locking collar

20 - Locking collar
# Installation position: shoulder
faces towards clutch body
4 Remove and install together
with selector fork

A39-0209
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21 - Clutch body for differential lock
4 Installation position= >Fig. 1

22 - Shim for clutch body

# Determining thickness = >Fig.
2

23 - Trunnion bolt - 35 Nm
4 Guide for selector fork

24 - Trunnion bolt — 35 Nm
¢ Stop for selector fork

25 - Trunnion bolt - 35 Nm
* Guide for selector Tork

39-141

shown in iltustration s n.fhfdifferenria/ removed.
Oil grooves -arrows- on differential and clutech body must be
| d e ;

< Fig.2 Determining thickness of shim
— Measure distance -b-.
- Select required shim from table. Part numbers
= > Parts catalogue

Distance -b- Shim thickness {mm}
- 0.00...4.10 no shim
> 411 ...4.40 0.3
/3 /{/ 4.41...4.70 0.6
; GW 4.71...4.90 0.9

L
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Adjusting left flange shaft

Notes:

¢ This adjustment is only required if the left flange shaft, the dif-
ferential housing or the differential bevel gears are being repla-
ced.

¢ The purpose of the adjustment is to obtain a clearance (-Y-) of
0.2 ... 0.5 mm between flange shaft and differential housing.
This is necessary to ensure free running and reliable operation
of the differential lock.

Determining shim "u

— Measure clearance -y- between flange shaft and differential
housing as follows:

39-143

- Secure dial gauge to rear final drive with universal dial gauge
bracket VW 387

- PuII out flange shaft m dlrectlon of arrow, and read off the clea-
eindi - :
= Spem cation: 0.2 ... 0.5 mm

- If clearance is too, amall install correspondingly thicker shims; if
clearance is 160. Ia i, install carrespandingly thinner shims.

- Selecl: requwed 5 fmm table. Part numbers

— > Parts catalogue
Available shims

Shim thickness {mm)

0.3 \ 0.6 | 0.9
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Adjusting drive pinion and crown wheel

General notes:

¢ Careful adjustment of the drive pinion and crown wheel is im-
portant for the service life and smooth running of the final
drive. For this reason, the drive pinion and crown wheel are
matched together during manufacture, and checked to ensure a
good mesh pattern and quiet running in both directions of rota-
tion. The paosition of quietest running is found by moving the
drive pinion in an axial direction and at the same time lifting the
crown wheel out of the zero-play mesh paosition by the amount
necessary to maintain the backlash within the specified to-
lerance.

¢ The object of the adjustment is to reproduce the setting for
quietest possible running, as obtained on the test machine in
production.

¢ The deviation (tolerance)"r", which is related to the master
gauge "Ro” is measured far 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.

4 Observe the general repair instructions for taper raller bearings
and shims.

39-145

Oerlikon gear set with a ratio of

%13 “'Deviation {tolerance} “r" is based
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

r=0.25 mm

- Ro - Length of master gauge used

| ) on test machine
i
\

Ro = B3.15 mm

! 12 3
‘dFF{DJn--*r
-t— R —
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-q—r

- R - Actual distance bhetween centre
axis of crown wheel and face of
drive pinion at the point of quietest

running for this particular gear set.
R=Ro +r
- Vo - Hypoid offset

| 0937
312
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the drive pinion and crown wheel have to be adjusted

1.) ; Determune total:shim: th;ckness "Stotal” for "S1”
182" for the specitied prefoad for taper roller bea-
""" rings “foi differential
Determine total shim thickness "S3” to reproduce
TrhE IR tAllaton POSon 1Gr the dfive ginfon deter-
mined.an the.test. machine in production.
3.) Distribute total shim thickness "Stotal" for "S1"

Note: ER T e
Overview of components and shims = >Page 33-15(.
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Adjustment overview

Note:

If repairs have been carried out on the final drive it is only necessary to adjust the drive pinion or final drive set if
components have been renewed which have a direct effect on the adjustments of the final drive. Refer to the
following table to avoid unnecessary adjustments:

to be adjusted:

Crown wheel Drive pinion Backlash Left flange shaft
Part renewed: "S1"+"s2" ) "S3" ) 0.12...0.22mm | => Page 39-143
v => Page 39- |via deviation "r"| => Page 38-187
162 => Page 39-
151

Final drive housing X X X

Differential housing X X X

Taper roller bearing far drive pini- X X

on

Taper roller bearings for differen- X X

tial

Final drive set ) X X X

Cover for final drive X X

Flange shaft X
Differential bevel gears X

'Y Shims; installation position = > Page 38-150.
) Drive pinion and crown wheel; only renew together.

