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CAUTION

Brake pedal path musl not be shortened by -
adamonal carpeting.

Hosa for master cylinder must not touch return
spnng

i clutch pedal does notretum property, aven though,
tlevis 15 set correctly, condition may be due to:

@ air in hydraulic system :

@ stifiness i pedal bushings or Teturn spnngs

Clutch pedal must not touch bracket in rest position
or clutch will wear prematurely.

N

Nots

Lubricate all contact surfaces before assembly with white
lubncating grease. Part No. A0S 126 000 05. -

1= Clip

always raplace
2 — Cluteh padal

o positioned by adiusting clewvs
@ bughing cannot be replaced

3 Clip
matways raplace

o

a2
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4 — Reture: spring
fubricate with white grease

5 — Pedal bracket

6 — 25 Nm (18 #t ib)
always replace

7 — Return apring
Tor brake pedal

8 — Brake pedal | .
9— Clp e
always replace
10 — Cilp .

for brake hght switch
11 — Brake light switch

4 > adjusting, Fepair Group 48

12 — Washer

13 — 25 Nm (18 1t Ib)
atways replace

14 - Pin
can also be fnﬁaned 180° from dwacton iilustrated
1% — Clavia
@ adjust so that cluteh pedal s approximatety 10 mm
{38 m.) mgher than brake pedal
® be syre that spring returms clyicn pedal (see
CAUTION in this section)

18 - LOCk nut .
hghten after adjusting clevis

17 — Master cylinder
18 — 20 Nm {14 1 1b) .

19 ~ Clip )
aiways, replace

Clutch’ 3@
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CAUTION

Do not operate ciutch pedal f slave cylinder 15
rermoved

1 — Stave cylinder
o nglailing, section 30-40
e removerinstall along with pressurs hose (item 27}
e cap off pressure ing (ilem 15) aftér removing hose
@ blead slave cylinder after instaling cluteh controls

2 ~ Blaeder vatve
Heeding cluich sysiam. section 30-30

3~ Brake fiuld raservoir
4 — Return hosa

5 — Grommet

8 — 15 Nm {11 it ib)

7 — Clutch master cylinder
8 « Connector
9 — Plug
lubncate with brake Hud before instating
16 — Clip
11 - Pin e
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' » Clutch 30
12 — Clawts
adyusting, section 30-10
13 — Lock mat .

12 — 20 Hm (14 it )
15 - Fressure line
16 - Gromme!

17 - Washer
small inside diamater

18 — Bracket

19 — Bushing

20 — Washer
larga inside diamatlar

21 — Pressure hose .
must not contact other components

22 ~ Dust cap

018

e
Hydraulic clutch aasembly

30-20-2
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Ciutch system, bleeding

CAUTION

Before bieeding the clutch systern, fill the brake
fluig reservoir 1o the MIAX line with brake fluid.

& bleed clutch system, as follows:
® use brake bleeder Gavice with maximum .
operating pressure of 2.5 bar (36.3 psi). See
Repair Growp 47
¢ use bleeder wrench 3237 and 670 rom bleeder
hose YAG 1238 B2

@ connect bleader hose 10 pressure hose of
receiving bottle A, as shown

2 connect bleeder hose 1o bleeder wrench

remove left air intake pipe

B guide bleeder wrench/hose between left ignition
distnbutor and top of strut, over to slave cylinder
on transmission .

& attach bieeder wrench/hose to bleeder valve.
Open vaive

"CAUTION

Buring this procedure, be sure all-bleed
connections remain sealed.

2 operate clutch pedal several times when bleeding
e 15 complete

YAG maaas—’—n’? 0361 ) )

i | | ' G16 Chutch system, biseding Y3G‘”3@-1
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30-358 |

-4 — Push red

grease end kghtly with 208, grease

2 — Cluteh sieve cylinder .
e rernovevinstall along with prassure hose (tem 3)
e mstall ooty when transrmission 1s instalied
¢ gitor slave cylinder is nstalled. connect pressure
M and Dlegdd clutch Systern, section 30-30
3 — Gresswr . howe
must Not cormact other components

4 26 b (1B R B}
5+ Guide siewe
sjf-wm

e

7 — Holding plate

8 - 16 Nm (11 %t 1

3 — Spacer

10 — Chuich reteasa lever

11 — Cluteh releass bearing”
¢ DO BOT wash beanng, wipe off
o replace noisy bheanngs : :
s apply Mo, grease 10 contact surfaces of release
levet :

e o secure at lever. rotate 457 from instaliation
postion and tum (o engage

- 12— 15 N (1t R 1)

A7
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Ciutch 3@

“

Naota
Remove transmission 10 rapanr cluteh

CAUTION °

Pressure piates are treated against COMASION, an
greased. Only the contact surtace may be cleaned.
otharwse the service ide of the chuch will be ’
consiierably shortened.

Ramove corrosion and greass residue from ths nput

" shafUsplines. ard iso from the hub teath i the disc

15 10 be reused. Grease hub lightly with G 690 160,

than move cluich disc back and forth on input shaft -

untit hub sikses easdy. Remove all axcess grease.

1 — Fiywheel
@ check dawel ping for waar tightness
e clutch lining contact surface must be free of
grooves. ofl and grease
@ forsremoving/installing, use 10-201

2~ 85 Nm (83 Rt 1D}
© atways replase
@ mstall witfifocking compound. Part Ke. D 080 609
3 — Ciluteh dise
@ centerng. secton 30-60
® spring cage faces pressure plate .
- @ clulch disc diameter. seg Technical Data, Repair
«  Group 34

A
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clutch 30

4

4 — Pressure plate

® rameving/installing, section 30-60
® checking, section 30-60

5 — 25 dm (18 R Ib)
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C!utch 3@

R
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Clutch préssure plate, replacmg/checkmg

Replacing ’ -

® lock fiywheel in position
-] Ioosenmghten bolts diagonally and eveniy
e tightening torgue — 25 Rim (18 ft i)

AG

Clutch prossurs plm raplacingchecking 3@"6@“1

4 Note
¥ Repasition holder 10-201 during taghtenmg

a sequence.

:

: CAUTION

. Pressure plate must make complete contact”
j - with flywheel before installing the mounting
: _ bolts.

: Never force the pressure plate. Dowel

i pins/holes could deform.

*

. . Checking

i

@ check.ends of diaphragm spring (arrows)

] & maxmum wear allowed: up to half the
4 thickness of each spring
. k

H

! CAUTION

2 ,
: Select replacement clutch pressure plate and
disc using parts catalog, engine code letters,

! and engine numbars.
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Cluteh 30 |

Complaint

. Possible cause

Corrective action

Clutch pedal doas not #sturn
1o original position
{hydraulic cluich)

Air in hydraulic sysiem, brake
fluid level o0 low

Repienish brake fluid; bleed
hydraulic systam

Piston seizes in master or slave
cylindar :

Hydraulic system, or master_
and slave cylinder leaking

Replace defective part; blead
hydraulic system

F

{(mechanical clutch)

-~

Clutch catie hard ic opsrate

Raplace clutch cable

Seif-adjusting mechanism (if
equipped) defective

Replace clutch cable

(all vehicles)

Return spring (if equipped)
defective

Replace retum spring

Ciutch pedal hard to operate

Clean pivot points, Iubricate. 1t
necessary, replace bushing

Linkage on transmission hard 10
operate

Clean pivot points, lubricate,
Make necessary repairs

Mechanical components in
clutch housing binding or
dragging

Clean pivot points, lubricate.
Make necessary repairs

Clutch release bearing twisted
on guige sleeve, seized

Replace guide steeve and
clutch release bearing

Diaphragm spring of pressure
plate broken :

Replace pres%ure plate

&

Excessivaly hard clutch
pecal

. {mechanical cluich)’ h
@

Clutch cable hinds or drags.
Cable corrotled in guide. Self-
adjusting mechanism defective
(it equipped)

‘Replace clutch cable

Linkage on trangmission binding
or dragging ’

Clean pivet points, lubricate.
Replace bushing

{manual transmission —

Pushrod and pressure plate

Lubricate contact points lightly

020 only) ' bind or drag with G 000 100
) Lubricate clutch pushrod lightly
{all vehicles) Clutch pedal binding or \ Clean pivot points, fubricate, If

dragging
Nd:a: :
Prior o checking, disconnect

master cylinder-and/or clutch
cable from ciutch pedal

necessary, replace bushing

Over-center spring action drags
ar binds. Qver-center spring
defective

Clean pivot points, lubricate. If
necessary,’ replace over-center
8pring

Return springs (if equipped) too
strong/wrong return spring

Replace with correct return
SPriNg
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Complaint

Possible cause

Cormct. ive action

Exceasively hard clutch

pedai

(8ll vehicles) — continued

%

.

Clutch release force increased
due to wear of ciutch linings

1 inform customer: release force

becomas higher with increasing
wear

Replace clutch dise if lining/rivet
distance is below 0.1 mm

Mechanical components in
clutch housing bind or drag

Ciean pivot points, lubricate. {f
necessary, repiace pivot
bushings

Release beanng twisted on
guide slesve, seized

Replace defecive peris

Contact surface release
bearing release lever worn

Replace defective paris

Pressure piate with wrong
spring

Replace with cofrect part no.

Clytch disc binds or drags on,
gears

Check gears of hub for defects
{burrs). If necessary, replace
cluich disc ‘ v

Clean coirosion and lubricant
from gears of hub and input
shaft. Lubricate input shaft
splines with extremely light
coating of grease, G 000 109.
Move clutch disc back and

forth; remove surplus grease

A2

o8

Troubleshooting 3@“?@“2
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clutch 30 /
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{mechamoai clutch)

clutch«cab!\e

* Cempiaint Possible cause Corrective action
Molses during cluteh Transmission noises enter Replace or add insulating
cparation passenger compartment via cOmponents as necessary

Clutch cablea\waks. binds or
drags

Aeplace cluich cable

On full pedal application,
diaphragm spring rubs against
clutch disc (insufficient clutch
free play)

Adjust ciutch free play

3

Selif-adjusting mechanism (if
equipped) defective

Repiace clutch cabfe

Release plate contact points
and diaphragm spring need
lubricating

Lightly grease contact points
with G 800 100. Replace wom
parts.

{manual Fansmission —
020 only}

Contact points, pushrod,
release plate need lubneating

Lightly grease contact points
with G 000 100

(all vehicles)

Cluteh pedal binds or drags/
pivot points misaligned

Pivol of over-center spring dry,
dragging, misaligned

Clean pivot points,” lubricate. If
nacessary, replace bushing

Beturn spring (if equipped)
noisy

Lubricate pivot points

Release bearing or release
bearing guide dsfective, contact
surface worn (shrunk?)

Generally, replace noisy release
bearing. Replace damaged
quige sleasves

Contact surface (diaphragm
spring tips) of pressure plate
defective (bent, broken).
Release bearing off-center in
contact area

Replace pressure plate. Check
release bearing and guide
sleave; replace it necessary.
Check adaptor sleaves.

Pilot beaning (if equipped) in
crankshaft defective, engine’
transmission offset from center

Replace, lubricate with MoS,
grease. Check adaptor sleeves

Clutch disce instalied improperly

Correct instaliation

Replace with correct cluteh disc

Wrong clutch disc instalied

A-13
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Complaint

Possible cause

Corrective action

Grinding noises when
engaging a forward or the
reverse gear, shift
mechanism binds, drags;
shifting not possible, clutch
inoperative

{hydraulic clutch)

Brake fiuid leve! too low

Air in system; clutch does not
disengage completely

Check system. Replenish brake
fluid, bleed system

Mastar/slave cylinder leaking,
aged, hose is too efastic

Replace defective part.
Replanish brake fluid, bleed
system o

Adjustmant of clevis not correct

Correct adjustment

{meachanical clutch)

Mechanical components
misaligned’

Replace mechanical
components

Clutch free piay excessive

Check clutch free play, adjust if
necessary ’

Wrong clutch cable instalied
(too long)

Replace with correct clutch
cable

Clutch cabie defective; binds or
drags

Self-adjusting mechanism (if
gquipped) defective

Heplace clutch cabie

(manyal transmission —
020 only)

Pushrod oo short due to wear

Replace pushrod, check release
bearing. Lightly lubncate
pushrodirelease bearing contact
points with G 000 100 grease

(all vehicies)

Clutch pedal travel insufficient
(carpet, floor mat beneath
pedal). Clutch not being fully
depressed

inform customer

Only reverse gear grinds when
engaged

&

inform customer,

Depending on ¢lutch diameter,
wait approximately 3-6 seconds
after depressing clutch before
engaging reverse gear. Input *
shait with clutch disc must first
come to a stop

Adjustment of shifting
mechanism

Check, correct if necessary

Bearing for shift lever and shift
operation not lubncated;
misaligned

Lubricate shift mechanism,
replace defective parts

A4
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Clutch 3@ :

Compiaint Possible cause Corrective action
Grinding nolgses when Clutch dise binds or drags on | Check gears of hub for
engaging & forwsed or gears. Hub correded, or was damage, replace clutch disc if

the reverse gear, shift
mechanism binds, drags;
shifting not possible, cluteh
e
(all vehicles) — continued

damaged dunng mnstaliation.
Hub misaligned on one side

necassary. Remave corrosion
and grease residus from hub
and shaft. Grease input shaft
splines with extramely light
coating of G 000 160, Move
clutch disc back and forth;
rermove surplus grease. When
hud is misaligned, check
position of adaptor sleeves.
Check release bearing, guide
sleave, pressure plate and piot
bearing. Replace if necessary

.

Pressure plate hit-off too shight
(wrong pressure plate instailed)

Replace with comect pressurg
plate

—ae g e e

Pilot bearing on crankshaft
defective. Input shaft still driven
when clutch disengaged

Replace pilot bearing and
lubricate with MoS,.
Check adaptor sleeves.
Reptace if necessary. Check
shaft

Engine/transmission offset too
large (adaptor sleeves missing),
thus support plate of ciutch disc
bent

Pilot bearing in crankshatt
delective

instali adaptor slegves prior to
transmission installation. Check
clutch disc, pressure piate and
pilot bearing (it equipped) for
damage. replace if necessary

Lining worn due 10 excessive
rprms: down-shifting at too fast

a speed

Lining worm from riding the
clutch when accelerating

Replace clutch disc: inform
customer

Synchromzing system and/or
shifting mechanism in
transmission defective

Repair transmission

016
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Clutch 30

_ Complaint

_Poasible cause

Corrective action

Grinding noises when
angaging a forward or
the reverse goar, shift
mechaniam binds, drags;

.| shifting not possible, clutch

inoperative .
(alt vehicles) — continued

Prassure plate uneven due 10
wrong installation. Cluteh disc
distorted due to improper
handling

Check parts, replace it
necessary. Observe position of
locating pins -

If grinding occurs thereafier,
check splines on cluich disc
hub and shaft for ease of
operation, check pilot bearing
(if equipped) in crankshaft. if
necessary, rapair transmission

2nd gear grinds only when cold

inform customer.

If necessary, replace
transmission oil with oif of
difterent viscosity (see specs/
procedures in this manual)

Diaphragm spring tips broken or
bent (instaliation error; release
bearing runs off center)

2

Replace pressure plate” Check
guide sleave: replace if
necessary. Check adaptor
sleeves

Clutch disc too thick

Replace with correct clutch disc

Lining rusted onto flywheel
{long perniods of disuse, high

rglative humidity)

Lightly sand friction surfaces.
Replace parts whean corrosion
is severe
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Clutch 3@ |
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Complaint Possible cause Corrective action
Cluteh slips,; little or no Master/slave cylinder piston Replace masterislave cylinder.
ciutch actlon does not return to rest position. | Change brake fluid, bleed

{hydraulic clutch)

systam.

(mechanical clutch)

Clutch cable impraperly .
adjusted (insufficient clutch free
play). Wrong clutch cable

Carrect adjuétmem. Raplace
with correct cable, if necessary

e R

Self-adjusting mechanism
(i equipped) defective

Replace ciuich cable, if
NecassSary

Clutch cable binds or drags

W
.

Replace clutch cable, if

1 necessary

(manual transmission ——
020 only)

Clutch release pushrod oil seal
in input shatt leaks

Replace oil seal. clutch disc.
Clean pressure plate and
fiywheal

(&l vehicles)

Wrang clutch disc, wrong
pressure plate instalisd

Replace with correct cluich disc
aor pressure plate

Clutch disc worn, burnt
pressure plate, overheated
grooves, pressure plate
distorted due to wrong
installation, pressing force of
pressure plate too low. Driving
errors, nomal wear

Replace ciutch disc, pressure
Plate. instruct custormgr

Mechanical components of
transmission drag, pedal
linkage binds

Clean pivot points, lubricate.
repair it necessary

| Cluteh disc. pressure plate,

fiywhee! oil-contaminated.
Crankshaft oil seal defeciive.
Grease on contact surfaces
from over-lubrication of hub

Replace clutch disc. Clean
contact surfaces of pressure
plate and fiywheel. Replace
crankshaft ¢il ssal. remove
surpius grease from mput shaft

Cluteh dise installed from wrong
side

Correct installation. Check
cluteh disc: reptace it necessary

Fiywheel too thick; excessive
wedr on.contact surfaces

Replace with comrect fiywheel.
Check dise and pressure plate:
replace if nacessary

A
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Complaint

Pessibie cause

Cormective action

Clutch pulls, powér train
ratties :
{hydraulic clutch)

Adjustment on clevis not correct

Correct adjustment

Air in the system; master
cylinder/stave cylinder defective

Replace defective part. Check
brake fluid level, bleed system,
check for leaks

{mechanical clutch)

Master cylinder/slave cylinder
pushrod does riot retumn (o rest
position

Replace defective part. Change
brake fluid, if necessary. Bieed
system

Clutch cable binding

Replace clutch cable

Clutch pedal binding-

Hote:

Prior to checking, disconnect
ciutch pedal from ciutch cable. -

Clean pévoi points, lubricate if
necessary. Replace bushing if
necessary '

%

Linkage on transmission binds
or drags

Gean pivol points, lubncate.

Replace bushing if necessary

(all vehicles) Engine runs unevenly Check engine adjustment;
correct if necessary
Driving errors: acceleration mrm | Instruct customer
too low ‘
Wrong clutch disc installed Heplace with correct cluich disc
Noises in idle Clutch lining, contact surface of | Check clutch release pushrod

{manuai transmission ~—
020 only)

pressure plate and jlywheel qil-
contaminated (oil seeps out of
clutch housing)

oil seal; replace if necessary.
Replace cluich disc: clean
pressure plate and flywheel

{all vehicles)
W

Torsion spring broken

Replace clutch disc

Clutch disc instalied without
spiing cage (rattling in idie)

instal! clutch disc with

1 8pring cage

Pressure plate distorted,

Replace pressure plate

P

broken, out-of-round-

£ngine runs unevenly

Check engine adjustment;
correct if necessary

. A8
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Clutch 3@

Poasible cause

Corrective action

Complaint

Nolses in idle
(all vehicles) — continued

Engine mounts are too "soft™;
misaligned )

Check contact points. Feplacs
if necassary, with. correct
engine mounts “

Shock absorbers défeciive

Replace shock absorbers

Clutch lining, contact surface of
pressure plate andg flywheel oil-
contaminated

Locate cause of contamination;
repair as necessary.

Repface cluteh dise: clean
pressura plate and flywheel

Release beanng twisted on
guide sleeve, seized (presses
from one side on diaphragm
spring of the pressure plate)

Replace release bearing and
guide sleeve. Check
mechanical components and
pivot points

Congact surface of pressure
piate has lit on one side only,
due to twisted release bearing

Housing of pressure plate
warped during assembly.
Contact surface of pressure
plate has lift on one side only

Check contact surfage for
clutch lining on fiywheel
pressure plate and diaphragm
spring: if necessary replace
pressure plate. Replace release
bearng and guide sleeve.

Input shatt greased excessively
(traces of grease on clutch dise,
pressure plate and flywheet)

Clean grease from prassure
plate and ftywheel Repiace if
damaged (i.e.. scoring, signs of
overheating. grooves). Remove
all lupricant from hub and input
shaft, lubricate input shaft
lightly with G 000 100. Move
clutch disec back and forth;
remove excess grease.

899
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Manual Transmission - Controls, Assembly 34

. T,
e . index
018 5-speed | N
Differential Holiow shaft
2 assembly 34-180 replacing  34-350
End coverldrivp flange o input shaft/selector rods
B assembly 34-370 ® assembly 34-210
8 disassembling/ ol
assembling 34-380 pump
9 ® assembly 34-250
Fifth/reverse gear # bushings 34-280
@ assembly 34-150 8 gears, checking end play 34-270
Final drive pressure lines 34-280
@ assembly 34-230 Push rods
First gear needle bearing @ assembly 34-40.
 replacing 34-230 front, installing 34-50
) : & removingfinstaling 34-30
First/second gear synchronizer huly ‘
s replacing 34-340 Shift rods
8 assembly 34-40 )
Gear carrier housing removing/instaliing 34-80
assembly 34-290 &F
g assembly overview 34-190 . Spacer piate
® disassembling/ replacing 34-360
Wit gear. dssssembing’ 4 shim an pielon
i r, di |
assembling 34-200 , . | assemoly 34-310
& removing 34-170 ¢ Technical data
® replacing 34-320 ® chat 34-10
Gearshift . o Transmission
‘ ® assembly  34-20, 34-30 @ assembly 34-150
"~~..% connecting rods 34-20 -7 ® disassembling/
® Tever, adjusting 34-126 assembling  34-220
® lever, adjusting pin  34-100 L} {gmoving/instaﬂing 34-140
B lever, assembly 34-50 seals, vent,
@ lever, checking ball stud, installing 34-240
adjustment 34-110
® lever housing, crimping 34-70 S g
@ linkage, adjusting 34-130 %

% ALL'NEW INFORMATION since last fiming
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Manual Transmission - Controls, Assembly

- Pin at gearshift lever housing, adjusting
length

& adjust bearing pin length, after installing push
rods
@ dirnension @a=17 mm (43/64 in)

Mote

Bracket B, if present, can be removed 0 adjust
housing pin. Position carpet aside, if necessary.

=

B.i5 018

Pin 2t gearshift lever housing, adjusting langth 34’"1@@‘1
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v Manual Transmission - Controls, Assembly
Technical data, 5-speed transmisslon 016
For jocation of transmission codes, see Repair
Group G0
Codo AWW
Froduction from 1/80
to
Appiication type Audi V8 Quattro
) engine 3.61 liter — 184 kW
Rear final drive AXZ
Ratic final 379 = 4111
1st gear ‘| 3810 = 3.500
2nd gear 3418 = 1.888
3rd gear 3226 = 1.231
4th gear - 28:31 = 0.803
5th gear. 2737 = 0.730
raverse gear 3811 = 3.455
Spesdometer electronic .
Lubricant capacity 3.0 fiters (3.2 U.S. g
Lubricant type Transmission oil G50 (synthatic oY)
% SAE 75 W 80 ‘
Clutch actuation hydraulic.
Clutch disc diameter 240 mm
Drive flange diameter 108 mm
Speed in highest gear at 1000 RPM 38 km/m
, o {23.6 mph)
N e

B.2

Gig

Technical dece, 5-3ped tranamission 0;6 34“? @“?
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Manual Transmission - Controls, Assembiy

Gearshift lever, checking adjustment

shift into 1st gear -
& push gearshift lever to left stop
@ release lever
® lever must spring back at least 5 mm (1/4 in)
1o right
shift into Sth gear
® push gearshift lever to nght step
% release lgver A
@ iever must spring back at least 5 mm (/4 in) *
io left
If NO

& adpust gearshift lever, section 34-120

Note

Spnng path length from nght stop (n Sth gear)
should shghtly exceed spring path length from left
stop (mn 1st gear).

®

818

o016

Gearshitt lever, checking adjustment 34“‘% F0-1
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Manual Transmission - Controls, Assembly

PR

*

Gearshift lever, adjusting

place transmission in Neutral

loosen stop assembly mounting bolts (arrows)
move stop assembly laterally
tighten bolts

€ 4
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8.17 “ . Lﬁ' Gearshift iever, acs:ustiné 34'12@?
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Manual Transmission - Controls, Assembly

-
i
'

Gearshift linkage, adjusting

;T o
- - ’”v\’“‘::%{i
D r J DI g
S S
@/ ik 347748
B

Mote

Adjust inkage in the foliowing cases only:
© if further alignment 15 needed following
gearshift lever adjustment {section 34-120}
& if clamp between frontrear shift rods has been
loosened during repair procedures

in addition to componenis removed grevious to this
procedure:

2 remove front wheels
8 place transmission in_higutral

B press adusting rod (arrow) off &
ball stud and at front shift rod, using
suitable-sized lever

& adjust adjustng rod
@ b =134 mm (5-1/4 in)

@ press adjusimg‘ rod on
e guige lever through wheel well operings at
axle shafts .

0N [ V. I, %




Manual Transmission - Controls, Assembly

& align slotted holes of stop assembW/covér plate
and tighten bolts

& lcosen clamp (arrow) between front/rear shift
roas
@ rear shift rod must move frealy

look :for projections {arrow &) on shifter console
@ if present. remove by sawing off aiong dotted
line {see iltustration)

CAUTION

Cover gearshifi mechanist with an oily rag to
catch shavings that might fall into the gearshift
hausing. ’

® remove spacer sleeve B and spring

8 pull up gearshift lever to stop

819

G18 Mm linksga, aaiuwng 34"1 3@"2
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Manual Transmission - Controls, Assembly

® install gearshift linkage gauge 3048
B ugiten clamp nut
B remove gauge

B check gearshift iever adjustment, section 34-110
adjust gearshift lever if necessary, section 34-120
B shift through all gears, checking for binding
condition ) 4
& with special attention 1o reverse gear lock

install boot, seating it against shift lever head
@ install shit knob

AERE S

¢ am -

W

[ - ‘

820 ? _ 5 01"6 Gearshift linkage, adjusting 3@“? 3@“3
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Manual Transmission - Controls, Assembly

Transmission, removing/instaliing "

Removing .

8 disconnect battery grour;d strap
© located beneath rear seat

remove front wheels

& remove cross brace to su.spension strut domes
(errows)

@ remove comp?éte air hfter/duct assembly (arrows)
@ detach lower housing, position rearward, then
pull up and out

&

=4 \
ST )
;W

|

remove bracket (upper arrow) for ignition wire
@ holts (iower arrows) are seif-locking, always
replace

fewso ue
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Manual Transmission - Controls, Assembly

PO . S

® remove bolt (amow) for engine harness support
bracket

& remove all wiring retainers from transmission

8 remove engine/transmission conneching bolts <
{two) .

® remove bolts {arrow) for nght engine mount

% remove engine lower cover

B remove Crossmember (arrow)

@ remove front exhaust pipe with catalytic
4 converter. Repair Group 26

remaove transmission heat shield

f

B.22

016 Transmission, removinginstailing 34"% @*@'é
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 Manual Transmission - Controis, Assembly

dezn

&

(552755}

® ramove driveshaft heat shield (arrow) -
remove driveshaft, Repair Group 39

[
& remove bolts for transmission mounts {right side
shown) ’

Fo

r
e

=

.

& install engine support bridge 10-2224 in left
engine mount '
e raise engine slightty

s remove axle shaft shields
8 disconnect axle shafts from transmission and
position them on subframe

@ disconnect pressure line from pressure hose

(arrow) at clutch slave cylinder !

® plug hydraulic openings

& clutch slavig cydinder remains on trapsmisston
r

8 disconnect front/rear shift rods, section 34-80,
and frontrear push rods, section 34-90

& disconnect backup light

& disconnect speedometer sensor connector

& remove wiring retainers from transnussion’

£

016 Tmmim. mrnoving/inmiling‘ 34‘1 4@”3 .
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Manual Transmission - Controls, Assembly

@

® remove cable guide B for sea! belt tensioning # .
system. Position guide/cable assembly upward ¥
and out of the way i
® A=40 Nm {30 ft i) .
F
f
* b
» ® release oxygen sensor wire at left transmlssidfza, " ’ B
mount, by carefully prying wiring retainer apen ;
}
¢ 1
b
3
B
A LB
. & detach oil pressure supply line from ol pump . :
. ¢ plug hydraulic openings - & f"
H
, b
h & u 3
= E»A
“@ disconnect front/rear oil pressure return liness
(@reow) . N
o plug hydraulic openings %:
& detach oif pressure supply and return lings at A/C N
compressor B
. F-
. .
*» ;
| 4
- [o 34 L
824 P 018 | rranamissi n, removing/instailing "1 @@“4 ¢
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VAG 13834
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‘ Manu;ai Transmission - Controﬁs; Assembly
F

‘remove engmelransmission mounting bolts,

except for 3 shown (arrows)

v,

support subframe with transmission jack and
adaptor, VAG 1383/A and YAG 1584 or
eguivalent .

remove subframe mounting bolt

lower subframe carefully o give adequate
clearance, then tie subframe 0 body

secure axle shafts to subframe

be sure radiator fan tums wathout interference

H NO »

loosen engine mount sfightly, then check again
support transmission with jack YAG 1383/A and
adaptor, or equivalent

remove transmission nghileft mounts, along with

- transrrission suppont (feft side shown — arrow)

remove remaining enging/transmission connecting
bolts. from underneath
push transmission back

CAUTION = .

Be sure the axle shafts move freely. Check that
all wiring retainers at the transmission are
loosened. The cable guide for the seat beit
tensioning system must be positioned as far '
back as possibie over the cable bracket.

=

016

o

Traﬂismimkﬁ émoving/installing' 34”@ 4@“‘5
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Manual Transmission - Controls, Assembiy

® lower transmission carefully

- B
R

Hote ‘
Following transmission removal, the clutch slave
- cylinder should be taken off. it can be reinstalied
during fransmission assembly. See clutch bleeding, -
Aepair Groyp 30. -

installing

@ install transmission in reverse order of removal
and note the following:

e install enging/transmission mountings and
axhaust system, without tension. See Repair
Group 26 for exhaust system tightening
torques

@ clean grease and corrosion from driveshait
splines, and lubricate with a thin coating of
G 000 100

& check for presence/condition of dowel sleeves
in the cyiinder block and replace it necessary

e hleed clutch, Repair Group 30

o lubncate crankshalt bearing with MoS, grease

5

@ when installing push rods:“ehieck that pin A on
the gearshift lever housingss inserted in rubber
block B. Adjust pin length, section 34-100

@ check/adjust gearshift lever/linkage, sections
34-110, 34-120, and 34-130

c3 V 4 018 Transmission, remown;/tnmlq;'g 34“14@‘5
. , , _ ; '
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Manual Transmission - Controls, Assembly

u

Tightening torgues . \
»
iransmission to engine (M12) 65 Nm (48 % ib)
(M10) 45 Nm (32 # ib)
(M8} 20 Nm {18 % Ib)
Axle shaft to trahsmission 80 Nm (58 tt Ib)
Crossmember 1o body 10 Nm (88 in b

. of 102 cm kg)
Cross brace 10 suspension s

strut domes 25 Nm {18 i Ib)
Engine mounting to body 40 Nm (30 # ib)
Transmission mounting 1o subframe 40 Nm (30 #t ib)
Transrmussion support for mounting

to transmission oo
Subtrame 16 body

40 Nm (30 ® ib)

65 N (48 fi b}

and tum an additional
80° or 14 turn

Dnveshatt 1o transmission 53 Nm (41 £ Ib)

Dnveshaft to body ~ 20 Nm (15 f b}
Support at transmission for seat bel
tensioning cables 40 Nm (30 H ib)

Cluteh slave cylinger 1o transriussion 25 Nm (18 ft i)

Clutch siave cylinder pressure line

to hose 15 Nm {11 11 ID)
Oil pressure feed line at oif pump 25 Nm (18 h ib)
Oil pressure return lines (front 1o

rear connection) 40 Nm (30 %t 1b}
Qil pressure ling bracket at
A:C pump . 25 Nm (18 ft ih)
Axle shaft heat shieid at
fransmission 25 Nm {18 it Ib)
£
' )

ca

D16

Tranamission, removing Instatling 3@“"‘% @@“‘?
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The gearshilt lever cperates as toliows
® moves shift lavar out of 3rd ang 4th gear gate N
® maves shift lever out of 5th and reverse gear gate

. & preventS direct shithng from 5ih gear to reverse (lever

must hrgt be shitted back 0 Neutral, then through 3rd
and 4th gear gates)

1 — input shatt

2 — Sthreverse oekecior rod
3 — Reverea gear shit fork
4 — Spaeor ’ -
8 — Feversa goar relay lever

il
Sl

6 -~ Roverse gear intertock

7 — 5th gear

8 ~ 5thv geay synchronlzor sleeve

9 — 5th gesr chift fork

10 — Sth goar synchronizer ring
11 — 5th gear synchronizer hub

12 — 50 Nm (37 1 Ib) and turn additional 30° (1.4 turn)
13 — 30 Bm (22 # ib) ‘
14—'Eﬂnd~eom

o e et e g

B L -
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tsm end reverse gear, sssembly 3@“? 50-1
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Manual Transmission - Controls, Assembly

17 — Reverse gosr synchronizer (lurned 807}
18 — Mounting piste

1% — Tianamission housing

20 — Gearghift lover shalt

-C.7
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Manual Transmission - Coritrols, Assembly

71 positon myst be made belore remaval of he gear

camgr housing

{38,220 |
. . . - .
O & removing installing. secton 34170
if the shutt botising or pinon tapersd roller beanng ® assembly overview, secton 34190 o
are lo-0@ replaced. ang the dimeansion £ 15 not © transmussion. disassembling a;sembg'g-%g
_mridrked on the nng gear. measurement of the pmon secton 34-220 T

@ housing assembly, section 34-290

@ shin 54, sacton 34-310

@ gl Cover assembly. section 34-370
2 — Differential gear '

& assembly, secton 34-180

@ tinal dive assembly. section 34-230
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Manual Transmission - Conirols, Assembly -

2

1 30 M (22 1 1D)
atways replace boit
2 == 20 Mm (37 71 Ib), then i an additional 80°
< {14 )
" e atways replace
% removing instaling, secton 34-220

8 - Goar corrier housing .
© pelore remaving Or assernbhng: protect input shiait
saal from any damage by input shaft teeth #
necessary. cover lesth with (nsulatng sheath (from
. @ winng hamess)
o disassembiing assembling. section 34-370

3 — 25 Nm {38 # 1] 7 — Specer plata ' ' -
® B x 45 8 — Screw for Sihvroverse imterioek mechanism wr
® with washer 2 — Dowel pins

4 — End cower ,

. 106 — 23 Mm (33 # ib)
assernbry‘.wcnonsd:i?o ® M8 x 35
§ ~ Gasket @ without washer é
' #1 — OH drain plug — 25 Nm (18 ft 1)
. s
(o] o 18

Gear carrar romovinginstating 34"? 7@“1
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Manual TmnsmiSsion - Commis, Assembly

1%

10

9

e
W

34-2202 |

1 — Canter sbrow
sait-lockang
2 — Sthurewverse goar interiock mechaniom

3 ang 4th gear

3 — Differsntiai
® LEfOre reMOVING. TBMOVE GEAr CAMe! housng

5 — Oif pimp . Mﬁ
® ntegFited n nal dAVE cover

) assom%y sect wasol

© 30 Nm (22 1t i) : 8 — Axle fangsy ‘
e pravents direct shifting tfrom 5th gear into reverse
Levar myst be shifted hrst-into Neutral, then into 7 - 30 W (B9 In. 1b of 102 o kg),

then tum addtional 80° (1 4 tum)

8. 28 Men {13 00 i)
wnth washer

8~ 10 Nm (89 In. i 07 102 om kg)

@ disasgambhng assembling. Repar Group 38
4 — Finad grive cover ) 10 — Cover
@ assembly, secton 34-230 . -
@ instailed with Magne! downwarg _ 1 — Gasleot
016 3 4-
e Differenttal, sessmbiy = 8@-«1
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Manual Transmission - Controls, Assembly

12 - Seipctor shaft asammbly
13 - Dowel ping

14 — Fing! drive housing
assernbly, section 34-230

15 — Engina/ranamission mounting hex boit
install, betore instaiing axie fiange

18 ~— Ol drain plug — 25 Nm (18 ft ib)
17 — Ot filigr plug — 25 Nm (18 % Ib)

18 - Saloctor shaft lever
ramove install along with front shift rod

,\m
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Manual Transmission - Controls, Assembly
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Gm; carier, sasemibly overvisw 34‘”% 9Q-1
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Manual Transmission - Controls, Assembly

-
n
3
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[t

‘ 25 24 23 22 v 20 19 1@ 17 6 18

342203 |

1 — Inner race (2nd), lnput shalt bearing
drive inrer race onto mput shaft before instaling -

8 — Inner ruce of bell besring

mstalied postion. notch (arrow) faces Sth gear

.
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end cover secton 34.220
2 — 5th gear clutch hub

3 — Sth gaer synchronizer ring
checking ior wear, Reparr Group 35

§ — 5th gear with synchronizer hub and sleevs
nstaling Repaw Group 35

5 — 5th gaar needie bearing
8§ - Thrust washer -

7-Ci;ﬁy [ b . | S

8 - Dowel pin

10 — Detent for Sthvreverse gear — 30 Nm (22 b}
with pivot pin tor plish rod .

. - udumlng plate »
installation position: locking pin chamters {ace gear
camear housing :

12 — Spring i:lip
13 — 20 Nm {15 t b}

4 016

Gesf carrior housing with Sth geer, dissssembling/sssembling 34'2@@'?
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4 — Shouldar bolt

Manual Transmission - Controls, Assembly

LEEd INSteEd of bolt with sleeve

15 — Sleova
18 — Sthvraverse selector roY

17 — Gear cariss housing
assembly, secton 34-280

18 — Stop screw
18 — Caaket
20 — 5th geer shim

deterrmring New THCkNess. secton 34-220

21 - Contave withars

nstalied posiion, Repair Group 35

2 — 5th geer

23 — Circlip

24 — Spring pin

25 — Sth gosr Shift fork

onty avariabie with Sth gear sslector rod

€15

016

Geer carrier housing with Sth gesr, disessembling/assembling 34”2@@"2
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342242
it

T 1 Adjusting rod

2 — Shift rod

3 - Siop wmbl-;

& - Gosrshift lever

§ «~ Cover plate

§ — @mh rod

7 - Tronsmission selecior shaft lever

8.3

016

| Gearshift.connecting rod, assembly '34”2@‘§
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Manual Transmission - Controls, Assembly

361480

1 — Inpwt shant .
dmassembiing assembhng. Repar Group 35

2 - 3¢~ Ath gear shift fork

3 — Losk'pin .
© assemble in 3rd 4thgear seleci™ rod. using grease
8 nstalied posion, section 34-28.0

4w Jrd/4th gosr selector rod

& — 15V2nd gosr selocior rod fork
7 ~ Spring pin
& — 18¥/2nd gear shift tork

9 — laténd gesr solector rod -
supplied along with shift fork and selector rod fork,
as an assembly

10 — Pinton and hoHow shalt

5+ Spring pin disassembling assembling, Repair Group 35
?‘w | . 016 input shait end selector rods, essembly 34"2% @“1
e
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Manual Transmission - Controls, Assembily

vz & B owme. g,

Disassambiing

]
B

mount transmission in repair fidure, YW 540
drain transmission oit T
disconnect rear oil pressure retum ling, section

34-280

reqove cable bracket for seat belt tensioning”

systém

remnove front shift rod along with front push rod
and adjusting rod
remove Sthireverse gear interlock: section 34-180
ramove selector shaft, complete (do not

disassemble)

remave cap screw for end cover, section 34-170

Note

Before removing the input shafl socket head botts,
tlock input shaft as Sollows:

place transmission in gear
lock both axle flanges (arrow 1)
lock drive shaft flange, using two bolts (arrow 2)

remove input shaﬁ socket head bolts
remove end cover Doits
® bolts are geﬁ-locking; atways replace

v

&

Transmission, disassembilng/assembiing

4.
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Manual Transmission - Controls, Assembly

-
- %

remova end cover using slide hammer VW TP,

and adaptor VW 771/15
¢ A — threaded pin, M8 or M10

& pull off hubs and beanng 2nd inner race
@ A - publer US 1078 or Kukko 20/10
8 B_— needle bearing drift, VW 2954

remove 5th gear synchronizer ring

drive out 5th gear shift fork spring pin

remove synchromzer hub circlip

remove 5th gear with sleeve, hub, needle
bearing, ang 5th gear selector fork

@ selector rod should stay in gear carrier hausing

08 8 @

@ unbolt gear carrier housing and drive out dowel
piNs

@ remove gear carrier housing (with input shaft and

~ pinion)
remove 5th gear circhp

;;ull off 5th gear
e 12-75 mm separator. US 1103 (Kukko 17/1)
e two-arm puller, Xukko 18/0

Note
- Loosen pulier spindle after several revoiutions so
that the separair: - .o De repositioneg for better
contact with e uear Hepeat this procedure several |
times.
CAUTION

DO NOT remove the circlip, or the pimon will
fall out of the hollow shaft.