39-149

F:’béit_ion of shims

= i€ ﬂfote
\ Adjustment overview when renewing
S,  individual components of final drive
=>Page 33-1485,
- S1 - Adiustment shim for crown

wheel in final drlve housing
+.—93 - Adijustment shim fo
: nlon in.final d;we housmg

i

st IEE N,

V/39-0850
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Adjusting drive pinion

Notes:

¢ Before adjusting drive pinion, adjust crown wheel (determine
total shim thickness "Stotal” for shims "S1" + "S2" = Page
38-162.

¢ Re-adjustment of the drive pinion is only necessary if the final
drive set, taper roller bearing for drive pinion or housing for final
drive is replaced = >Page 33-148,

Determine thickness of shim "S3"

(Setting preload of taper roller bearings for drive pinion)
- Secure final drive on a repair stand.

— Pull outer race for large taper roller bearing into housing without
shim,

Note:
Thoroughly oif bearing race and bearing seat in housing.

[ vss0u10 |

39-151

< _pyll outer race for small.taper roller bearing into housing.
Thoroughily oil bearing race and bearing seat in housing,

V390011 I
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4 _Insert drive pinian without spacer sleeve.

- Heat inner race for taper roller bearing to approx. 100 °C and
fit onto drive pinion.
Caution

Wear protective gloves.
Note:

Only install spacer sleeve for finaf frictional torque measurement
(after determining shim "S3").

4 _ Press taper roller bearing fully home.
_ A -Wooden block used to support drive pinion

VW 204b

39-153
« _ Tighten drive pinion nut until the following friction torque is ob-
tained.
New bearings """ e Used bearings
250 300 Ncm B . 30 ... 60 Ncm
Note: ¢ G ; A BN

The final drive must be supported fe. g with V.A.G 1383 A} when
tightening the drive pinion nut orherw.rse rhe threaded holes in the
housing wn‘l be damaged -

: . 600 Ncm
_ _ B - Extension Wlth 32 mm socket

\ V.A.G 1383A
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€ _se adjustment ring of universal mandrel VW 385/1.

- Distance "a" = 75 mm
- Set sliding adjustment ring.
- Distance "b" = 35 mm

« _ Assemble universal mandrel as illustrated:
- Dial gauge extension VW 385/20 = 3 mm long
- Set universal master gauge VW 385/30.
- Ro = 53.15 mm
- Set dial gauge (3 mm measuring range) to "0” with 2 mm pre-
load.
\—VW 385/1
39-155
Note:

Before performing following measurements turn drive pinion at
feast five turns in both directions, so that the taper roller bearings
settle. Otherwise a false reading will be obtained.

« _ Place end measuring plate VW 385/33- onto.drive pinion head.

— Remove master gauge VW 385/30 and insert mandrel into hou-
sing.

© _ The centrlng dISC 385/3 faces towards cover for final
drlve L

- Usmg the adjustabfe rlng, mave 2nd centnng disc out as far as
possible so that the mandrel can stlll just be turned by hand.

VW 385/33
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Determining dimension "e

— Turn mandrel until the dial gauge point touches the end measu-
ring plate on drive pinion head, then measure maximum deflec-

tion (return point). The measured valug is dimension "g" (in red
scale).
- Measurement in following example: "e" = 1.60 mm

Note:
Dimension "e” is required to determine thickness of shim "§3".

— After removing universal mandrel, check once again whether
the dial gauge reads "0" with 2 mm preload when master gau-
ge VW 385/30 is in place - otherwise repeat the measurement.