Note s

The pimion will move back in the hollow shafi to the
circlip stop when the puller is installeg.

Sleeve 41-801 is supported by the circlip on the
hollow shaft. (Circlip will not be damaged.)

¢
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Manual Transmission - Controls, Assembly

& check condition of gear
o replace if necessary

@ ramove céncave washers *

remove 5th gear sturn =

8 clamp gear carrier housing in vise with shafts
toward front end shift forks pointing upward
e use soft jaw covers for vise

B drive out sprng pin for 1sy2nd gear selector fork

CAUTION

Support the shift rod while griving out the
sSpring pin, '

turn selector fork upwards ‘ ,
remove selector rod stop screws, saction 34-180
drive out 3rd/dth gear shift fork spring pint

pull out 3rd/dth gear Selector rod

o shift fork stays m operating sleeve

@ do not lose smail interiock piece

<

@ remove thrust washer for 5th gear needie beanng

& remove cichip for ball bearing inner race

& remove inner race (not tightly seated), section
34-180

"8 remove Input shaft with 3rd/4th gear shift fork,

section 34-180 N :

@ remove reverse gear shaft and take out gear,
synchronizer ring and sprng

@ remove pinion with selector rod and 1st2nd gear
shift fork

Difterential, Removing

Mote

if only the differential s to be removed, the end
cover must first be removed. followed by the
complete gear carmer housing

2 remove mounting bofts for both axle flanges
® use drift to steady

@ remove bolts fram final drive cover
& press cover off
- @ remove differential

£18
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Manuai Transmission - Controls, Assembly

v

Differential, instaliing
Nota ‘

Before instaliing the axle fiange, nsiall the hex bolt
connecting the enging and transmission.

& install pinion with shift fork and selector rod,
section 34-200

8 nsert screwdriver & from 5th gear s«de through
opening for reverse gear shaft
&8 install reverse gear and synchrorezel nng
® be sure flat edge of nng {(@rrow 1) points
toward pinion and input shaft

install compression spnng - .
@ aftach single angled end in recéss on
synchromzer nng (arrow 2)
@ turn double angied end to left and hook
opening 1n gear carmer housing (arvov 3)

MNots

When installing campress'_wn spring on synchromzer
nng, iift gear andwnchronizer ning slightly with
sCrewdriver and push screwdriver slowly through
spiing. Hook spring end at gear carner housing
opef?img ’

® push gear shaft in -
& puUll screwdriver out slowty and note position of
COMpPrassion £pnng

install mounting plate

B engage reverse gear and attach sprmg ch,
section 34-290

& eMOve reverse gear

@ install infut shaft with 3rd/4th gear shm fork
section 34-210

® install wner race of rofier beamg
@ notch points toward.5th gear teeth

z install cu:clup for mner race, and mount mrust
washer

position selector rods in Neutral and be sure
interlock pins are mstaljed torrectly, section
34-290

install 3rd/4th gear selector rod with small
interiock pin
2 assemble pin using smail amount of grease

/
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Manual Transmission - Controls; Aésamﬁiy

& pin together 3rd/dth gaar shift fork with-selector
1 A '

@ install 1sU2nd gear selector fork lock sleeve
@ install stop screws with new gaskets, and tightsn

5th gear shim thickness, cse!ermimn:q

8 measwe distance between inner race of tapered
rolier bearing and circlip mounted on it )
@ push upward with depth gauge when taking

reading

e determine shim thickness from following chart:

Waasuring

Range (mm) | Thickness (mm) Part numbar
34.75-34 82 3.3 016 311 391 BC
34.83-34 92 34 015311 391 8D
34.93-35.02 35 016 311 3981 BE
35.03-35.12 36 016 311 391 BF
35.13-35.22 37 016 311 381 BG

Assembling °

8 instail concave washers
& only outer edges touch each other

2 heat 5th gear o approximately 120°C (250'F)
before sliding on
~@ gear shoulder faces gear carner housing

® press Sth gear on untl sealed

e - -~ "
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" Manua! Transmission - Controls, Assembly

VW 432

®, support 3rd gear of hollow shaf on thrust plate
YW 402 .
@ imponant for deterrmination of circlip

® install 5th gear cwchp
= install 5th gear with synchromizer hub and sleeve,
needie beanng and shift fork
e pin shift fork together with selector rod, section
34-200

& nstall synchronizer hub circhp
8 nstall 5th gear synchromizer fing \

& heat clutch hub'to approximately 120°C (250°F)
and install 3
e if necessary, drive on untl seated. using press
fube 38-100 :

£ press on 2nd inner race of ball beanng

& lybncate mating surfaces of spacer plate and
gear carrer housing/ransmission housing with
light apphcanon of sealer

® postion spacer plate on gear carner :

mstall gear carrier (beanng plate, input shaft,

pinion) 0 the fransmission housing
@ drve 1n dowel pins and tighten bolts to 25 Nm
{18 ft Iy
install complete selector shaft
instali Sth/reverse gear interlock
B posdion Bnd cover gasket and install dowel pins
position end cover and install mounting bolts
& install seif-locking bolts for input shaft. Tighten  ~

end cover by tightening these bolts
@ during hghtening, block input shaft using:
procedure descrided earher in this secton

@ loosen bolts 1/2 turn. after tightening end cover
B rehghten end cover bolts to 25 Nm (18 ft b}

Y -~
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Manual Transmission - Controis, Assembly

tighten input shaft bolts to 50 Nm (37 t 1t}
@ block input shaft as escribed earfier in this
section, and tighten bolts an additionat 80°
- (1/4 tm) ‘

= tghten ca scrgto 30 Nim (22 f o)

Note

Always raplace socket head bolts and bolts installed
with locking compound.

® install front siift rod and push rod

- @ install adjusting rod after checking adjustment
. .

s B install cable bratket for seat belt tensioning
- systerr
.® A =40 Nm (30 ft Ib) A
® B=G5 Nm (48 1t Ib)

& connect rear oil pressure return line, section
34-280

¥

C.23
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When.zeplacing parts marked with an astensk (), further
adjusiment 1s necessary See adustrent overview. Reparr
Group 38

1 — Axie flange seals
e press off with extractor lever VW 681
@ diving In. section 34-240
o dplacing with transrussion installed. Repair
Group 39 % R

2 — Final drive cover
® with mtagvallon pump N
@ repainng ol pump, section 34-250
. ]
%

3 - 852 ghim
@ note thickness
@ see Repar Group 39

*4 — Smali tapered rolier bearing, outer race (see
rote) :
@ for ditferential gear
o removing installing, Repar-Group 39

% - Large tapered roller bearing, outer race (see -
Mots)
® tor differential gear
8 rermoving instaling. Repar Group 39

£ - BY phiin
# 1oty thickness " B
@ gee Regar Group 39

ﬂ _.Manual Transmission - Controls, Assembly
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Manual Transmission - Controls, Assembly

7 — Final drive housing
& belfore removing housing. determing installation
positien of pinion {actual mgasurenwm), See
Repax Group 39 Co
e pofore installing transmission. instatl cable bracket
- for seat bell tens©oONINg system

g < Back-up light swhch - 45 Nm (33 R Ib)

8 - Ball stud for adjusting rod
instalied posinon, section 34-240
10 — Vom
note nsertion depth, section 34-240
11 — Sabector shait saal
& withdraw using extracior lever VW 681
o driving In, section 34-240

12 - sander
¢ i the transmisaion s installed. the speedormeter
» gender can be removed as follows
~ rethove tront axhaust pips. Repar Group 26
— rémove and cover lor left axle flange, from
transmission
~ disconnect wiring trom speedomeler sender
- release speedometer sender and remove

13 <« Retzines for spesdometer

14 — Input shaft needis baaring
ramoving installing. Reparr Geoap 35
15 -~ Larpe tapered roiler boaring, outer race
@ belcre removing, delermne nstallation peston of
pinion (actual measurement), Reparr Group 3%
@ removing instalting. Repaw Group 35
16 ~ §3 shim
& rola thickness
® sep Repar Group 39
17 ~ Off fitler plug —.25 Nm (12 f D)
18 ~ il drain plug — 28 ngafttb)

19 — Spacer.

20 — input shett seal
® remove with extracior lever VW 681
o mstalling. sechon 34-240
% can Da replaced with rransmission removed.
belore dissassamoly

21 — Plastic guide sleave
o not lubrcate

22 — Spring
23 — Retaiping plate
24 w15 Mm (11 §1 Ib)

25 — Chuich release lever
lubricate all inction surtaces with MoS,

% — Magnat | -

B

4

06

Final drive, assambly 3&“23@‘3

—REE R W TEITC T TERpT RIS a3 wm e

LI

T

o g -

4

“umpey W wem n

PR

3 CmuwEm  wp mx oW ws s

g

¥
o
:
v
H
4
E
H
¢
B
S
i

)
¥
®
!
|
i




o

Manua! Transmission - Controis, Assembly

PR
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. B
Transmission seals, vent, and bali stud, -
instailing ‘ i
Cw o -
Axle fiange seal ' ) -

@ install with driver 20862, until seated (left side :
_shown) :

b

]

i

i

i

'

f

Selector shaft seal i

B install with gusde pin 10-15, until seated 2

P

W e E

2 £

L

7

B

&

© Input shaft seal “ : 3

& nstail with press tube 30-100 and thrust tube f

VW 454, untl seated £ :
& F

!

B

. 8

o r

1

i

:

&
S .
/mm -
D4
013/ Transmissien 2eais, vert, and ball stud. instaiiing 34“2%@“? i
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o Manual Transmission - Controls, Assembly

- Vent in final drive housing .
@ press-in depth a =21 i (33164 ih.)

Ball stud for adjusling rod
e installed position. (arrow)

Vg
{
et . = ‘\&
05 ’ ] o1é fw ssats, vent, and bail stud, instatiing 3@“240“2
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Manual Transmission - Controls, Assembly

b

IR

22 22 21 -7 20 18 18 17 ° % 15 14 13 42 #

e . W

e
Mote ) ) 4 — Spring pin
W repIaCrg pErs marked with an astenss (1 check : dnvef::%f;?;:;“;:vg:ar nousing
oand play of On pump gears sechion 34-270
. : § — Inkgt pipe
1 — Chelip . vth Bilter screen
2 — Ol pump drive gear (21 teath) & — Clomp N
® before inslaling. POSITGN AKGNME! SOMKYS :
@ mnslatl on gearshatt . 7 - Pl

3 — Oll pump drivs whoe! (32 toeth) -~ 8 - Off pump cover ‘
® removing rom difterential géar housing Reparr o reptece 4 therg 15 heavy sconng i area of pump
Group 39 gears
# nslatied posion Repar Group 39 - @ cover can be removed as olows with
| trangrmusson instalied 7
— temove front t systern Repar Group 39
— remove nght axie fidrnge end cover

v

us " . | Gié Oﬁwummmy 34“25@31
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Manual Transmission - COm@é, Assembly

$ — Washer
13~ B Nm (M In. b or 82 em kg)
13— 25 N (18 7t i)

12 ~ Brmoiu
13 — Oering
8 aiways replace

© pOSIen 1N PUMD COVer Qroove (Vo)

14 - Beering bushing
& ramowing from pump cover. section 34-260
& mstating 10 pump cover, SeCtion 34-260
° inglalied posHon, section 34-260

"18 - Ol pump poar/shatt (see Note)

18 — Of pump pessshsit (see Kots)

T — Bearing bushings (seg Mots)
® rermoving from pump housing. section 34-260
° mstaking N pump housing, section 34-260
& nsialied position, secton 34-260

18 - Gashet (s0e Noba)

when removing gasket with transmission nstalied,

remove ront exhaust system. Repar Group 26

“w
18 — Check bail
20 — Comproasion spring "
&1~ Fingl drive cover
with mtegrated od pump
22 ~~ Beariwy bushing
© for gear shaft
@ removing. section 34-260
& myalithg, sechon 34-260 v
® mslalied poson. section 34-260 .
23 — Allgnment spaings
- !
o7 o018 . ‘ 34 ‘
06 pump. sssembty =250-2
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Manual Transmission - Controls, Assembly -

Oil pump bushings, remnvmglinstai!ing

Beaﬁn;; bushing {in pump cover), removing

8 extract beanng bushing. using the following:
® A - puller (12-186 mm), US 1010
{Kukko 21/1) )
@ B - support. Kubkko 22/1
~ e € - thrust pad, 30-205

CAUTION

Use thrust pad to prevent damage to sealing
surface

Beazring bushing (in pump cover), installing

® press beanng bushing n until seated

Bearing bushing (in pump cover), installed
position

Note

Flat edge (arrow 1) faces recess (arvow 2} 1IN pump
cover
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_Manual Transmission - Controls, Agsembly

a

. Bearing bushing (in pump housing), remaving

a8 extract beanng bushing, using the following:
e A — puller (12-18 mm), US 1014
(Kuitko 21/1)
» B — support, Kultke 22/%
Note '

Follow the same procedure when removing bearing
bushing for either oil purmp gear.

Bearing bushing (in pump housing), installing

" ® press bsaring bushing i until seated

pole

Follow the same procedure when instaling beanng”
bushing for either ol pump gear.

Bearing bushing (in pump h(:;using}. instalied
posgition )

Note

Flat edges (arrows 1} face recess in housing
(arrow 2).

Bearing bushing (for pump gear/shaft), removing

@ extract beanng bushing, using the foliowing
6 A . puller (12-16 mm), US 1010 (Kukko 211)
e B - pulier. US 1039 (Kukko 22/2)
-

Rateab Biantes LAt A S hE
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Manual Transmission - Controls, Assembly

vwan
YWa40
Sl NG L ‘
AU
o g
”vwwz YW403

(L f&
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Besring bushing (for pump gear/shaft), insiailing

B press bearng bushing in untit szated

Bearing bushing {in final drive cover), instailing
fNote

Flat surface (arrgw 1) faces the outer circumference
of the final dnve cover (arrow 2)
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Manual Transmission - Controls, Assembly
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Cll pump gears, checking end play

@ position straightedge across oil pump gears. as
" shown
® nsert 0.05 mm feelsr gauge (arrow) between
straighledge and housing sealing surface

- if feeler gauge cannot be inserted ‘
e |
- g nstall gasket (1.50 mm thickness, Part No.
N 018 115 189)
- ’ If feeler gauge can be mnserted .
.

8 mstall gasket (2.00 mm thickness. Part No
016 115 18%9A)

B assemble o pump and be sure that all gears
wirn easily : )

e creen oo

ms Ol pump gws checking end p!ay 34-2?@“1
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Manual Transmission - Controls, Assembly

A

™

S
e /

W e e

34.2245
®
- . 0
1~ GH cooker LT 25 bl (18 11 1D)
@ nlegral with radiator L DO altaches o pressure ine 1o ol pump
® wng B P RN :
removing mstalling Repair Group 19 8L on p ure return line. rosr
2 — O-ring - )
" arways replace ' 9~ Bracket «
. . 10— 25 Nm (18 1.Ib) . ’ :
3~ 10 M (89 ]
boits aﬂ(achwc‘)'al.:r:;sfg ﬁnf;: !go; ol cooler :bolt attaches ou préssure ine to end Cover
4 — O} pressure return ling. front it — Bracket.
12 — 25 Km (18 Ht ib)
§ - O pregsy supply |
e #m)a i Dot attaches ol pressure lines to A C compressor
§ -~ 40 Nm {30 ¥ ib) %
7
D1z

ms.‘: o,,m soos, removcg osating SA=280-1
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.Manuai; Transmission - Contrp!é, Assembly

24 23,22 21 20 e
™

i 17 8 18

7l
B4-2207 |

T — 5th reversa Gear shift rog
2 — Rewverse goar shift fork

3 Keys
nBlaled posiIoN Sechon 34300

4 — Cuter rece. pinion tapered roller bagring,
remgving nstating pimon  Repar Group 35

9 — Slop serow

10 — 13U8th gear Interiock R
ingiatied position. section 34-300

11 — Gesr carrier housing L
when Teplacing. detemmuna $4 shim thckness.
secton 34-310

12 « Sth geer intertock mechaniam

§ - 84 ahim nstaled postion. sectan 34-300
agustment Repau Group 39 - :
13 ~ Roloy lever boit — 25 Nm (26 % )
& — Sering 13 — Rotler bearing
7 - Plungar - " - see npul shafi. remoiang nstaling. Repar Group 35
& — Gasket ' , , ; '
V-]
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& Manual Transmission - Controls, Aésémbly

&

15 — Raveres geer Inteviook

nstatied postion, sacion 34-300

16 ~ Reverss geo7 relsy lever
ausung, section 34-300

17 -~ Revevon glod
o romowng bushing, secton 34-300
o mstaliing bushing. section 34-300
18 — Reverse gesr synchronizar
. @ checkn for wear sechon 34-300
& inshaled postion: fiat edges face pimon and
ingut shatt

19 — Progoure epring
nstaled position: sngle-angied end hotks Into notch
on synchromaar nng. Doubie-angied and 1s tumed ©
left and hooked in opemng on gaar camer housing

29 — Reverss goer ghaft -

21 — Mountng plote
instatied prahon: lockang pan chamiers tace gear
camer houstng .

22 — Spring clip

23 - Sloevs )

] 24 — Hex bolt — 20 Wm (15 1t b}

18

Gear carrior mmlm 34"2%“2
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Manual Transmission - Controls, Assembly

Gear carrier housing,
disassembling/assembling

5th gear Interiock mechaniam, installéﬁg

1at/4th geer interiock, installed position
Nots ’

The recess (arrow) will not be present when the
selector rod is at 3rd/dth gear.

Reverse gear interlock, installed position

%

Dis

oie

34-300-1
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Manual Transmission - Controls, Assembly

YW 408

Reverse gear bushing, removing

Reverze gear bushing, installing

b -
B
PP @
; .
F

Synchronizier ring, checking

press synchronizer rnng onto gear and measure
gap & with feeler gauge
® 2=007523 mm (new)

:::Em @ wear imit: 0.2 mm N
= [ )
- |
a7 018 | Gear carmier hw.smg dﬁw&mes;mumg 34'30@'2
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Manual Transmission - Controls, Assembly

Reverge lever, adjusting

2 install reverse gear and insen relay lever &
& nstall both in gear camer housing
® push relay lever in drection of arrow and thread
bolt into relay lever until seated
@ bol and threaded lever bushing must be
aligned

8 press iever aganst bolt and [cosen bolt unt
threads of bolt just touch bushing threads
e bolt must have been turned back at least 1/4
tuen

& tighten boit 10,35 Nm (26 ft ib)
@ engage reverse gear several tmes and check
that relay lever moves easity in all positions

D18

otg

Gi;#r carrier housing, disassembling/assembling 34"3@@“3
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4 ' Manual Transmission - Controls; Assembly

<

wTisam oL

ot

Lubncate all jonls and moving parts with white, grease '
Part No ADS 126 000 05,

1 - Shift rods snd front push rod
2 assembly. section 34-40
@ shift rods. removing/instaliing, secton 34-80
® push rods, removing installing, section 34-80

2 — Gegrahifl lgver and reer push rod
® agseembly, secton 34-60 -
% push rods, remaving/instalimg, saction 34-90
@ gearshift leverimkage. checking agjusting.
sectons 34-10, 34-120. and 34-130

"3

P

B4 K ne Shift controts, nssombly g&"@@“'ﬁ
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) - Manual Transmission - Controls, Assembly

L T L T T I -

342208 |

Mot

The thickness of the 84 stum must be redeterrmined 1t the
geas camer housing. the 151 2na gear synchromzer hub or
the hatiow shalt and spacer plate. are replaced Thig
adjusiment aist changes the prelcad of the omion beanng

1 — Large agered roller bearing
2 — Holiow shait

2 - 18V2nd geor synchronizey hub
4 — 15t goar neadie bearing

5 — 54 snim

& — Pinion
1»$M;Wmemmﬂng

8§ — Gear carvir housing
9 — Spacer plate
10 — Fingl drive housing
& — Deopth of gear carrier housing
sacton 34-320
b - Length of needie bearing hner race
secton 34-330
¢ — Longth of 1st2nd ghar synchronixer hub
section 34-340 R
¢ - hMessurement from pinicn head to contact coliar
of synchronizes hub on hollow shatt
section 34-350 .
¢ - Thickness ¢f spacer plate
,section 34-360

B I I L

018

S4 shim and pinion: asmmbfy 34"31 @'1
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- Manual Transmission - Controls, Assembly

Gear carrier housing replacement ang 84 -
shim determining

® redetermine $4 shum thickness. as follows:
¢ measure depth of both old and new gear
carner housing
o calcuiate difference

Example

Otd gear carrier .
housing depth & = 121.60 mm (4.787 n.}

New gear carrier
housing depth @ = 121.85 mm (4787 in)

Ditference = 0.2 mm (010 i}

if the new gear carrier housing 's deeper
@ install correspondingly thicker S4
£ if the old gear carner housing is deeper

install correspondingly thinner $4

Exampile ,

Previous shim 0.95 mm (0.37 n)

. | Difference ~ 0.25 mm (0.10 in)

New S4 shim = 1.20 mm (0.47 in)

Shims available as replacement paris:

Thickness {mm) Part number

024 $16 311 383 BA
, 0.2y 016 311 393 BB
0.30 | 016 311 383 BC
0.33 016 311 393 BOD
0.36 016 311 383 BE
039 016 311 393 BF
0.42 ' 016 311 383 BC
0.45 016 311 383 BH
A 5;85 848 311 383 BJ
093 016 311 383 BK
1.17 016 311 393 8L
1.41% 016 311 303 BM

LI - mmmm 34-320-1

-w-wzw' g = v

FTETR e TRer

T T e

3

T T

-

[

5 gn‘a wom e

s A mmewgm + g gep e wov=w



LF T

N T -

ey

S IF L S

Manual Transmission - Contr‘ois, Assembly

a.......aﬁ;.ﬁns.i‘.‘x -

1st gear needle bearing replacemem and

sS4

shim determining

redetermme 84 shim thickness, as follows

@ measure length b for inner race of both old /
ang naw needie Qearmgs /
o caiculate difference i
Exampie
Old inner race

dimension b = 31.85 mm {1.288 i)

New inner race
dimension b = 32.00 mm (1.260 in)

Difference = 0.05 mm (0.002 n)

i the new race 1s jonger

® anstali correspondingly thinner 54
it the old race 15 longer

& install corespondingly thicker 84

MNote

Select replacement stumns from«chart in section
34-320.

o
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Manual Transmission - Controls, Assembly

1st/2nd gear synchronizer hub

replacement and S4 shim determining

@ redetermine S4 shim thickness as follows.
e measure length ¢ on hub of both oldinew
synchromzer by posmioning jaws of Vermer

caliper 1in siots for keys
. @ calcuiate difference

Exampio N

Old synchronizer huls ¢

= 19.65 mm {0.774 in)
New synichronizer hub ¢ = 19.60 mm (Q.772 i)

[ iference = 0.05 mm (0.002 in)}

It the new synchromizer hub 15 longer
2 nstall correspondingly thinner 54
if the oid synchromizer hut 15 longer

® instail correspondingly thicker 54

Note

Setect replacement shims from the ghart in sechon

34-320

T e g

D-22

016

1w2mmsvnchr;n&mhuhmpimn
and 84 shim determining

34«340-1
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Manual Transmission - Coritrols, Assembly

Hollow shaft repiacement and S4 shim
determining

-

B disasserr;ble pimon up to hollow shaft
@ remove Circlip (arrgw) for spring pin
@ tighten slesves to exactly 10 Nm (89 in. Ib or

102 cm kq)
T4
set end measuning plate. VW 385/32. on pinion .
; head and measure dimension d
@ upper measunng pomt is matng collar for .
. synchronizer hub
' Exampie
| 9 - 198.40,mm (7.811n) N
[ .

®m calculate difference
*t Y

&

D-22

-

hdad - Hotiow shaft repeacmmm #ﬁghim determining \34“35@'1
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Manual Transmission - Controls, Assembly

'
5
§
'

' Example . '
| old hollow shaft d = 198.40 mm (7.811.in ) g,
New hollow shaft @ = 308.55 mm (7.817 in.} -
Diference = %?0415 mm (0.006 in)

3
it dimension d of the'new hallow shaft is larger
install correspondingty thinner S4
if dimension d of the old hollow shaft'is larger

& anstall correspondingly thicker 54

' Note
Select replacement shims from the chart in section
34-320. '
N . e

D24

[

016

Hotlow shaf 'W and 54 shim determining 34“35@“2 |
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Manual Transmission - Controls, Assembly

»

»”

Spacer plate replacement and 54 shim
determining B

® redeterming thickness of $4 shim. as foliows:
e measure thickness of old/new spacer plate
L) }caicu!ate difference

Example {for holiow shafit d = 198.55 mm)

Otd spacer plate e = 3.90 mm (0.151n)
New spacer plate @ = 4.00 mm (0,16 in.)

Difference = 010 mm (0.39 in)

If new spacer piate 15 thicker

install correspondingly thinner $4
it old spacer plate 1s thicker

mstall comrespondingly thicker 54
Ngﬁe

Select replacement shims from the charn in section
o 34-320.

016

Spacer plate repiacement and 54 shim determining 34"36@”1
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Manual Transmission - Controls, Assembly

s

&
E
1 2 3 4 2 5 6 7°8 9 10 11 12 13 14 15 18
i 4 1 | 1 i .
| ‘ | T
| | E i
kg . I 8 ] |
\ \ \ \ b
\ N, \ 1
3 N, \ \
\ g
e %@
18 17
i
5
=
|
i
|
30
wzzz
1 - Bali baaring 5 - Neodle bearing, large innar race
@ tor Torsen differental ! & removing instaling. secton 34.380
e removing nstalling, sacton 34-380 @ Onhiy reniace logether with outer race
2 — Smaii readie bearing ! &—circtig
removing Insiaing. secton 34-380 - lor 'arge needie beanng on Torsen differentias
3 — Chrelip 7 — Neadle bearing, large — outer rece
& inslaling. section 34386 @ removing instaling section 34380
@ pefore mslalhing ball beanng nstall crchip on & press-n depth sechon 34-380
Torsen cifterential - © only repiace logether with oner face
4 — Torean differential 8 — Ol filler plug — 30 Nm (22 1t 1)
~ ~ @ DO NOT disassemple aways replace
® atways repiace  damaged y
® fo separale from beanng housing hst remove | 9 - 25 Nm (18  Ib)
CACD 3 -
e instaling sechon 34-360 ) 16 — Washer . T
A ! K]
» ore ' 34-370-
4 End covev.drive flange, ssgembly b =g
I
i ’ "o .
- cﬁ - e E——— .
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: Manual Transmission - Contmés, Assembly

1 — End cover —- 30 N (22 7 1b)
ramoving from gear camer housing, section 34-220
12 — Socket hosd boit — G0N (37 & 1), plus an
edditional 30° (1.4 turn)
13— input sheft daering
removiig instahing, sechon 34-380

13 ~ Inner race (2nd) tor inpast shalt
drive inner race onto nput shafl belore assembling
ond cover secton 34-220

18 — Circlip -
- dederminmg thokness. sechon 34.380
18 — Battis plats

17 — inmer rees (1at) for input ghalt
nSailing. secton 34-380

18 — Washer )
mstalling. section 34-380 -

19 — Switch — 48 Nm (33 f ib}
& not prosent on gl models |
@ swiches off AC when 1s}geaf 5 engageﬂ

26 — ONf ofin plug (with magnet) — 25 Nm (18 #t 1)
21 — Cirgllp for drive Henge ’
22 — Clrglip for ball bearing
73 — Ball besring for drive flange
& beloee romoving. separate onty Dmanng housing
frorm Torsen dfferentbal, section 34.380
© removing nstaling. secton 34-380
24 — O-ring
® atways repiace )
8 POSHIoN m Beanng housng groave
25 — Bearing
& can be removed with ransmssion Ingtaies
~Hegar. Sroup 39
® reenoving from end cover sechion 34-380
28 — Vigoher w5 ’

?7w15 M (11 le) muammmmso"(mmma
¢ always replace
® clean threads n end cover

28 — Soal

@ pefore removing. separale onty beanng housing

from Torsen differental section 34.380 then press

offt drve tange °
2 pry oul weth screwdnver
® instang  secton 34-380

B — [Mww
emrrmae&mgwﬂhbwmghousnghmnbrw
driferemtal.. sechon 34.380
o rpmoving HOM Seanng housing, SECton 34-380
o ingtaling, sechon 34-380

Caumion *

Betora boiting the dnvashatt 1o the flange. De sure
that the drve flange threads are free of Jocking ,
compound I not. cleen the flangs thoroughly with g
thread cleaner

30 - Clrctip

L]
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Manual Transmission - Controls, Assemb&y '

a

End cover assembiy,
disagsembling/assembling

Input shzfl ball besring, preparing 0 press in

B sub-assgmble as shown
® A - ongmal washer
e B socke! head boH
e C - washer
8 O - inner race (2nd}

Ball bearing and drive flenge shafl, removing
from end cover

ety we T v ey o

e R N S

MLMM-—-—- a remove paffie plate ang circhp
W rework beanng seat 0 area of Crimp marks,
) | using 3-sided hie
i B press pearnng out of end cover .
¥y 411 o o :
i{
9
30 26 |
!
Wt")\
/ TN s
- g“ , *
"
€6 B8 | ot cover egsasebly, Gseesembling asembitng 34'3&@“1
P e o T —————— - - -
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#Manual Transmission - Controls, Ass
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end Cover

CAUTIOM

Support end cover as shown.

TR IR T el

p——
&

A musahgned beanng will catch n the groove
for the circlg, |

Note . .

After pressing the beanng w. rémove the 2ng mnner
- race Clustration 35-1088 in s secion, tem )

& detenming wcisp'thackness, as follows
@ first, ry msarmng a 2.80-2 88 mm arclp

W8 e.m s

> o

v ol

PR

® yse a thinner crchp (2.83-2 89 mm), o
necessary. See chart which follows

Clrclips avalisble as repiatomenm paris:

Thichness {wun) Part mumber
2 83-2.89 N 900 808 01
290-2 98 N 800 608 02

Bearing housing, removing lrom ond cover
A - threaded pin M8 or 810

Clrzilp at Torsen differential, ipstalling

seatl archp A along entre crcumference of

groove {errow)

Y
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Manual Transmission - Controls, Assembly

- YW408a

Torsen &!ﬂw;mﬁai. separating from bearing
nouging

Torsen ditferential, ingtalling In bearing housing

Ball hearing jor Torsen differential, removing
‘B separator (22115 mm). Kukko 172

Ball bearing for Torsen difterantial, installing |

8 nstal crchp A before nstaliing bearmng

-
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Manua! Transmission - Controis, Assembly

Large needie bearing Inner racs & for Torsen

YW 84T differontial, removing
VW 401

B separator {22-115 rmmy, Kukko 17/2

CAUTION
Press off carefully

Large needie Dearing inner race for Torsen
giftorential, stalling :

& press on with graduated side of YW 458/2

Large needis bearing outer race, removing ﬁm
end cover

b

-

Large needlie bearing outer race. installing in
.ang cover "

- large needie beanng outer race

ES

il

e v s, ssrrgomins S-380-4
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Manual Transmission - Controis, Assembly

Large peadin bearing outer race, press-in deogth
@ 130 rmm (51 %)

Smail noadle bearing, removing -
i @ & - pubter (23 5-30 0 mm) Kukkeo 2974
® always replace needie bearmg i damaged

Small needie beanng, nsta!ling N
@ A - small -needie bearing 1‘
e press in uhtil sealed

. Fiange shaft, removing

E15 o1e
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Manual Transmission - Controls, Assembly

Flange shafl, instafling .

Flange shaft sea!, installing

Flange shaft, removing bell bearing

Flange shaft. instaliing ball bearing

g1

016

End covor cosembly, mmwmmm 3@"38@”5
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Manual Transmission - Controls, Assembly

1 — Ball shud

& — Front push rod

o g e T

wagem
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nstalied poston. secton 34-240 % remove only wnth transmission lowered
2 — Ad rod e lowenpg transmigsion, section 34-140
o acustng, section, 34-130 @ stalting. séction 34-50

Sl P 7 — Front ehift rod
3 2 on Pansmsson @ remove only with transmission lowered

@ lowenng ENSMIBHION, section 34-140
eremovealmgwnhmmshmm ® ¢ atong with § s5:0n or shaft
4 — Cilp . . lever. Do not pry rod off lever *

5 — Bushing ‘ ’ & — Clamp
5 — 25 bm (18 4 ib)
10 — Rear ashift red

a

24 | : 018 Shift roda/push rods, assembly 3@“@@"@
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* Manual Transmission - Controis, Assembly -
: 1§ — Baot '
12 - 10 K (89 in. 1b or 102 cm kg)
u i3 —~ Rear push rod P
» remowing instaling, section 34.50

14 - Lock slesve
15 — 20 Mm (15 N 1D}

18 — Datent for Stvreverss goas
@ with povol in for push rod .
® mountad at gear carner, section 34-50 '

17 - Shift fork
18 - Seifdocking bolt — 20 Mm (15 R Ib)
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Manual Transmission - Controls, Assembly

B

e

o

Front push rod, instaiiing

) & mount front push rod on pivot pin (arrow) at gear

carriar

I

&

B
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Manual Transniission - Controis, Assembly

Yo

1 — Gosrshitt lever cagembily

a8 chsassembie only {0 ubncate

% pre-assembie rubber nng, beanng sheits and lowsr
pak haives

© install gearshidt lever with spring, cover plate. and
upper ball half into bearing shetis

& (888 rubber Nng mto gearshift lever housing

o nslall metal Ang and crimp housing at three points,

sechon 34-70
2 Tubs
3 — 10 Nm (88 In. B or 102 cm kg)
4 — St butt

§ — Stop plote )
B — 10 Nen (B2 In, I o0 102 om 4g)
7 — Cover plate

. B — Fubber bushing

9 — Bracket
10 - Rear push rod
@ with lever housing and pin
@ pin length adjusting, section 34-100
11 -~ Rubbar ring
ingtall with collar up
12 — Lower befl half

810

016 mmw.mw 34“6@"?

% 'i.?;;g,




Manual Transmission - Controls, Assembly

13 — Gaaring shells

14 — Spring

15 — Metsl ring

16 — Gearshift lever
17 — Boot

18 — 10 Nm (89 In. ib or 102 cm ke
18 — Rear shHt rod

20 — Byshing
21 — Gearshift lover guide with upper bail haif
22 — Bushing ‘
23 — Circlip
811 o186

Gesrshift !wef,.ashembly 3.@'6@“2
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Manual Transmission - Controls, Assembly

Gearshift lever housing, crimping

B-12

018

Mm iaver housing, crimping 3@“?@'?
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Manua! Transmission - Controls, Assembly

Shift. rods, removing/instaliing
Removing

CAUTION

Before removing the front shift rod, lower the
transmission and subframe, section 34-140.

o

loosen clamp (arrow) between front/rear shift
rods
& it may first be nacessary to remove caialylic
converter and heat shield

disconnect rear shift rod from gearshift iever
remove rear shift rod from the top
@ press off front shift rod at shift fork
® shift rod should remain attached to
transmission selector shaft lever

remove adjusting rod

& slide shift rod/selector lever forward, under seat
belt tensiching cable bracket

ramove rodflever assembly

instaliing
Note
Install in the reverse order of removal, noting the
following: '
e tlightening torque for clamp bolt ~ 25 Nm
(18 t ib) ‘

@ checking/adjusting gearshift lever/linkage,
sections 34-110, 34-120, and 34-130

@ when installing rear shift rod, be sure boot 1s
seated correctly '

i
&

813

T8 | shim rods, remavinginstatiing 34“80_‘“"@

> g e g AR R R T " S T

o,

g e T T e

Eo

" Ty x‘m:;;m"-" R § T

Y My CETT & TRETTTTTRE g



[ S W T

PR S

e e

cenfs. s s 8.

%~

[

3

B xSz

e o w BE_ o RE

Manual Transmission - Controis, Assembly

Push rods, removing/installing

Removing
MNote

The rear push rod should ba removed complete with
the gearshift laver and rear shift rod.

Before removing the front push rod, lower the
transmission, section 34-140.

& loosen clamp between front/rear shift rods
% i may first be necessary to'remove catalytic
converter and heat shigld

remove lock sleeve (arrow),

remove center trim parel from center console,
Repair Group 70

remove stop assembly

ramove rear push rod, gearshift Jever, and rear
shift rod/boot, from top

remove front push rod after removing circlip

Installing

2 install in reverse order of removal

Nois

Be sure to seat the following correcty:
® circlip for front push rod

e phoot for rear shift rod

@ clamp between frontrear shift rods

2 adjust length of pin at-gearshift housing, section

34-100

o check/adjust gearshift lever/linkage, sections
34-110, 34-120, and 34-130

B-14

018

&

Push rods, remeving/instaiting 34’@@“? )
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- Manuai Transmission — Case, Gears, Shafts

index

018 5-speed |

Gear carrier housing/end cover
“assembly 35-80

Holiow shaft
® assémbly 35-70

Input shaft
dssembly  35-20
2 disassémbling/assembling 35-40

Pinion/holiow sha#t
B assembly 35-80
disassembling/assembling 35-30
overview 35-50 ’

Transmission
®  overview 35~-10

PMATICON since last filming

F1

35-00- 1
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Manual Transmission - Case, Gears, Shafts

4

L)
-
[}

L
= .
- - o
. o+ 17 16 15 14 13 12 1 ,
. &
i 351188
assempling disassembling, section 35-30 30 N (22 # ib) “

2 — 4th gear o 11 - Driveghaft flange  *
3 — 3rd gear 12 — Torsen differentin!

4 — 2nd gear @ do not disassemble

5« Reverse gear

§ ~ Gear carrier housing
7 — 13t gear

8 — 5th gaar

9 — Socket head bolt

® ughten to (37 #t 1) plus 14 turm (80} further
& always replace

. @ removinginstaling, see Repar Group 34

13 — End cover
14 — Finion

assembling disassembling. secton 35-50
1§ — Specer plate '

16 — Hellow shait .
agsembhing disassembiing, section 35-50

17 — Transmisslon hgusing

F2

316 S-gpeed

Transmisslon ovarview 35“% @“1
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Manué Transmission - Case, Gears, Sha
[ B

17 16 18

a3

1~ 30 Nm (22 1t Ib)

2 — 50 W {37 91 1B) plus an additional 1.4 tum (80)
3 — End rover .