Determining shim thickness "$3"

Formula:
"§3" = e — "p"
e = Measured value = > Page 38-157
r = Deviation {tolerance): marked on crown
wheel in 1/100 mm
— 39-157
Example:
Determined value "e" 1.60 mm

- Deviation "r" 0.42 mm

= Thickness of shim "S§3" 1.18 mm

— Determine shimi(s) from table. Part numbers
= > Parts catalogue

‘Shim thickness (mm) '}

095 0 1.15: 5 1.35
1.00.F PHL 1.20: + 1.45
s aL ToE B 50
110 R 155
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- Remove drive pinion and outer race for large taper roller bearing
and reinstall with determined shim(s) and spacer sleeve = >
Page 38-1Z21.

— Insert inner race Tor small taper roller bearing and tighten drive
pinion nut until specified frictional torque 1s achieved = > Page
38-121.

Note:
Increase tightening torque slowly and check friction torque at re-
gular intervals. If the specified friction torque is exceeded, the

spacer sleeve must be renewed. A spacer sleeve which has been
compressed foo far cannot be reused.

- Set to following frictional torques:

New bearings Used bearings
250 ... 300 Nem 30 ... 60 Ncm
39-159

Performing check measurement

Checking dimension "r"
(« " Turn drive pinion at least 5 turns in both directions.
— Insert universal mandrel and perform check measurement.

- If the shims have been correctly selected, the dial gauge
should now show the value of "r” as marked on the
crown whesl, reading anti-clockwise in the red scale,

hole.

o

: );).:”

o5
W e
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- Renew O-ring -A- in cover.

- Install flange for propshaft and cover for final drive.
- Drive in flange shaft with drift 31786.

- Tighten 2 countersunk bolts -B- for cover to 25 Nm.

— Measure radial run-ocut at flange for propshaft and mark accor-
dingly = >Page 38-83.

39-161

Adjusting crown wheel

(Adjusting differential)

Repairs after which the crown wheel must be adjusted

=> Page 39-148,

Determining total shim thickness "Stotal" for shims "$1" + "$2"
(Setting preload of taper roller bearing for differential)

® Drive pinion removed or crown wheel dismantled from differen-
tial hgusing Fl FE,

+ = Remove seal and lglt and right differential outer races for taper

“Hroller bearings andtake out shims = > Page 39-118 and 39-

=120;

w-. = Drive left-outer race for taper roller bearing for differential (hou-

thick (2 shims, 1 of 0.80 mm and 1 of 0.20 mm).

st Mote: i

For measurement bufpoées a shim "S2" of 1.0 mm is initially

inserted which will bé designated "S2* " in the following. After

dete ' TS2% " will be replaced by the correct
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VW521/4

o
TN,

VW387

38517

4

— Drive outer race for right-hand taper roller bearing for differenti-
al (cover side) without shim in onto stop = > Page 38-120.

- Insert differential into housing. The crown wheel is positioned

on the right side (cover side).
- Fit cover and tighten bolts to 25 Nm.

- Install special tools VW 521/4 and 521/8 onto housing side in

differential housing.

— Turn cover side aof differential housing upwards.

— Turn differential 5 turns in both directions to settle the taper

roller bearing.

- Place measuring plate VW 385/17 onto differential.

— Assemble measuring tools.

A -Dial gauge extension approx. 30 mm long

_ B - Hexagon bolt M8 x 45

- Set dial gauge extension onto centre of plate.

- Set dial gauge (3 mm measuring range) to "0” with 1T mm pre-

load.

39-163

— Lift differential without turning; read off play on dial gauge and

note.

- Measurement in following example: 0.50 mm

Note:

If the measurement has to be repeated, the differential must be
turned five turns in each direction again so that the taper roller

bearings settle.

= "8§2*" + measurement + bearing preload

‘Inserted shim({s) "S2*"

1.00 mm
“Measured vallie 0.50 mm
- Béaring preload (constant) 0.30 mm
'= Total shim thickness "Stotal”
1.80 mm

5.5 fc_)r shims "S1" + "S2"
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Determining thickness of shim "S§1*"
Notes:

# The preliminary adjustment shim "S$1*" will be replaced with
the final shim "S1" after determining the backlash.

¢ The total shim thickness "Stotal” remains unchanged.