4 — Washu

S — Bail besring 12 inner race

10 — 5th gear with slosve and synchronizer hub
mstaling, secton 3830

11 — Gt gear nostle bearing

12 1 input shaht roller bearing

@ pressing oul. ‘secton 35-30
® nole msertion depth whan pressing n

P

= g N oy o

1 - sechkon 35-30
€ — Input shaft balt bagring
removing mstaling section 3530 13 - Gear carvier housing
7 2 5th gesr hub 14 — input ghatt s
g - 5th synchronizss rl 15 ~ Rotler bearing vner
dmc;'frz tor wear sacmnﬂgﬁ:m nstallaton poston notch {arrow) pomts

) foward Sth gear

8 - Circiip ;
V5905 | o s 35
Fa . ﬁl input shaft essemnbly ﬁgﬁ’”?
: ?”] .. L o :

R T 5

Ey

e oE pT s g

=
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Manual Traasm!ss!oﬁ - Case, &éars, Shafts

18— Clretip

17 — Thrust wenlews

18 — Sth geer with symchronizer hub
19 — Keys

20 — Synchwonider skeeve

7 — Spring

2 — Ball bogring 2nd inner race
belorg assembhng end cover. dnve race onto shatt

73 — Balfle plute
aways replace
26 — Circiip
datenmining ¥nckness. section 35-30
* e

F&

018 5-speed

input shaf e3sembty 35“2@"2
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~_Manual Transmission - Case, Gears, Shafis

1~ gt shalt
2 - 3re gear nocdis boartng
3 3d goar
Ammwsyncmo;:wmﬁng
¢ lop angte 115
® ftnchon surface coaled wiih

molyhaenum )
® checking '0f wear sechon 3530

§ — Ivd 4th geer synchronizer gear
ansamiply
& removing instaling  secton 3530
4 NOle DOSILON wan removing
section 3530

1 1090
§ — Clrelin 1* - Input stusit nesdio DBSSNY
getermiming IMCRNeSS sachion 35 30 reMmoVINg NSIaling
7 — ath gest SYnCINONZE? 1ing sector 35-30
© siopange 116 12~ Donsmission HOUSING
® fnchon surtace codted with
mlybderum 13 — Keye

& checking for weal secton 35-30 14 — Synchrosizes hub
& — &th gom noedie bearing

9 — 40 gesr
10 — Circilp

1§ — Synshronizer siogve
18~ Spwing

-~

4

01¢ S-spacd

gt shatt szsambly 35“3@“?
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Manua! Transmission - Case, Gears, .Shafts

3

input gha®l, disazssmbling/assembiling

Jrd gear, removing )

Synchronizer rings, checking

# press Synchrormizer nngs on gaar cones and
measure slof dimension ‘2 with feeler gauge
@ 3rd and 4th gears

@ new par 1 0-1 7 mm (0 038-0 087 i)

wear Wmit 05 mm (0020 ) '
® 5ih gear h

a new part 1019 mm (00390075 )

wear it 05 mm (0020 in)

Synchronizer sleeveihub, assembiling

8 push steeve over synchronizer body

2 nsert keys and mount springs with ends

staggered 1200 aparn
® spring bent end must engage in hollow key

E

£.7

016 S-speed

w ansR, Gissssembling seaembling 35“@@“1

[
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Manual Transmission - Case, Gears, Shafts

. with keys

A We e

-
i

Synchronizer sleeve/hub, installing

® lmn synchronizer nngs unlil Qrotves are aligned

® install with wider collar of hub fating 4th gear

o

Synchronizer ond play., ‘sdgusting

8 determine thickes! circhp that wil it and nstall

cwehp ’
The following crchps ate avaiable
Thickness (mm) Part numbser -
1.50 08s 311 317
156 088 31 317 8
182 088 311 17 C

out

Rolier bearing in geer carvier housing, pressing

LS

F8

018 S-speed

wR

I

g em—ea

o ey 3 ey
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.
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. - Manual Transmission - Case, Gears, Shafts
Reller bearing in gear carrier housing, pressing .

m ) | j

¢ a-8590 mm ’ ’

B

-3

3

inpant sha®t bail besring, prossing out of ond H

covar

= 7 remove baffle plate and cwchp g

<;L‘——q>%— B rework beanng seat n area of crmps marks withs :

three-sided fie E

5 Y 81 =' press beanng oul of andkcmar . i
% ¥ » g,

B Lk

' :
§

3

i v é

4 w ;
Input shalt ball bearing, preparing 1o prees in g

il .

- ¢ sub-assemble as shown N

A onginal washer ) 4;:
B socket head bokt ) ® g

C  washer i‘

O 2nd wnner race %’

E‘

L

3

i

H

f

=

1 i

£4 ’ 016 5-spead 5

e s, iasosmig asamoing 35“@@“3



Manual Transmission - Case, Gears, Shafts

Vagr

.

input sha® ball besring, pressing in N

& sudpport end cover on sides ¢

# after wmstalling beanng. remove 2nd inner race
and dnve onto main’ shafl. sse Repar Group 34
determine circhp thichness. see Resarr Group 34
mstalt crchp

press o baffle plate and cnmp

remove boit et and washe?

e 8

ks

H
Meedie beoring In rensmission housing,
remeving ’
A puller 30-37 mm. eg Kukko 21/5
support. e g Kukko 22/2

Meedle bearing indvansmission housing,
ingtaliing
m\;}gﬁv?e in fiush
e stepped swe of 30-508b must be loward
30-505

F10

T | sk s 35004

TR R TEERTg TR e T
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Manua} Tran&missién - Case, Gears, Shafls ,

5th gear with synchronizer slecye and hub,
agsembiing

push sieeve over hub with short collar towarg

gear and insen keys .

hook spring mio first key on gear ude R
pull 2nd and 3rd keys back shighily, press n

spring with screwdnver and push keys over

spnng

nsert seoond spiing with end offset 120° rem

first sprng i

Fat

018 S-spesd

)4

Favd

7

Vs

S R W W v g g

o 5=
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e

"

e

wE E e

[3

g wopaRE S e -



Manua! Transmission - Case, Gears, Shafts

)

| 381207 |
CALITION 1~ Plrlonholiow ghelt taby
secton 35-50
When reptacang pnor 1o
trsassambing, delenTag the nslaliaton poston of 2~—me
e peeon through actual measurement, Ses Repay ST '
Group 38 3 - Geor carrter housingend oover
secton 35-70
Reniace ot aper roller beanngs of he pkuon .
togather Whan possibia use products rom the
same manuiaciurel

Fi2

016 5-gpend

| Piniorvholion shaft, overviow 35”5@"1
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e mm om m . &

d Manual Transmission - Case, Gears, Shafis
s 1 2 " 12 13 .14 15
! | (
o
l '&gl Wé:f/
"
C i
\ ’g R / / ‘1
\ \ "/f / \
) ?'E:: . —.é//f\h " 4 mé
il 25 Sk u‘ % { E‘.&
s 4,?:( — i
— ‘
b
X
Hote . & — Pinlon”

When nsialing new gears see Techmical Data 2 .

& when repigomng these parts adiustments are necessary
- 500 ausiment overview Repar Group 39

1 — Tranamission hdusing”

2 — hgjusting shim’
80 FHUSINEM avervew, Repar Group 35

g gear and ginon oome as matched set

8 — Laorgs bearing inner racs”
8 removing mstating, sechon 35-80
o adgjusting end play. section 35-80
7 — Clreilp ) )
@ availalie i vanous hiCKnesses
@ measunng. sechon 3580

& — Spaser ring

3 — Lorge bearing outer rece”
ey mnstaiing. secton 35-80 mgtatied pesdon secton 3580
4 -~ Spater pinte’ § - Tepered roilors
< e quamity 23
& mslatiing, sechon 35-80
714 G168 5-8p08d | ., o umciion shat asecmbly 35’@@“?
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Manual Transmission - Case, Gears, Shafts

10 — Suppent fng ' ’
wBlaias poston, secpon 35-80

11 — Wavy gpeing

12 — Weodis bearing : '

13 — Ciretip '

14— Folice Ghatt”

s

HT _m

@ pravemts person from taling ot oF noliow shait
when removng Goar camar Rousing
B IOV Oty wihen reTOVITIg . CRrn

a
Lol e i SRR

v g

mt o e g g g ewn e * gmogm omog <n
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Manual Transmission -

Case, Gears, Shafts

Py
n

i
P ! e - 4
// /

F

R

124
L]

oxd
»

L 17 6 15 14

Al "%W‘?f‘ o= g e

Moo ) "% § — TEVINE gosy SYLPenizes Slttvehul’
"Whon thase Darts 419 repleCeq. acjustMents ar © romoving assembiing instaling. secton 35-80 -
rBCessary — mwmﬁw&mﬁ 8 — 161 gods
Wmm,- ® lop angie = 1107
- ot o for 1504t gear. only synchronzer Anps with 150°
mmsm‘ gaars mmwwmmzww
2~ 20t gunt POl Denriy © ats (with 4 groove) are supphed as
| ropiatement pans
I g gone @ checing for wear, section 35-80
4 — 2ns gRer SYnCRFOMizer Aing 7 — it goer
® lop angle - 115°
2 tnehon suriace fwith o Groove) coated eth 8 - i3t goar ngodis beering’
rrotyboamim o
® checking for wear, sechon 35-80 o . -

F18

06-5-spesd |

Holiow sheft mmv 35"?@'1
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- | Manual Transmission - Case, Gears, Shafts

@ — 15t pasr neadis dearing innev race’
WSiAted posiion ~ ndge (amow) laces small
DOETRG WIS TACY

10 — Emall baoring InAeT race”
removeng mstaling. sechon 35-80

10— Sonsil Bonrivg suttr roce’
vwwgmmym;,secmn&ﬁ-&ﬂ

12 — Adjusting shim 54°
69 ZBUSTNENM Ovarvaw. Reoar Group 38

13 — Gaar cariee housing”
14 — Speing .

15 — Roye
fﬁwsmfwms
17 ~ Synchronieer sioyve

015 S-gpeed
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: Manual Transmission - Case, Gears, Shafts

L] -

L]

L

E:

“K.

i

5

;

i

4
wwi i

i . .

i 1 2 3 4 5 & 8 8

;

1 G

: 4 N

- ; &

. , (351708 i
: . et

' Moty ot 5 - Gth gorr atjusting Ghim

“Wihen 1epiacng Ihese Darts. ACJUSITeNTS are requifst — de e - section 35-30
68 AGUSIMent overvew Repar Group 39 § — Spring wenhers

1 4 raca” nstalied posbon. secton 3530

1 removing/ instzling, section 3540 7 - 5th gesy

. 2 raca remnovirsy, secton 35-80

: remowng Ingtating, sechon 35-80 8w Clegln

3 — Rjunting shim $4° 9 - Eng cover
se adustiment overview Repar Group 38 M

: : 4 — Gosr carvior housing”

: B %

‘q’ 4l

s 915 5-speed

Gear carmier housing'snd cover sssambly 35“8@"@
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Manual Transmission - Case, Gears, Shaﬂs

Pinion/holiow shaft,
disassembling/assembling

E T ~ Smal beering inner rate 15t gear/synchronizer
1 "YW AN gleave and hub/2nd gear, ramoving

—- 308

-—-—é,/vwsw

Large bearing inner race, removing -
A separating fidtuse, 12-75 mm. e.g. Kukko 17/1,

oy

916 5-3p08¢ | o\ 1 vhotiow shef, disessemblingeasembling 35"9@“‘@ |

b
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Manual Transmission -'Case, Gears, Shafts

Synchronizer ringé. chaecking *

press synchronizer nngs onto gear cones and
measure gap a with feeler gauge |
® 1at:2nd gear ’

g new part 10-17 (0.039-0.067 in)
wear imit- 0.5 mm (0 020 inj

tet2nd goar synchronizer sieeve/hub,
assombiing

b

Synchronizer sleevetiub, assembiing

8 push sleeve over synchromizer hub (recesses
must aign)
8 insert keys gnd nstall springs
® springs must be staggered 120 “
® angied ends of spring must engage in hotlow
key

-

Fao

16 S-speed
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Manual Trangmission - Case, Gears, Shafts

Large bearing inner race, insteliing

e

%

Large bearing inner race snd play, adjusting

2 determine and install thickest crchp that will M
- The following circlips are avalabie:

Thickness (mm} Part number
' 236 - N 901 080 01
236 - N 801 081 01
238 N 901 082 01
240 "N 801 083 01
242 N 801 084 01
2.44 N 901 085 01
248 N 801 085 01
2.48 N 301 087 01
2.50 N 201 088 01

Small bearing lnner race/1st gearsynchronizet
slesve and hub/2nd gear, instailing

CAUTION

Before pressing. the 5th gear shim must be
mistalted on the small beanng nner race
{arrow) or beanng will be damaged

Always replace the shim

Hote )
The pimon remains in the hollow shaft when
pressing on

2

F2i

Pinionholiow shafl, dissasembling sasembling 35“9@'3
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Manual Transmission - Case, Gears, Shaﬁs

Small bearing outer race, removing

Small bearing outer race, installing

Large bearing cuter race, removing
@ stepped side of tool 3082 faces tool VW77

Large bearing ouler race, installing

& heat housing to 100°C (212 F) using hot ar gun
(heat for approximately 15 minutes)

F.22

016 S-apeed | o ormotion shat, Winwwh\g 35“9@'4

-
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Manual Transmission - Case, Gears, Shafts

L3591

-

Large bearing cuter race, ingtalling
® install oufgr race only after housing has been

heated ‘ -
® hold pans in press for two rhinutes to aliow heat
exchange

Tapered rollers, instaliing

grease rollers and install with depression facing
pmnign head '

&

Spring washers, instailed position
A - springs
8 5th gear

& install spaces fing with cone (8rrow) facing
tapered rolters ’

Spacer ring, inslalied position

F23 016 S-W Piniorvholiow shatt, disassembling/essembling 35“99'5

)

g m m e
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- ,Manual Transmission - Case, Gears, Shafts

.
" Support ﬂng; instailed position
# install support ring with cone {arrow) facing
tapered rollers
- &
) - -@éf%l?

&

»

£.24 . _ 016 5-speed J Pinion/hoilow shaft, dissssembling/assembling 35"9@"“‘6
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Differential - Manual Transmission 39

) ' index

5-speed 016 _

Axle flange olf seals

s front, replacing
(transmission installed) 39-10

® rear. replacing
. {final drive installed) 38-200

Differential, front
assembly 39-40

8 disassembling/
assembling 39-850

Differential, rear
& assembly 39-240

e disassembling/
assembling 39-250

g Torsen differential 39-170

Driveshaft  #)

© agjusting 39-150
aligning 3%-180
assembly 38-120
removing/instaiiing  39-140 -
repairing 398-130

Driveshaft flange bearing and oil seal
8 front. réplacing 38-30
& rear, replacing 35-190

Final drive, front
® -adjustment overview 32-70

‘Final drive, rear

adjustment overview 39-290
@ gassembly 39-180
components  39-220

® removing/instalfing 39-21¢

% ALL NEW INFORMATION since last fiming

o

a
]

Final drive housing, rear

magnetbreather

slesve, instailed position 35-230

Pinion, front tinal drive

adjusting 39-100

Pinior{. rear final drive

adjusting 39-330
assernbly 39-260

disassembling/
assembling 3%-270

Ring gear, front final drive

adjusting 39-110

adjusting 39-60
backlash 38-110

determining position
(actual measurement)

Ring gear, rear final drive

adjusting 39-340

- %

Ring gear/piﬁion, front final drive

33-80

Ring gear/pinion, rear final drive

® adjusting 39-280, 39-310

7]

backlash 39-350
determining position
(actual measurement)

Shim positions

front final drive 38-80

39-300

rear final drive 38-320

Spesdometsr gear
a3

replacing
(transmission installed)

39-20

X

¢

39-00-1
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Differential — Manual Transmission

axm Re W

LA

Ty

-

B

-

Pinion, adjusting ‘

Cutput shaft, adjusting
Naote

115 only necessary 0 readiust the pinion as shown
pelow. when the nng gear ang pinon are DEING
raplaced I other parts which alfect the postion of
the pimon are replaced. raset the piion to s
onginal pesition. section 39-90

See Adustment Overview, section 39-70 lid
Pinion bearing prefoad, adjusting

& nstall beanng outer races i final drive
NoUSING gear carner nousing without shyms
Repair Group 35

& assemble pimon

@ nstall sieeve 31168 ang tube YW 518
& tghten dolt 1o 10 Nm (88 1 Ib or 102 cm kg
® yse |aw COVErS 0N vise

Note

Before tensiomng the pinon and hollow shaft. the
pvon cechp must He insialied 50 that it s not
gdamaged

LT N

&

N G183

e Pinion, sdjusting 39“?@@“1
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Differential — Manual Transmission

-

8 nstall pirvion i housing without shift forks and
selector rod

® remove reverse shding gear shaf! from gear
camer housing

B remove reverse goar

8 ngtall gear camer housing and spacer plate
@ ughten boits 10 25 Nm (18 ft I}

@ install measunng tools
@ zero dial inchcator {3 mm range) with 1 mm
preload

& move pinon up and Gown (arTow)
e note reading

Example

[ Heading - 1.30 mm

CAUTION

White taking measurements ¢go not turn the
pinon, or the beanngs will settle. resulting 10
an incorrect reading

8 remove gear carner housing

S%otai {S3 + £4), determining

Segtal ~ Measured reading - preload

@12

g

016 | oinon. acjusting 39“1 QG“Q

e
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Differential — Manual Transmission

30§22

Eﬁamp&e
Preload
tconstant value) 0.30 mm
Heading .
{enampie) g 130 mm-
sto%,al 1.60 mm

R e e e

Diménsion ¢, determining

install appropnate shims (examplte 1 60 mm)
behingd the beanng ouwler race n gear carner
housing (54 side)

nstall gear carner housing

turn pinion tn both directions several imes 1o
seat bearngs

sel universal measunng bar YW 385.1 1o
timension @ 35 mm
set shding rng fo cimension b 75 mm

assemble par as shown

@ indicator extension VW 38515 9.3 mm long.
&

sel unw;éjr‘sal master gauge YW 385 30 to

R 5985 mm

Place ma%’le: gauge on measunng bar and set
dial indicator (3 mm range) 1o 0 with ¥ mm
urelpad

‘G2

06 Pmm; aggumng 39‘1@@“3
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N Differential — Manual Trans’miﬁssiﬁon

8 place end plate VW 385/33 on pinion end face

© @ remove master gauge and mnstall measunng bar

n housing .
@ centenng cisc YW 285/2 Taces final drve cover

# mnstal cover for inal dove housing and ghten |
four bolts

2 pull 2nd centering rng outward over sitdng ring
until measunng bar can just be turned by hand

Dimension e, measuring

@ turn measuring bar uniil dial indicator contacts
end face of pmon ang ndicates maximum
deflection (return pomnt)
® measured reating (biack number

range) dimension g

Exsmple

H

33 shim, determining thickness

Note
e . gial ndicator feading (maximum deflection)

r deviation (marked on nng gear w1 {00 mm or
determined by actual measurement)

Example
Dial ngicator reading e *. 046 mm
Deviation ¢ on nng gear - . 018mm
1]
83 shim thickness 084 mm

&

G-e1

] e i 39-100-4
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Differential — Manual Transmigsion

&

note
The following stums are avalable
Thigknesgs (mm) Part number

0.20 Q16311391 E
025 016 311 391 F
0.30 S 016 311391 G
035 T o 016 311 361 H
040 016 311 381 J
065 016 311 391 K
¢80 016 311 381 L
115 016 311 301 M

Hote

Due 10 varying tolerances. check ail shms with 3
micrometer for carrect thickness. Exact shim
thickness can be attained Dy using stums that are
thicker or thenner than specifications

S4 shim, getermining thickness

Exampie
Total shim thickness 160 mm
&3 shwm thickness 0 64 mm
84 shim thickness 0.96 mm

o

Pinion. scjusting 39“?@@“5
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Difterential — Manual Transmission-

Note
The following shims are available:
Thickness (mm) Part number

0.24 016 311 393 BA
0.27 016 311 383 BB
030~ 016 311 383 BC
033 016 311 393 BOD
0.36 016 311 393 BE
0.39 016 311 393 BF
0.42 016 311 393 BG . I3
0.45 016 311 393 BH
0.69 016 311 393 BJ
0.83 016 313 393 BK
117 016 311 393 8L
1 41 016 311 393 BM -

Measurements, checking

= nstall pron with correct stums $3 and S& -
& turn pimon 0 both directions several times
& nstall universal measuring bar and check
measuremeants )
#® stims have been selected cofrectly if the dial
ndicator shows dewviation ¢ withun olerance of
» 004 mm, reading counterciockwise on red
scale

Pinion bearing preload, checking
@ measure turnidg torque -

A~ commeraal torque wrench, sutable range

check turning torque and_compare with
specifications:
2 new bearings - 250-350 Nem (22.1-31.0 i Ib)
* ® used beanngs 30-80 Nem (2.7-53 0. 1b)

-

G-23

—
018 mni;r}. adjusting 39“1 0@'6
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Differential — Manual Transmission

@
=

Axle flénge oil seal, removing/instaliing
(transmission instalied)

Remaving

@ remove front exhaust pipe. Reparr Group 26
@ remove axle shaft cover plate (nght sige)
B disconnect axle shaft
remove axle flange bolt
& hotd Hange stationary with drift

® place drip tray underneath and withdraw flange

@ pry out ol seal with extractor lever VW 681

Installing -
MNote

Install in the reverse order of removal. noting the.

following

drnive oif seal in. {0 stop

® on nght side. use sleeve 30-20 i necessary .

Tightening torques
Azxle flange 10 transmission 10 Nm
-, (89 m lbor 102 ¢m kg},
o pizs an addmionai 80

S,

. . {1 4 wrm)
Axle shaft 1o ﬂ“ﬂgflange M10 bolls 80 Nm (59 ft Ib)

018

’

Axié flange oil seal, removing/inatalling (transmission instatied) 39“"% @“1

¥
E
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Differential — Manual Transmission .
" i
Ring gear, adjusting 4
4
Differential, adjusting e
Note g
The ring gear must-be adjusted if any of the b
foliowing parts are replaced. K
& final drive housing
@ final drive cover %
& differential bearings %
e differental gear nousing ,
& rng and pinion set .
@ oil pump dnve wheel )
Sae Adjustment Overview. sectiorr 39-7& ¥
Differential bearings preload | &
*(pinien removed) %{
2 remove ol seals and outer races of differential %
beanngs ) k
@ remove shims. section 39-40 E
% nstall beanng guter races without shims and ;
drive home fully, section 38-40 . 5
< 8 nstall differential Mo housing without E
speedometer gear ol
® ring gear positioned on left side, opposite final
dnive cover -
@ install coveron wheet shaft, without ol pump &
drive wheel » i
@ tighten bolts to 25 Nm (18 ft ib) g‘
% L
“ # attach measuring eguipment . 5’:
& zero dial ndicator (3 mm range) with a 1 mm . F‘
preload 4
* A— dial iIndicator extension, 30 mm long @ -
8 move differential up and down %
£
‘ b
;!
i
: ¥
#
’ B
B
[ &n
% ;
F
H2 ,

016 Ring gear, adjusting 39??“? %ﬁ"ﬂ

N
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Ditferential — Manual Transmission

8 read end play Fom dial indicator ,
@ A - dig! indicator axtension. 30 mm long

L2

=

® note reading
Exampie
l Reating = 1.42 mm J :

2= e

CAUT&O’Q

Do not turn differential whiie taking

measurements, or beanngs will ssttle. resuling “a

N an incorrect reading. “

Siotal (51 + 52), determining

Syotm) = di2l indicator reading + preload

.

W o EEEESCE T 5T MR 4 TP W VRMRRE YT T TH v} gyt TR 2 cutrmgm <o

Example
Preload :
(constant valug) 0.50 mm_ a
Reading - E
(exampie) - 1.42 mm i
&y
) Stotal = 1.92 mm

[
a0y

I
L e L

I a instalt shim of approprate thickness R :

te.g. 1.92 mm) behind beanng cuter race v

in final drive cover (§2 sice) *“

;

. &

e

. “ " -‘F’

. ¥
£

‘ 4

g ow

H3 ' 016
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A

VW 5296 311

=

Turning torgue. measuring

lubricate beanngs with hypoid ol before nstalling

& check turning torque and compare with

A~ commercial torque wranch, sutable range

specications

® new beanngs - 250-350 Nem (22 1-31.0 n foy

® used beanngs - 30-60 Ncm (2753

-

Mote

It the ning gear and pirkon are to be adjusted, the
pinion should now be adjusted and the setting
checked. section 39-80

Backiash, adjusting

mstall pinion with shims 83 and $4 instalied
instait ngﬁ shim fruckness on cover side of

griferential

. 1b)

turn Oiterential sevaral imes to seat beanngs

attach measunng equipment

use dial indicator extension VW 382/1¢

(6 mm fiat)

adjust measunng lever YW 388 1o 8- 79 mm

T hold pirkon 0 prevert 1 from moving, while

frning nng gear uc 1o stop, and zeroing dial

ngicator
turn nng gear back and note backlash

rotate ning gear 90°, tighten lock bolt. and

measure backlash agan

repeat above procedures at least two more times

add all four readings together and divige by four

io determine average backlash

Aversge backiash, calculating

Evampls
1st measurement . 084 mm
z2nd measurémem 0.85 mm
3rd measurement 0.84 mm
4th measurement - 0.83 mm
Total = 336 mm
Avefage backlash = 3.38 mm4 = 0.84 mm

7y

L

i ————

—mf—J Ring gear, adfusting 3@’@'@@*3
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Differential — Manual Transmission

L

Mote

if measurements differ by more than 0 06 mm from
each other. nng gearmnon installation 18 ncorrect

Check nng gear and pimon f necessary, replace

them (as a matched set)

82 shim, determining thickness

{onposite nng gear)

82 = Syt

average backlagh - It
(congtant value)

Mote

Lift jconstant vatue) 015 mm

Ezample
Sepial 192 mm
Ayerage backlash 084 mm
108 mm
LRt G 15 mm
s2 1.23 mm
Note
The following shims are avadable
Thickness {rnm)} Part number
¢ 5 113 517 201 A
020 S 113 817 202 A
030 113 517 203 A
040 113 517 204 A
G50 113517 205 A
050 113517 208 A
070 113517 207 A
080 113517 208 A
090 113517 209 A
100 s 113 517 210 A
120 113 517 211 A

Mote

Due lo varying tolerances. check all shims with 2

rmcrometer for comect thickness. Exact stum
thickness can be attaned by using stms that are
thicker Or thinner than specihcatons

76 ] g g . 39=110-4
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Differential — Manual Transmission

$1 shim, determining thickness

Hing gear sioe)
81 By B¢ -
Example
Siotal 182 mm
52 123 mm
81 068 mm
Note
The toliowing smims are avalable
Thickness (rm) Part number
015 018 408 2
020 018 409 383
025 018 409 385
050 018 409 387
080 018 208 389
100 018 409 331
150 018 409 383

Mote

Due 10 varying 1olerances check all shims with a-
micrometer for correct thickness Exact shim
thickness o@n be attained by using shims that are
thicker or thinner than specthcations

# install appropnate §% shim on nng Gar sice
& nsiall appropnate $2 shim on side opposite nng
gear

Measurement, checking

2 make four backlash measurements around
cwcumference
@& backlash must not deviate by more than
005 mm

& check that average packiash 012-0 22 mm

IS
H
H

|

LB ]

55 ] e crs 391105
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Ditferential — Manual Transmission

IXWURT ST

1l

R

52 ghim only, determining
(durng ol pump gnve gear replacement)

8 measure thickness & i area of bearng seat
® calculate difference in thickness between olg

and new dnve gear .
Exsmpls
Old drive wheet thickness a 290 mm
New dnve wheel thickness @ 300 mm
Difterence 010 mm

Note

it the new dnve wheet 15 thnner

o nglall g thicker 82

=

the new gnive wheel s thicker

& nsiall a thinner %2

CAUTION

Once the aifferental gear has been instalied,
check the turming (orque. as descnbed earhier
this section The ol pump gear must not de
sngaged. durng the checking procedure

M7
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Differential — Manual Transmission

7
1821,
CAUTION 3 — Plote
Da not atiow gnvasnatt 10 pivot quang handhog 4~ 55 Nm (41 1t ib)
Mantam 40 a khear (extended: posiion § - Driveshait

Store or transport goveshalt ofty in a lingar
tgxtendad) position

When working on drveshalt vemwie should be
raiged on & fwo-piliar hogt

1 — Trangmission

| 2 — Gashst

¥ aiways replace
@ peel ofl Mim protechng the achesive belore
nstating .

@ remowing INstating  secton 39.140
@ adustng section 39-150

& - 20 M {15 11 1o}

7o AdjuBinor washers
sea section 39-150

B — 55 N {41 & Ib)
$ — Reer fingl drive

"
e em g m o R »;?Aﬁé-v-«w‘ 0wy Aepeges o e EEGE TN TP
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Differential — Manua! Transmigssion

Driveshaft, repairing

MNote

Drvesnaks can only e removed. mstatied of
agjusted A damaged dnveshaft cannot be repared.
it must be replaced Universal jomis and beanngs
cannot pe changed The front ang rear dnvesnaf
cannot Do replaced ndvidualty

For notise and vibration complants. check the
anveshalt aignment It caretul adustrment does not
aliminate the problem. the entire driveshaft must be
repiaces

-8

8 ] e s 39=130-1
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Differentiai — Manuatl Transmigsion

s

Driveshaft, removing/instaliing

Removing

remove Ccrossmember (Brrow)

remove catalytic converter(s) and mamn muffler
from retainer. Repar Group 26

remove {ransrmission heat shield

remove heatl shield above dnveshalt

I00sen holts secunng driveshaft 1o ransmission,
rear hnat drve and body

nsial ahgnment 100l 3139 and ughten plaste
nuts
mark rear ariveshaft and fipal dnve fanges. for
realignment (f not pre-marked)
remove polls at transmission and rear final drnive
support drveshafl and akgnment tool and remove
mounting bofts from body
ramove driveshaft ang algnment tool
e if necessary. postion main muffier aside

#

hote
After removing the driveshaft, nspect the maling

arive flange threads for locking compound residue,
which can cause bolts 1o sétze and stop dunng
subsequent replacement Remove any reswdue with
& thread Cleaner

CAUTION

Do not allow dnveshaft to pivot after removal
Maintain o in a inear (extended) positlon. «

instaliing

install i reverse order of removal

CAUTION

The rear doveshalt flange may be marked with
a white got (arrow A) and the rear final drve
flange. with a black dof {arrow B) Dunng
mstallation, abgn these dots. or align
hang-made marks made dunng removat.
otder 10 maintain drniveshaft balance.
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Differentiai — Manua! Transmission

Tigivening torques
Driveshaft o trangrmission
Driveshaft to rear final drive
Cerar beanng to Dody

55 Nm {41 ft i)
585 Nm (41 &t Ib)
20 Nm {15 & i)

Kota
Adiust driveshaft after mstaliing, section 38-150

w6 Driveshalt, Wwammag. 39"? 4@“2
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Ditferential — Manual Transmission

Driveshaft, adjusting
Note

H
Precise adjustiment 15 mandatory for smooth, quiet
operaton

8 remove crossmember (grrow)

& remove calalytic converter(s) ahd main mutfier
from retainer, Repar Group 26 :

® remove transmission heat shield

B remove heat shigld above drniveshaft

a loosen bolts secuning drnveshaft to body

install ahgnment ool 3138 and tighten plastc
nuts
® remove driveshaft fasteners/spacers at body

8 measure gap a on both sides
& aimensions ot both sides must be equal

LA e
& select the approprate spacers from the following

chan
Spacer thickness; Spacer part
Gap a {mm) {mim} ‘ number
0-—3 —
31 -5 2 857 521 143
59 —7 4 857 B21 143 A
719 6 857 521 143 B
81— 11 f 8 857 521 143 C
191 — 13 10 857 521 143 D

H-12
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’E“
!“"
ke
E

S B gTETTT

- —34 st

-

e ogmE TS

r-

ape e vt w gy e g e

g

gy

gy TRy g

P
H

e g e < gemen -



o

PO AR Y-

Ditferential — Manual Transmission

4o,

Driveshaft, atigning longitudinaily

@ 8 a8 a @

use installation toot to push driveghatt fully to
rear -

mark postion of center beanng on body

(arrow A)

use nstallaton (ool 10 push dniveshalt to front

mark position of center beanng on body

(arvdw B)

centér drveshafl

e the center beanng mMust be positioned between
the two marks (arrow C)

insert bofts and spacers and tighten to 20 Nm
(15 ft ity

remove:- mstatiation ook

install transmission heat shield

install drivesnaft heat shield

install main muffler and cataiytic converter(s),
Reparr Group 26

nstall crossmember

H-13

018

Driveshatt. aiigning longhudinsity 3g"'1 6@:‘”1
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Differential — Manual Transmission

381537

MNote

Tne Torsen ditferantial should nOT be CIeassembied

1 — Final grive houaing
2 — Sivave

3w Finai drive cover
HBASIEII NG ASBEMBING  SeCtion 38180

4 — Flange tor driveshaf

& - Pirdon -
assembly section 38 260

& — Final drive cover

7 — Torsen differential
removing instaling  section 38-220

G | rorson ditteresmisl, sasombty 39"%?@“‘5
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’ Differential — Manual Transmission
f
¥
!
X 1
L
1 2 3 4 5 & 7 & 9 110 it ) B
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. §‘
1 —. Final drive 8= 25 Nm (18 12 ib) ; E
rartowrgg Slaiing  secton 38-21C % — Of seas . {
2 o Ontitey g © ahways replace ?
3 @ pack area between seal hps with mauth- DUT:JOSO : ¥
— Sisave qrense . . b
§ - ng sirntip e open skie of o seal faces hnal dnve L
§ ~ Sl circlip 0 — Plastic wosher ’ f’
8 — Boaring 1 — Fiange for griveshat ¥
— @ i ahgnment dots are not present. fnark flange b
7 Corepr i relaton to dnveshaft :
chpan seal for od seal DUt 60 not ysSe soiver @ replace gaske! Dotwoen fHange and drveshatt §
peat off him that protects adhesiva, and apply §
i) »
. . }
~ o 39-1801
Hs Reas fiogl drive, assembly = - )
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Differential — Manual Transmission

Driveshaft fiange oil seal and bearing,
replacing '

' 3
8 remove mainrear muffler system and retainers

{BITOWS)
3
g remove heat shield (arows)
1 ‘ .
W

~
& remove heat shigld (arrows) it front of
crossmember |
E7 4
- N
.

L3
%

e o o s o s, crs 381901
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Differential — Manual Tranemission

T S O R

remove heat shieid (arrows) behing
crogsmember |

& remove fuel tank cover (BrTows)
& niace dnp tray undemeath final drwe and dramn
Ol

B remove support ‘for exhaust system (2rrows)

8 chark posison of drve flange at final drive, «f no
alignment dots are present '

remove dr.veshaﬁ maunting bolts ¢ aﬂws at ﬁna!
drve

] ra:se dnveshaﬂ upward and tie in oosmon

CAUTION

Position driveshaft onty figh enough for
removing drive fiange. o prevent aamage to
ariveshaft universal ot

® disconnect front cadie for ;ﬁark:hg brai&é

H-17

616

ommm fiangs w@vw obring, W";’ 39"1 g@'g 8
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Ditferential — Manual Transmission

2 remove parking brake cable brackel (arrows)
8 support fmal dnve with lransmisson [ack
YAG 1383/A& (or equivalent)

#

B remove crossmember | (Brrows)
® lower hnal dnive, supported on Wansmission jack

® remove crossmember i {arrows) from final drive

018

Dﬂmmmwm and mmg. roplacing 39-1 g@*ﬁ
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Differential — Manuai Transmission

remove final dnive cover bolis
& remove cover

A — MBAAI0 bolt

2 prass sleeve off
@ remove small circhp

press flange off .
pry oyt ol seal with extractor lever YW 681
clean seat for ol seal

2 do not use solvent

remove large crchp. only if removing beanng
B press beanng ot

TTSTIET T SmIRRTT P 4 e TSTUESEEROTET CYTNEEm MM BT CPETT SEE R U UUEprgee oy aee -
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Differential — Manual Transmission

PUOUE VR TS S

® press Deanng m
B install large crchp

& in-iall o seal B .with washer & onto drft 2005
o washer A part numbers:
020 311 381 F
G168 311 381 P (1.05 thickness)
& fill space between ol seal hps with
mulh-purpose grease 3
& open-side of ol seal faces final dnve

& - gnve o1l seal in unid seateq
& remove orft and washer

H20

016

2
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Differential — M&nuai Transmission @

|
&
-]

press flange m. with plastic washer

nstak small archp

mnstalt sleeve by drving on wath a plastic hammer
o if necessary, press on with punch YW 407

& install cover (with new C-nng, and flange; tighten
@ insiall crossmemper 1 on final drive
& bolt crogsmember | 1o crossmember i and o

body ’ :
& installed postion of crossmember | egge with
flange faces forward

"

mstall parking brake cable bracket
attach front parking brake cable and adjust
parking brake, Repair Group 46

install support for exhaust system

add o, f necessary

mStall fuel tank cover

bolt drveshaft on, aligring markings or driveshaft
flange ang rear fingl drive, section 39-140
adust anveshafl, section 38150

instali heat shield at crossmamber |
install heat shield above muHler/catalytic
converter junchon

install man/rear muffler systeamba

Note

When aligning the exhaust system. be sure that no
parts are instalied under tension ’

Tightening torques

@

B R R e e e e

e e ? S Ee S B S A el

Cover 1o hinal dnive 25 Nm 118 ft ib)
Crossmember 1 10 hinal dive 45 Nm (32 & by
Crossrmiember | to crosesmember i
and body 45 Nm (32 1 Ib)
o replace self-locking nuts
Drnveshalt to tinal dnve flange 55 Nm (41 ft i)

@ bolts are self-sealing ‘ e
e always replace bolls
@ clean drnive flange threads with

e v g e pm————y .

c R

— wome m Eend

thread cleaner

Exhaust system support 10

crossmembper |

., 55 Nm (a1 tt 1p)

M2

]

Driveshaft Range off seal end mmg repiacing 3%"1 g@"ﬁ
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Differential — Manual Transmission

o e ———

Rear axle flange oil seals, replacing.

Y

(final drive instatied)

Hight ol seat, replacing

ks B s

8 remove fuel tank cover (arrows)

&a

v"%

e oime nE

[

& disconnect parking brake cable (arrows) from
right caiiper . .

R

CAUYTION

When detaching the parking brake cabie, be
careful not to damage the plastic cable shroud.

T o oecaad .

® press parking brake cable out of bracket
{arrow A) -

® remove bracket for fuel tank cover (arrow B)

a8 disconnect trapezoidal arm from crossmember
and lower (arrow ©) .

@ remove axle shaft and lower

# remove axe flange bolt
@ during removal, hold flange stationary with drift

B place drip tray underneath
. VN B remove axle flange by hand
i - =) . - . @ If necessary. loosen with two tire rons

=

CAUTION

When prying out axle flange, do not damage
collar on shaft housing.

g

8 remove oif seal and discard
® pry out with suitable-siget §crewdriver

. L ® clean seat for oif seal
o ‘ ' @ do not use solvent -

‘ 1;2, E Rear axie flange off setls, replacing 39“2@@“? .




Differential — Manual Transmission

8 drive in"new ol seal until seated, using driver
@ pack space betwesn oil seal lips with
multi-purpose grease
& open-side of oil seal faces final drive

install axle flange with socket head bolt
replace gasket between axie shaft and axie
flange ‘
& peel off film protecting gaske! adhesive

4 »

instali axle shaft

attach trapezoidal arm 10 crossmamber

install bracket for fuel tank cover

connect parking brake cabie at brake cahper and
at tuel tank bracket -

mstall fuel tank cover :

add oi to final grive, if necessary

B B2 8 a8

Tighiening torques

Socket head bolt to flange shaft 10 Nim
‘ {89 in. b or 102 cm kg) -

pius an addiional %07

- {1 4 turn)

Axle shaft to axie flange 80 Nm (60 # ib)

Trapezoidal arm to crossmember 85 Nm (63 ft tb)
@ replace self-iocking nut )

Left oll seal, replacing

e remove mainfrear muffler system (arrows)

S s - roam mmEme

B Gy A ey g

gy e TEEreREaT

0e Rear axla flange oii seals, replacing 39“29@'2
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Differential — Manual Transmission ™

kN

@ remove axle shalt cover plale (arrows)

¢ 2

&
3, A

B Misconnact parking Drake cable (Brrows)

CAUTION

When detaching the parking brake cable, do
not damage the plastic cable shroud

8 gisconnect trapezodal arm from crossmember
J{arrow). and lower

detach axle shaft. and lower

& place dnp tray underneath

remove axle flange

Note

Partially thread two bolts into Hlange. positioned
opposite each other. Place sutable-sized thrust
pads under boits. between #ange and housing. Turn
bolts aiternately and eventy, to press flange off

remove O seal and discard
@ pry out with 2078

& clean seat for o seal
@ do not use solvent

o

18

Rear axio flange oil ssals, replecing 39'2@@“3
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Ditferentiai — Manual Transmission

-

8 install threaded shaft & of seal installer 3068, into
ditferential gear
&8 place of seal onto thrust washer 306871, and
tghten 10 stop with hex head nut
® pack space between seal lips wih
mufti-purpose Grease
© open-side of ol seal faces final drive

S Rpeneoumy g e e

a install axie fiznge with socket heed hoht,

repiace gasket between axle shaft and flange”

& peet off film that protects adhesive, and apply.
install axle shaft "\
ingtall trapezowdal arm at crossmember N
connect parking brake cable 0 brake caliper
install axie shaft cover plate -

install mainfrear muffler system

Note .

! When aligning the exhaust system, be sure that no
4 parls are msialled under tension.

B8 check final drive ol level

- Tightening torques ) T

Axie flange spcket head bolt . 10 Nm

(89 in. b or 10Z'cm kg)

plus an addinonal 8¢

1 & turn)

Axle shaft to axle flange 80 Nm (80t ib)

Tapezowal arms 1o crossmember 85 Nm (63 1t i)
® replace selt-locking nuts

g™ oop 4m§u@g = s gt e e b < S Sl

o o g

gy spmges g -

e peseer s W REEORE [ [PPSR SRS ywpn <

. ’ m’ ' Rear axie flange oil ssals. rcphcm | 3@“2@@‘4
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Differential —

Manual Transmission

Speedometer géar, repiaéiﬁg
{transmission instalied) .