Formula:
"g1*" = “Stotal" - "§2*"
Example:
Total shim thickness "Stotal”
for shims "S1" + "S2” 1.80 mm
- Inserted shimis) "S2*" 1.00 mm
= Thickness of shim "S1*" 0.80 mm

- Determine shim(s) from table = > Page 39-170.

39-165

Measuring frictional torque {check]

@ Drive pinion removed

@ Differential fitted with shims "S1*" and "S2*"

- Fit torque gauge O ... 600 Nem -A- onto differential.
— Read off frictional tarque.

Frictional torque specifications:

“ sNew' bearings Used bearings

Note::

+250 ... 300 Nem 30 ... 80 Nem

) ‘_ff‘lf the E)Z‘inigf drive set {drive pinion and crown wheel) is being re-
adjusted. the adjustment of the drive pinion should be performed
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Adjusting backlash

(Pasitioning crown wheel in final drive housing)

® Drive pinion with shim "S3" installed

@ Differential with shims "S1*" + "S2*" installed

— Insert differential in final drive housing, install cover and tighten
all bolts to 25 Nm.

— Turn differential 5 turns in both directions to settle the taper
roller bearings.

- Assemble measuring equipment.

- Use dial gauge extension VW 382/10 (6 mm flat).

- Set measuring lever VW 388 to dimension "a”" = 60 mm.

— Determine play between the teeth flanks as follows:

- Turn crown wheel until it makes contact with a tooth
flank {end of backlash travel).

- Set dial gauge to "0" with 1T mm preload.

39-167

— Turn crown wheel back until lying against an opposite
tooth flank (backlash).

- Read off backlash and note value.

- Turn crown wheel through 90° and repeat measurements
a further 3 times.

s S ey If the individiual measurements differ by more than 0.06 mm from

' e . .each other, the installation of the crown wheel or the final drive
_set itself is not correct. Check installation, replace final drive set
if necessary.

: 15t measurement 0.28 mm
S5 2+ 2nd measurement 0.30 mm
3rd measurement 0.30 mm
Ath measurement 0.28 mm
Sum of measured values 1.16 mm

-The.average backlash is 1.16 /4 = 0.29 mm
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Determining thickness of shim "§2"

Formula:
"§2" = "§2*" — backlash + lift
Example:
Inserted shim "S2*" 1.00 mm
- Average backlash 0.29 mm
+ Lift {constant) 0.15 mm
= Thickness of shim "S2" 0.86 mm

— Determine shim from table. Part numbers
= > Parts catalogue
The following shims are available for "$2"

Shim thickness {(mm) ")
0.156 0.680 1.50
0.20 0.65 1.65
0.25 0.80
0.55 1.35

'} Using the shim tolerance variations it is possible to find the
exact shim thickness required, insert two shims if necessary.

— 39-169
Determining thickness of shim "S1"
Formula:
..... I e G — "Stotal" - "S2"
: ;:=-E;);_(ample:.
B : ‘Total shim thickness "Stotal” 1.80 mm
- “for "S1" + "S2"
___________ S . Thickness of shim "S2" 0.86 mm
e D Lk 2= Thickness of shim "S1" 0.94 mm

— Determine shimi{s) frem table. Part numbers
i, = > Parts catalogue

Shim thickness (mm) ')

0.50 1.50

0.80

0.5 1.00

'} Using the shim tolerance variations it is possible to find the
. exact shim thickness required, insert two shims if necessary.
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Performing check measurement
@ Drive pinion with shim "S3" installed
@ Differential with shims "S1" 4+ "S2" installed

— Turn differential 5 turns in both directions so that the taper rol-
ler bearings settle.

- Measure backlash four times on circumference.
- Specifications: 0.12 ... 0.22 mm
Neotes:

4 If the backlash lies outside the tolerances, the adjustments
must be repeated, but the total shim thickness "Stotal” must
remain unchanged.

¢ The individual measurements must not differ by more than
0.06 mm from each other.

39171