B N

® remove left side axle flange. from flange on

«  raANSMISSIon

2 remove axle shaft and ol seal

remove speedometer gear by prying out. as
shown
@ press in new speedometer gear
& @ dnve in new seal
& install axle fiange and axle shaft
Tightening torques
Axle flange lo trangimission . ‘ 10 Nm
~ (B2 n_ b or 102 cm kg),
) plus an additional 90
EEREETN (14 turn}
+ Axle shaft | axie Bange M10 bolts 80 Nm (59 1t Ib)
2
#B
E
&
M
e
o3 016 transmission instalied; 39—2@"?

Speedumeter gear, repiscing (

1
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Differential — Manua! Transmission

Rear final drive, removing/instailing

Removing

i
&

1

& remove rear wheels

2 remove mainirear muffier sysiem (arroves)

& remove heal sheld (3rrows)

B remove heat shietd (arrows) behnd

crossmermber |

o

Rear final deive, romoving/matatiing 3@“21 @'?
g
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Biﬂeremlag@‘— Manual Transmission

[UPRne 2

i

@ ramove hea‘f higid (arTows) in front of
crossmem

&

'
-

@ remove exhaust SyStam SupPOM (arrows)
;

H

¥

8 mark rear driveshaft ang final dnive Ranges for
reahgnment. »f not previousty marked
@ _remove dnvéshaft mounting bolts (arrow) at final
anve .
T @ raise dniveshal upward and tie :no position

1 ‘ D6} fiaar ines arive, mﬂng/;mwmg - 3%“’?1 0-2
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Differential — Manual Transmission

P e I Y

]

CAUTION

Postion driveshaft only high enough for
rernoving final drive, to prevent damage to
driveshaft ureversal jont.

# remove left axie shalt cover piate (arrows) %

B Unbolt (arrow) both lefungim axie shafts, postion
asige. and lie up

& detach 1@(1 parking brake cabla bracket (arrow)
from final dnve

& detach nght parking brake cable bracket (arrows)

from final drve “
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Differential — Manual Transmission

B8 disconnect parking brake cable from lefyrign
brake calipers (arrows)

CAUTION

Wwhen disconnecting the parking brake cables,
do not damage the plasticgable shrouds.

g disconnect brake ines (arrew A). on nghtiefl
side

8 cisconnect brake ine (arrow 8) at Drake
arisinbulor valve, left side

- B remove hnat drive mounung nut {arrow)
& uge 15 mm secket

1o

B support crossmember with transmission jack
VAG 13834 (or eguivalent)

-a— jack stand

ms Rear fina) drive, mmvm/mw 39'2% @"4
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Differential — Manual Transmission ~

i

YAG 1358/
VﬁG‘P“i 3BYA

& remove mounting nuis (arrows) from rear
crogsmember

% remove bracket (arrows) for parking brake cable

2 ioosen boit (arrow A) at crossmember |

® remove belt {arrow B), and carefully iower
crogsmember | on nght side

2 repostion parking brake cables, routing them
toward the tront, through eyes in crossmember

& support ﬁnqi drive with transmission |ack and
adaptor. YAL 1383/A and VAG 1359/2.
{or equivalents}
e strap final drive securely 10 jack

R

'ms Rear final drive, removing/instatiing 39”2@ @'5
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Ditterential — Manual Transmission

= saparate croessmember | from crossmember |
(arrows)
separate final drive from rear crossmember
- @ carafully lower final dnve

installing
Note

instali in me\%{everse order of remaoval, noling the
foilowing:
& reptace self-locking nuts

"

® ahgn markings (grrow A} on the dnveshaft
made betore disassembly, with markings
(arrow B) on the final gnve -

@ ahgn the four bolts for crossmember | as
centralty as possibie In crossmember bolt holes

e belore insialing exhaust system and heat

T sheelds, agiust driveshaft, sechon 38-150

2 ahgn exhaust system (Repaw Group 26) so -
that pants are free of tension. before tghtening

@ bleed brake system. Repar Group 47

@ check/refill transmission o i final drive

@ measure rear axie, Repar Group 44

Tightening torques

Crossmember il 1o hinal dnve 45 Nm (33 Rt i)
Crossmember | to crossmember i

and body ' 45 Nm (33 ft ib)
Rear crossmember o rear

suspension 50 Nm (37 R Ib)

@ nuts (arrows) at studs which
mount through rubber bushings
in crogsmember

Final dnve to crossmember
Axle shaft 1o final drive
Drnveshalt to final drive

@ bolis are self-sealing,
always replace

@ clean threads thoroughly in guve
ftange. using thread cleaner

Exhaust system support 1o
crossmember 55 Nm (40 it Ib)

1

45 Nem {33 ft Ib)
B0 Nm (60 ft Iby
55 Nm (40 ft ib)

9

11

018

M finai drive, mmvmgmm:&ing 39“2? @"5
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n%a! - Manual Trangsmission

Note

When parts marked with an asterisk () are replaced
adiustmen? 1s requred See Adustment Oveniew section
39-280 ’
1 — Brasther '

INElates positon. Section 39-230

2 - Fingl grive housing" (see Note N
pinion assembty, sacthon 39- 260

3 — Teper rotier bearing outer race’ 1see Note)
renoving instailing . settion 39-250

4 — Shita §1
@ notae thickness
© goiusImEr overview. section 39-280

5 — Fingl drive cover® (see Note)
e seal with AMVY 188 000 2
@ nstalled position magnet! {aces down

& - 25 Mm (18 ft id)

7 — Seal
pry oul with ‘ever. dnve m to stop with 2082

§ -~ 10 Mm (89 In. b or 102 cm kg)
plus an eddiional 1 4 tum (90')

Bwﬂrmﬂange.

6
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Differential — Manual Transmission

19 — Ol filler plug — 25 Nm (18 1 i)

11 — Magnet
indtated posdtion, secton 38-230

12 -~ hgynet Clarvg

Bwdys registe
13 — Torsen ¢iftoramitad

B 30 Ot HSAsAMe

& rernoving nng gear, section 39-250

® removing Deanng nngr races. sechon 36-2%0
% — Ol drain plug — 25 Mm {18 it ib)

15 — Tapex rofler booring ouier race’ (569 Note).
removngnstaling. secton 38-250

18 — Siim §2 ¢
@ ot Mckness
& agustment overview. section 38-290

L

J

17 - Sesd
TOTOVING INSIAMNG, secuon 39-200
18 — Drive fange
19 — 10 Nm (89 in. 10 of 102 cm kg), pius an scuitionat i
14 turn {307
.
13 0‘!6

ﬁam; final drive cmnpomms : 39":22@“2
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Differential — Manual Transmission

Lt e Bt @k ow B

Final drive housing magnet/breather
sleeve, instailed position

i ~ =
Breather sieave, instdiied position

g— 13 mm

Hagnet, instalied posgition

8 aiways replace clamp when installing magnet

&

e

14

018

e,
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Differential — Manual Transmission
’ 1t 2 2 4 5 & 7 8 & W u
7
f“ . 3
.o o .
1 28150 |
Hote ‘ | 2~ Tapor rolior boaring cuter race” (see Note)
Whan parts Marked with an astensk *) are replaced \ : removIng nstaling. sacton 39250
adjustments are requred See adiustment overview, 4 - Taper rolitr baaring inngr rase* (seo Note)
sacton 38-280 ‘ ' : - removinginstaling, section 39-250
) : ‘ 5 — Ring gear: (ses Note)
Mot . o & matchad wih pimion [paion sat)
Rapiace bofh afferentiat taper rolier beanngs together Use - © removingnsialling, section 39-250 .
mmmwm mamiaciurer. 1§ possible //«‘s“md‘m‘ Bousing® (see Note)
1 Fing! ¢ive housing’ (sea Note) .3 oonol disassemole
2 — Ghim 5t ) 7 — Ring gear boit
® O TCKNeSs ’ ‘musemwomredsmﬁcam
& aryustimemt ovarvew. SeChon 35280 L en ghightty, then continue tghtening 10 80 Nm
* {68 ft 1v). in ciagonal sequence
B 39
o ’ Reer differsntialring gearbearings, assemily “2@@‘”‘3
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Differential — Manual Transmission

5~MWMMM;(MWI
rernevngirstaling, section 38-250

B - Teper rollar boaring outer race” (gee Note)
reTnovInG/ArEtatiing, sechon 39250

10 - Shim &2
© note thackness
© JCRSUNEI OVEMIOYW, SCToN 18-200

1! — Fingl drive tover (see Notle)

s

e ¥
117 016

Roar ifierantialiring gesribesrings, ammw 39"24
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R
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_ ::mﬂe‘;’mﬂﬁi — Manual Transmission

Rear ﬁn.ai drive,
disassembiingiassembiing diﬂeremms |

‘3*“9 gear, removing

L

~ Taper ro!!e: bearing mnm race, remnwmg ‘
A= twoarm.pulier 6.G. US 1078 {Kukko zgnm
wsm Matra ] hooks ‘ .
CﬁUTéON .
Aiways rep!ace beafmg if remeved -
: ‘,‘Tapar roller bearmg inner race, remavmg B
=k ‘pefore m@t&ﬁmg pulier. VAG 1552 w\ace %hmst
: psece 60405 on housmg . e
CAUTION . : SRR
Mways repiacé bga.rmg |€ removed
3«7;15411
118 716
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. Differential — Manual Transmission

Taper rotier boaring inner race, instaliing

@ heat beanng to apprommately 100°C (212°F) and
Dpress on

Taper roHler bearing inner race, installing

heat heanng 10 approamately 100°C (212°F) and
press on

Ring gear, installing ’
@ heat nng gear 1o approximately 100 C (212 F)
ang mstall -

A~ centenng pin (Make n-$hop)

Taper rolier bearing outer race, removing from
- . housing C ‘ ’

r

119

| o8
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Ditferential — Manual Transmission

Tapar rotior bearing owter race, instatling iﬁ
housing :

Taper roller bearing puter race, remaving from
cover

%

&

Taper Toller bearing outer race, instaliing in
cover ’

ap

o6

| Rear final drive, asmmmwm dMi 3%25@“3
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Differential’ — Manual Tra;nsmission’

39§M.\
[t}

Note

When parts marked wih @n astersk {7) are replaced
adjustments are regquired ' See adjustment overnaw
sechon 39-200

Repiace poth 1ae! rolier beanngs of the pinion togethar

Use parts from ihe same manufatturer (f possidle

1« Finah drive hausing' (see Nole)
mount housing 10 repai stand section 39-270

2 — Sinjon® (see Note)
matched with rning gear (prion set)

”
ey EY

E)

3 - Large taper rcller bearing inner 1ace” (see Note)
removing installng. section 39-270

4 - Large taper ioller bearing cuter race” (sase Nowe|
removing instaiing. section 39-270

5 — Shim $3 ! % .
& note thickness
o adjusiment overview, section 39-250
& — Spacer sleave
" always reptace

) 7 — Smail taper roiter bearing, outer race’ (326 Notel

removing mstaling, section 3$-270

Rear !s;zan um; pinion assembly 39“2@@'?
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remog nstaliing, section 38-270 - ”
9 — Sesl ' # ’
10 — Pinion mat | ¥
& pry ot circlip balore removing .
@ removingiristating. section 39-270
© rheasunng tummg torgue. section 38-270
# secunng, section 35-270 :
11 — Drive fange ehaltcover
. B remowing, section 39-270
@ disansambling/assembling, sechon 33-180 -
s .\R‘ﬂ) ¢
"wm&
»
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" Differential — Manual Transmission

-

Rear finai drive,
. disassembiing/assembling pinion

: ¢
Rear final drive, mounting to repair stand -
.
" @
4dé'
b
Rear final drive cover, removing
A— two-size threaded pin, M&/M10,
Part No 113 101 398 B
- ‘m

E8

Pinion aut, loosening
A~ extension and 32 mm socket

!

‘
>
32 e

Rear final drive, disassembling/asssmbling pi;n.km Sg'g?@'i

iy e e owmrewm o
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Differential — Manual Transmission

Pinlon nut, loosening

prevent damage to threads in housing

Pinton, pregsing out of small taper roller bearing

Small taper roller bearing outer race, removing

A— 456-56 mm commercial extractor. e g.
U.8. 1037 (Kukkeo 21/7)

8- spindle from Kukko 22/1 -

” ‘

J-3

018 | Rasr tina drive, dissasembling/sssembling pinion 392?@“2

support rear final drive {e.g. with VAG 1383) 1o .

1
H
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Differential — Manual Transmission

7

Large taper rolier bearing outer race, removing

-

Large taper roller bearing Inner race, removing

A - separator, e.g. Kukhko 17/2 (22-115 mm)

Large tape. roller bearing, installing

heat bearing to approximately 120°C (248°F)

before pressing on

« "

\s

J-4

]

4
Rear ting) drive, MWWMM pinion

39-270-3
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i ‘%ﬁrenﬁai — Manual Transmission -
i é._.a;&.tapm rofter bearing outer race, instailing

| # place required shim behind race before ingtalling

i

;

1
3

) Small taper rolisr bearing outer race, instzlling

[ Fe

i

Small taper roller bearing inner race, instailing
“.,_ @ lnst&l@mioh‘ and neéw spacer slgeve | .
8 heat beanng to approxmately 120°C {248°F),

: 2 center rod 3114 on pruon ang instail beanng

3

] /y ‘ ‘ ‘\

1 R »
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Ditferential — Manua! Transmission

Smail taper rotier bearing inner racs, instailing
A— wood suppor for pinion

Pinion nut, tightening

& support rear final dive {e.g with VAG 1383/4) to
prevent damage 10 threads 1in housing

48
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Differential — Manual Transmizsion

Tuming torgque, measuring
A~ commercial torgue gauge, suitable range
B— extension with 32 mm’ socket

¢

CAUTION

Tighten pinion nut a litde at a tme, and read.
turning torque frequently. if lurning torque ~
exceeds specrfications the spacer will have (o
be replaced and the adjusiment repeated. Once
the spacer sieeve has been compressed i
cannot be used again. ‘

Turning torgue specifications

New bearings Used mnngs"
280-320 Nem 30-80 Nem
(25-28 in. t3) - {(2.7-53in. 1)

“beanngs with at least 50 km (30 miles) service

Pinion nut, sacuring

& insert drift through o4 drain hole and crimp nut

016

n

Resr final drive, disassembling/sssembling pinion 39"2?@‘5’
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' Differential — Manual Transmission

Ring gear/pinion, adjusting

General notes @

Caretul agjustment of the nng gear and pinion 15 *
important 10 ensure that the hinal drive runs guietly
and has a long service Ife. Dunng manufacture. the
nng gear and pirion are a matched set and are run
on special testing machings 10 ensure a correct

- mesh pattern and sient runming in both directions.

The quietest runming position is determmed by
moving the pinon axially and hfting the nng gear
away from the no-play meshing posiion. mamniaining
the backlash within specified tolerance

The dewiation ¢ from the master gauge R_ 15
measured for the nng gearipirmen sets supplied as
replacerment pans and marked on the outer face of
the nng gear Aing gear and prion must aiways be

. replaced as a malched set

Service pinion 3815

1~ ldentification 9837 means Qerlikon pinion
set with 9 37 ratio

2— Mateting number (312} of gear set

3~ Dewviation r. related 10 the master gauge of
the test machiné used in production, The
deviation v 1S always given in 1:100 mm.

Example

[ 25" means ¢ = 0.25 mm | S
R_-Length of master gauge used in
progucuon - 53.15 mm

7 R~ Actual dimension betwéen nng gear center
and end face of piion in position for
quietest runming of gear set

¥, —Hypoid offset - 35 mm

48
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Differential — Manual Transmission .

Production pinien sets
X~ This data not given for production gears
P:Ad;u'smem dimension used n production

CAUTION

The position of the pinion in production 1s
determined by the dimension P_ (ning gear
cenerling to back of pinion head). The, marking
of deviation r and the maiching number on the
ring gear has been eliminated. i 15 therefore
necessary tc measure the postion of the pimon
before removing #t when parts that affect the
postion of the piion are 1o be replaced. See
Adjustment Overview, section 38-290.

8

0ie Ring gear/pinion, adjusting 39-2 8@'2
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Ditferential — Manual Transmission

Adjustment overview

>

7 -
When assembiing the final drive, 1 is only
recessary 1o adjust the nng gear of pinon, of both,
if parts have been repiaced whith dwectly afiect the
final drive seting. Use the following table to
getermine the necessary adpstments

4

Ring gear Pinion (83), Pinion (83)

To be
adiusted (St + 52} using devistion ¢ using actual

. . measwement
Repiaced ’ ‘
part , Section 33-340 Section 39-330 Section 38-300
Final drive housing X X
Torsen diferential b X J
Pinon beanngs X
Differential beanngs X ‘
Ring gear and pimon X X
Final drive cover X
Flange shaft X

Difterential pirion gears
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Differentiai .~ Manuazal Transmission

Pinion, determining postﬁon {ae:maa
dimension)

This operation 15 only necessary it daviahon ris not
marked on the nng gear. and both pinion bearnings
or the final drive housing have 10 be replaced.
Thase parts directly affect the postion of the pinion.

@ 'reniiqve differential
& assembie measunng bar (sse section 39-330}
. 2 nstall measunng bar into housing

@ measure deviabon from R (read maximum
deflection in red number range)
& feading COrresponds 10 deviabion ¢

8 record measurement

Mote

After replacing pinion beanngs or housing, or both,
adiust prwon, section 39-330, The measurement
recorded fof deviation r 15 used o determine the
thickness of shim 33,

4

Byl

Pinion, determining position {sctust dimension) 39'369“?
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Differential — Manual Transmission !

Driveshaft flange bearing and oil seal, v

replacing ;

N Pre-removal procedures i
#

. Hote . £

Before removing the ol seal and hall beanng. the :*

beanng housing must be removed from the end .

cover See Repaw Group 34 e p

P\ A~ threaded stiia (MB/M10) E‘

l\\»\ff‘ YW Note "

Before disassernbiing the beanng housing. remove
the following

crer egewewapo

e
. b
@ remove crossmember (BITOW) .
® remove catalytic converter. Repair Group 26 ¢
B remove heat shield from transmission :
B remove driveshaft-heat shieid ‘ 5
8 disconnect main muffler from retaner. and - L
posion aside . k
@ remove driveshafl, section 39-140 F
installing g;
Note s
Instatiabon 15 10 the reverse order of removal ‘g‘
After installing the o seal. check transmission fiuid e
and fili 10 specﬁcations. Repar Group 34
¥
H
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Driveshaft fiange mnngmii';s seal, replacing 3%”3@?'5 A
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* Differential — Manual Transmission

Ring gear/pinion, adjusting

When pinion and ning gear have 1o be adjusieq,
follow the sequence below:

@ determine towal shim thickness (Bgpe = 81 + 83)
needed to provide specified preload of differential
beanngs

a determine 83 shim thickness neaded 10 install
pinton in the postion determined in productien

8 distritute total shim thickness (Sgpesy) between
81 and 82 1o obtain specifizd backlash between
ring gear and pinon '

Mote

The objective in nng gearpinion adiustment 1s to
attain the same guiet running postion that was
determined on the test maching used n proguchion,

CAUTION ,

All assembly operations and measurements
require great care and absolute cleaniness 10
produce accurate results.
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M§ Ring gearlpinio;a. sdijusting 39'3? Q'%
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Differential — Manual Transmission

RS

\tblll////)

,

*»-"
=

-

$1 — Stumn behind nng gear
82~ Stem opposite nng gear
83 — Shum betung piron head
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Differential — Manual Transmission

- ‘ ——

Pinion, adjusting |

it is only necessary to readjust the pinion as shown
-below when the pinion set (fng gear/pinion) is
replaced. See Adjustment Overview, section 38-230.

a mount final dnve 10 holding fixture
2 nstall large beanng outer race nto housing
without shims

%

%

& nstall smatl beanng outer race nto housing

=

8 | pinion, acjusting 3}9“33@*15
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Differential — Manual Transmissgion

& wgtal pnon

@ heat small beanng innar race 10 approximatety
120°C (248°F) and shide onto pinon without
spacer sigeve

@ presg small beanng inner race LMo pIn
el ‘ .
4 .
A~ wood support

;: :

B hghten pinien nut until turning torque equals
280-320 Nem (25-28 i 1)
- L

4
< 4
\\_ -
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Differential — Manual Transmission

‘8

A— comfhercial torgue gauge. suitable range
' B~ exignsion with 32 mm socket ‘

set centenng nng of universat measunng bar
VW 385/1 to dimension &= 80 mm -

set shding ring 10 dimension b= 50 mrr; -

-

assemble universal measunng bar as shown
e dial indwcator’ extension VW385/20 - 3 mm long
* - . i

set adjustable master gauge VW 385/30 to
® R -5315mm

place master dauge on measuring bar and set
giat mdicator to O with 3 mm preload

- E

L

- . o S
mount end plate VW 385/33 on pinion head
remove master gauge YW 388/30 and instal!
meaasurng bar in housing

nstall final dnve cover and tighten four bolts to
secure )

pull énd centenng ring “Butward unti measuring
bar can just be turmed by hand * ;
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Differential — Manual Transmission

® measure dimension "@" as follows:

® turn measunng bar until diak indicator pin
contacts end plate on pinion and indicates
maximum deflection {return point)
® measured reading is dimension '@

Exampie

CAUTION

When the measuring bar has been removed,
check that dial indicater zeros with @ 3 mm
preload when master gauge YW 385/30 s
maounted, f not, repeat measuremant,

S3 shim, determining

8- dal indicator readmg (maximum.deflection)

&

- devaton (marked on nng gear i 1/100 mm
or deterfmined by actual measurement)

Example
Dial indicator reading e 1.60 mm
Deviation ¢ +0.42 mm
Shim thickness 83 118 mm

317

. s

E Pin@, adjusting 3%“330“4
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Dsﬁerenﬁai - Manual Transmissie’g

4

The‘ foi!owmg shims are- avaﬁab!e

Thlaknm {mm) - Part numbez
085 - 183 525'23%
R N s D 183 525 231 A
05 183 525 231 B
110 183 525 231.€
115 183 525 231 D
1.20 K 183 525231 E
125 ¢ 183625 231 F, .
130 . w183 525'231 G
135 183 526 231 H’
140 ‘ 183 525 231 4.
. 1.45 183525231 K
1.50 183525231 L
185 .. | 183525 231;M
Note '

Smms can hava varymg toierances Check afi shimg 4+

for ‘accurate thickness with & ‘fﬁiCFQ’T‘ie!&f Exact -,
shimt thickness for 3 can be’ alt&ined Dy using.
Atums that are thicker or th nner than - speczﬁed by

; pan number

-8 remove meaSur;ng brar . ‘
g remove pinion and fenstall with deta'mmed shlm

spacer sieave ang seal
a fghten, pinion Nt untl ma specrﬁed !ummg
tmque is aﬁamea .

o

CAUTION - ‘,‘ . .

Tighten pinion rut & ittle” a’t a tlmé while .
teading tumning torgue frequéntly. furning * -
torque exceeds specification's the spacer will S
have to’ be: replaced before proceeding: Once
the spacer has been compr@ssed it cannpt be

ugeg again. -

Turning torgue specifications

© Used bearings’

plew bearings

280-320 Nem 30-60 Nem

(25-28 in. Ib} {2.7-53 in_Ip)
Checking

@ turn pnion several times in each direction
@ install measunng bar and check measurement
& shims are correct if dial indicator shows .
deviation 1 within tolerance of = 0.04 mm

418

015 pmlomaxtwng 39"330'5
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- ) Diﬁerentia“ih- Manual Transmission
Ring gear, adjusténg ; ;‘

. -Adiust the nng gear n‘ any of tha fdifowlng parts ar’e & ,

; ‘ ‘ replaced: < -l- R

: = ®. Final, drive housmg L :

. L% Fmal drive. cover - , Viu\‘;:rﬂ :
; 8 Difterentiat &arzngs R T S
’ . ot e Torsen dlﬂerennal T M Ly
o e o o P:mon set L : “«'@ ‘,W;

B o 1 See Ad}ustmem Qvarwew sef:tzon 39*290 : . k

‘ " B

: o Diﬂsremlai bearing preaosd ad]usténg (P!nson -

-0 removed) - EeES Sy

s remcwe seals and Buter races o# dlﬁgranﬁal n S

= [ begrings . Ty o

s . o &8 vemove shims” : : -

-8 install bearing ‘outer races wethout shims P

L@ nstall dlffefrennai um housmg wﬁhout = ‘Z'A

E ';";'speedametm ‘gear : }

[ @ ung geal goes an nght svda (cmver srds) 1 s

- hﬂusmg ' ' : :E
; : @,fmsta!% coyer and trghten boits 0 25 Nm (18 ftio) . ( Eﬁ
/;vé‘j“set up measunng equnprnem and z8ro deai Lo

C e indicatgrwith 1mmbpreload - L LTtk

By dxai mdtcator exﬁensaon aaprommatefy ‘ -

30:mm Iong , X

. Bboh, M8 x 45 -
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Differential — Manual Transmission

" y

® move diffarential up and down. read
s measuremert on dial ndicator and record

- Exemple ‘ ‘
r Diat indicator reading = 1 so‘mm“'}

oo

CAJTION e ;
Go Aot turn dlﬁereniual wﬁen measurmg

g

B to‘mi;“{m . 52), deierm_in?qg'

. Seoum = dial indicator reading - preioad

o megw -

Example e
© Rreload (constant value) . SR O.;-‘&O mrn
Diat ndicator reading. - o~ 160 mm
Syatat o 200 mm ;
- 8

&8 nstall shim of appropriate thitkness {2.00 mm in’
exampie) behind beanng outer race in final drive
housing (52 side)

ey

?ummg %oa*qua. measurmg
C A~ commercial torque gauge. - 600 Nem

New bea:éﬂgs o Used bearlngs
e 250-320 Nem 30-60 Nerm
(25280 ) © {2753 m. by
Note

if the ring gaaf and pmzon are 10 be adjusted. the
panion should aow be adjusied and the semng
checkea Ses section 39 330

.?P- = g g:ﬁww—g—ww—wr - ?‘}Yﬁ%ﬂﬁ mm* ¥
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Backlash, ladgusting

The backiash adiustment 15 conducted

% with mrion instalted
o with 83 shum in plate

_® with Sgqear (51 and $2) mSnaHecﬁ N housing

sige of dlﬂerentlal

turn differential gear several times n each .
direction 10 seat bearmgs
set up measuring equipment
o dial indicator extension = V¥ 362/10
{6 mm flat)

©

adust measunng lever Y9 388 to dmension
8- 79 mm ,

while helding pimon so i does not move, turn
1ng gear 10 stop and zero indicator

turn nng ‘gear back and record backlash

ioosen lock bolt on tocking sieeve

rotate nng gear 907, tighten lock bolt and
measura backiash agam

repeat above procedlges two more tirmies

add all four readings together and divide by four

. o determme average backlash

-

3 H any of the mmsuremems differs more man

- {006 mm from the others. the ring gea?fﬂmmon
- installation 15 incorrect. Chigck andrSplace nng

-gear/pinion it necessary

CAUTION

Average ba:;klash aaicuiatmg

Exampie
181 meaauremem B 0.68 mm
an measmeme*ﬁ 0.70 mm
3rd measwemgm ) C Q.70 mm
4th measurernent # - 068 mm
T 276 mm
> Average backlash, ‘7 276 mm 4 0.69 mm

o

an

6 s s 39=350-1
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Differential — Manua! Transmission

S1 shim, determining thickness from
table

& chopse approyriate S1 shim from following table
depending on average backiash calculated:

“Aversge backlash Shim thickness S1

{mrim) {mm)
082 * 0.67
0.63 0.69
0.64 070
065 072
. 066 . - 07
067 0.75
068 078
0.69 : 078
0.70 0.80
071 0.81
073 0.83
s 0.73 0.84

0.74 - 0.86 _

0.75 087 -
0.76 _ 0.89
0.77 0.91
0.78 0.92
0.79 094
0.80 - 086
0.81 097
0.82 0.99
0.83 1.00
084 1.01
. 085 103
086 104
087 - 1.06
0.88 ” 1.07
; 0.89 ‘ 1.09
080 : 1.10
0.91 . 1.12
092 113
093 115
» .94 . 1.16
- 085 118
] 0.96 i 1.18
097 127

S

’ ) b ms S1 shim, defto;mlntng mw frm-!ab!el 3@36@'@
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Differential - Manual Transmission
Average backiesh Shim thickness 81
{mm) ~ ()
098 1.23
0.99 124
1.00 125
N 101 ° 127
1.02 1.28
103 1.30
104 1.32
1.05 133
1086 1.35%
1.07 136
¢ 1ue 1.38
1.09 1.39
110 1.41
1 1.42
112 143
113 1.45
1.14 146
115 1.48
Example
Average backlash - 0.69 mm
€1 shuim from table - 078 mm

The following shims are available:

Thickness (mm} Part number
0.15 - 005 409 385
0.20 005 409 385 A
025 005 408 385 B
0.50 005 408 385 C
0.80 005 409 385 D
1.0 005 408 385 E
150 005 409 385 F

¥

- 018

&,

]

$1 shim, determining thicknass from table “‘36@“2
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Differential — Manual Transmission

L=l s oo .

S

3
L3

’ 52 shim, détermining thickness

Example
Smm, 2.00 mm
81 . - 078 mm
§2 » = 1.22 mm

The following shims are available:

Thickness (mm) Part number
0.15 -005 409 381
0.20 005 409 381 A
025 - 0054093818
055 005 409 381 C
0.60 005 409 381 O
0.65 . 005409 381'F
080 ° 005.409 381 F_
135 ¥ 005 409 381 G
150 005 409 381 H
1.65 GO5 409 381 J

install 81 shim befind ring gear
B install 82 shum on side oppostte ring. gear

Backlash measurement, checking

& measure backlash at four locations around ring

gear _
@ backlash must be: 0.12 - .22 mm

R

CAUTION

Batklash must not deviate more than 0.05 mm
hetween readings. 2,
‘2 x
o

S,

cEwE T g em mw

98 | 52, mé?himng thickness 39“37@'1

i e 2
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Diﬁeremia% — Manual Transmission

e

When reDIZ0nG DRAMTGS A1 NG Gear Sechion
I N0 ReDace Lo Deanngs logethe

Mot

When 'epiaCirk) parts manad wth an asleask
UGN G aduUSIments are redured See adustment
BtviEe sechon 3970 .

. 1 - Bopring pn
@ SACUTeS GH PUMD Oy wheae
@ gy o dfferenlal gear housng

2 — Ghime .
aeterrumng thicknass sechion 3950

3~ Aie fanga nut
4 - Diftprontial pinion sheft
& dnwe Cul with gnh P
@ anve in caretully 10 Avow damagng
hrust washers
& secure with sorng pin
5 — Cifferantial pinton gosrs
nslaiing sechon 39-50 "

8 -~ Thrugt washer
crece for Cracks ang mils

G4 '
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Differential — Manual Transmission

7 -« Diftorentisl side gesrs
afjusting. secton 38-50

"§ —~ Finai drive housing (see Note)

8 — $1 ghim
& rgcord teckness
@ adusiment overvigw secton 3§-70

"8« Lorgs besring, outsr reca (see Note)
rermaving Mstaikng  sechon 39-50

11 — Spesdometer CTve gaer
replacing with ransmegsion ngtalled  sechon 33-20

"2 — Large bearing, inngr race (see Note)
removing INSIAKNG. Section 3950

13 - S0 Ren (BB )
o g only speched bors
© tghten DORS dlagonally i1 sequence

“18 — Difterentist housing (ses Hoe)
15 ~— Spring pin

drive n Hush

"6~ Ring gear (5ee Noe)
© dive [WRON @nd nng gear Mus! D rediated as
machey st
@ removmg NSIaING  sechon 38-50

97— Gl pump Grive whael (see Note)
@ inglaned postion sacton 38-50 .
© after replacing dnve whee!l redetermne §2 shi
MCKNBSS sechon 36-110

18 ~ Gmgil baaring, inner race 1see Note)
removing NEalng. secton 38-50

M8 — Small busring, cuter race (see Notey
rermong mMStENg  seckon 39-50

20 - 82 shim e
@ note CRNESS e
& ad et Overnew sechon 38-70

T - Fingt drive cover 1see Note)

-G1€

Dittorential, assembly ‘39”4@“2'
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\

Differontial, disassémbimg/asmméﬁg

Ring gedr, removing “?vw housing

Note [

Remove o pump gnve wheel before remowing nng
gear

Larga bearing innsr rece, removing from housing
&~ 2-arm putier {commearcial). Kulko 204/2

Smait baaring inner race, removing from housing
A~ 2.arm puller (commercial), US 1678 (Bukke
20/10), with Matra Y170 hook
Note

Matra ¥V 170 hook can De ughiened. f necessary.
with accompanying tensoner

G4
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Differential — | Manual Transmission

Smatt Mam;g innar race, instaling

2 nea! beanng inner’race 10 approomately 100°C
[212°F). and press on .

it

Large bearing inner race. instaiting

¥ heal peanng nner race to approxmately 100°C
(212 F). and press on

R

PR T

Pinion gears. instaliing
Mote

Before assembiing iubncate parts with hypowd
transrmission o

@ insert diterental side gears along wih the
correct agustment smms (see Hustrations
398-1531 and 351211 1n this section)

@ insert afferential pinion gears approswmately 180

apart .
& assemble thrust washers using small amount
of grease
rotate gears anio pOSILON (8rrow!
2 mngen axie flange nuts
8 align thrust washers
B dnve in differential prmen shaft
® secure shafl with spnng pm
ote 39-50
- Difteventisl, dizassembling essernbling =2
¥
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Differential — Manual Transmission.

Ring gear, instaliing

& heat gear to approximately 100 C (212 F), and
ingtall ’

A~ akgnment pin, sutable size

Difterential pinion gesrs, adjusting

® finsent side gears along with the thnnast shims
avaiable (05 mmj

@ nsert pruon gears with thrust washers and dnve
n differential pinion shaft

] CAUTION

Do not interchange aifferential pinon gears and
thrust washers

2 hotd small differentiai piion gears outward and
check the cigarance of the aifferential siie gears
ny hand (arrows)

2 adwst clearance by changing the agjustrment
sHIMS 50 maximum clearance 15 0 10 mm
t0.004 in}

Mote

The clearance s correct f you feel no play and the
diferential pinion gears can be turned shghtly.
without catching (see diustratton 351211 n this
section)

The following adjustment shms are avalable

Thickness (mm) Part numbser
0% 011 619218
06 088 408 249
07 , 0BE 408 248 A
0.8 ‘ 088409 249 B
09 088 409 248 C
10 ) 088 408 248 D

B3]
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Differential ~ Manual Transmission

355

Diferontial guers. tuming b

Small bearing outer race, removing

@ drve race out of final drive housing cover

Small bearing outer race, insialling

& Jrive race nto fingl dnve housing cover

T

® use suttable-sized base. e¢.g. VW 470
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Differential — Manual Transmission

Large bearing outer race, remaoving

# dnve race out of final dnve housing

RN

E i

Large bearing outer race, installing

8 dnve race nto final drive housing

s

Drive wheel for oil pumg, installed position

'8 be sure noich (srrow 1) faces nng gear

{arrow 2)

# pe sure long nofches (arrew 1) face housing
opemng (arrow 2) ang spnng pin (arrow 3)
secures drive whge!

AL

Differarvind, diasssembiing assembling 3@“5@’5 |

i
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Ditferential — Manual Transmission

Ring gear/pinion, adjusting

Kote

Careful adjustment of the nng gear and pinion g
mportant to ensure that the ﬁn,al drve rung guietly
and has a long service life. During manufacture, the
nng gear and pinion are matched as a set, and run
on specal testing machines 10 ensure a2 comect
mesh pattern and sHent running m both directions.
The guietest runming postion 15 determined by
moving the pimon axially and lifing the nng gear
away from the the no-play meshing postion.
mantaining the backiash withun specified tolerance.

Trie deviation ¢ from the master gauge R 8
measured for the nng gearpinion sets supphed as
replacement parts, and s marked on the ouler face
of the ning gear The rnng gear and pruon must
always be replaced as a matched set

Service gears

11— The code 0837 'dentthes an Oerikon gear
set with a 937 ratio

2~ The matching number (e g 312) 15 stamped
on both the nng gear and pinon. 10 entify
a set

3~ The dewiation ¢ (i.€. pinien deviation) 1S
measured agains! the master gauge of the
testing machime used i production The
deviaton 115 always given n 1100 mm
ig.g 25 meansr 025 mm}

R_~Length of master gauge used in production
#5565 mm

R — Actual dimension found between the ning
gear canter and the eng face of the pimion
whilg at the quietest running position of a
particular gear sel

¥, —Hypow offset 12 mm

G113

e Ring gear pinion, wM” 39"5@”1
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Differential — Manual Transmission

Standard-production gear sels

producthion gears

X~ Codes shown Xd out, aré not marked on

P - I'ng measurement used for setting ring
gears and pirsons N proguction

T T W MR e T

RVt e
e NS CAUTION
o B e 23 ' in producton. the postion of the pimon s
- - e determined by dimensien P (measured from
e nng gear centerimne to back of pinion head).
The marking of deviation £ on the nng gear, ‘
and ire maiching number. have been E
eiminated It 15 therefore necessary 10 measure :
5 the position of the pmon before removing

sechion 39~70“

when pars that affect the postion of the pinion
are 1o be replacet See Adustment Overview.
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Differential — Manual Transmission

Adjustment overview

Mote

When assembling the final dnve. 1t 15 only
necessary to adiust the nng gear or pinion, or hoth,
i parts have been replaced which directly afiect the
final drive setting. The foliowing chan should be
used 0 avoid carmymng out unnecessary alfjustments.

To be ; Ring Gear | Ring Gear Pinion Pinlon Pinion
adjusted | (81+52) oniy, (83 +84) (53 + B4) only,
. Shim §2 using  jusing actual] Shim 84
tolerancs ¢ | messure-
mant
Resisced Section Section Section Section Repsie
part 38.33 3942 38.24 35.24 Group 24
Final drve housing X X
Gear carmer housing 4
Differential housing X
Pinion beanngs X
Differential beanngs
Ring gear and pinion "X
Final drive cover X
18t 2nd gear 2
synchromizer hub - X
1st gear needis be;nng X
Hollow shaft . * X
Spacer plate X
Ol pump drive gear X
b ms- Adhumiment overview ggm?@“i
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Ditferential — Manual Transmission

Pinion, determining position (by actual
measurement} v

U R T

Mote

This operabion s oniy necessary f deviation ¢ 15 not
marked on the nng gear. and i both pmion beanngs
and or the final drive housing have 10 be replaced.

These parts drectly affect the posdion of the pirvon

Ditferential, removing

® assemble measunng bar. secton 38100

& install measuring bar into final drve housing

B measure the deviation from R (maximum
deflection in the red range)
e this reading corresponds with deviation r
% note reading .

Note

Alter replacing pnion beanngs andior hingl dnve
housIng

& agust pimon. section 39-100
¢ the reading obtamned for r 15 used to determine
the thickness of shim 83

Ring gear/pinion, adjusting

& determing total shim thickness. Spaea
ne S1 - 82) to give specthed preioad of
differential beanings ]

& cetermine total shim thickness. Seqpa)
{re 82 - 84) to give speched preload of pimon
bearings

8 distribute Bgaeq between 33 and $4 so
dimension between nng gear centerling and
pmion end tace corresponds 10 nstaliation
dgimension R determingd i proguchion

B Gsinbute Sygen Detween $1 ana $2 1o obtan
specheg backlash between nng gear and rign

Note

Always try 10 adjust the nng gear a?m pinon to
obtain the same quiet running postion determined
on the special test maching used in proguchion

All assembly operations and measurements requre
great carg and absolute Cleanhiness 10 produce ;
accurate results
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Pinkon, detarmining position (by sctuat mossurement 39“‘%@“?
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Ciutch 30

index

(76 5-speed |

Cluteh ,
# assembly 30-50 =

Clutch hydraulic system

g assembly 30-20
w bleading 30-30

Clutch pedal
B assembly 30-10°

Clutch pressure piate
@ checking diaphragm spring ends 30-60
replacing 30-60

Clutch release .
assembly 30-40

Troublgshoating
charts 30-70

s . 30-00-1
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