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Identification of gearbox

The 5- and 6-speed manual gearbox 01E is fitted to
the Audi 100 from 04/91 in combination with the 5-
cylinder in-line turbo diesel engine. :

—~= Location on gearbox

Code letters and serial No. (arrow 1).
Manual gearbox O1E (arrow 2).

00-1

—= Code letters and consecutive serial number of gear-
box (arrow 1).

Example: ARX 000 41
Code letters Consecutive serial
n° of gearbox

Note:

The code letters of the gearbox are also listed in the
vehicle data cards.

-a Manual gearbox 01E (arrow 2).

MADE IN
GERMANY
O1E 301 103

g
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Code letters, assignment, ratios, capacities

Manual gearbox

5- and 6-speed 01E

| Code letters ABZ ARX CEP
Manufacture from 04.91 | 04.91 01.92
to 12.91
Aliocation Model Audi 100/Avant 1991 » |
| Engine 251 251 251
* Turbo diesel Turbo diesel Turbo diesel
85 kw 85 kW 85 kW
Rat.|o:. Final drive 31: 8=3.875 31: 8=3.875 31: 8=3.875
@i 1st gear 28: 8 = 3.500 26: 8 = 3.500 28: 8 = 3.500
2nd gear 34:18 = 1.889 34:18 = 1.889 34:18 = 1.889
3rd gear 32:26 = 1231 32:26 = 1.231 32:26 = 1.231
4th gear 27:31 = 0.871 27:31 = 0.871 27:31 =0.871
5th gear 26:39 = 0.667 26:39 = 0.667 26:39 = 0.641
6th gear - 23:41 = 0561 - |
Reverse 38:11 = 3.455 38:11 = 3.455 38:11 = 3.455
Speedo electronic electronic electronic
00-3
Code letters ABZ ARX CEP
Capacity ) 24| _
Specification Gear oil G 50 (synthetic oil) SAE 75W90
Clutch operation hydraulic
Clutch plate dla. 240 mm 240 mm j 240 mm
Drive shaft flange dla. 130 mm 130 mm 1‘ 30 mm
Total ratlo in top gear 2.583 2174 2.484
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Note:

Power transmission table

Designation

1 — Engine
2 — Clutch
3 — Gearbox

4 ~ Input shaft (main shaft)

- 5 — Differential
6 — Drive pinion (output shaft)
Ratios
I~ 1stgear
I -~ 2nd gear
'~ 3rd gear
IV — 4th gear
V - bth gear
VI - 6th gear

R - Reverse

A - Final drive

T -~ Speedo drive (electronic)
(arrows point in direction of travel)

The 5-speed gearbox is derived from the 6-speed
~ gearbox by eliminating the 6th speed gear pair and
installing the disc (shift lock for 6th speed) =» page
34--24 as well as an additional circlip (small taper
roller bearing/drive pinion) = page 34-42 and using
the selector cylinder for the 5-speed gearbox =»

34-21.
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Calculating the transmission ratio

Example:

6th speed Final drive

Driving gea | ZG, =41 ZA = 8

1

Driven gear | ZG, =23 ZA, =3

Z N° of teeth driven gear

Z, T Neof teeth driving gear
2G, 23
- iy = Gear ratio = = — =0.561
G, 4
ZA 31

?

= — =3875
za, 8

i, =Final drive ratio =

i,, =Totalratio =i xi,

=0.561 x 3.8756 =2.174

General repair instructions

The maximum care as well as proper tools are
essential for achieving perfect and successful gear-
box repairs. The generally valid basic rules of safety
naturally also apply when performing repair work.

A number of generally applicable instructions for
individual repair operations — otherwise mentioned
more than once at various points in the Workshop
Manual — are combined here. They apply to this
Workshop Manual.

Gearbox

* When renewing the gearbox, fill with gear oil =
Capacity and specification, page 00—4.

* When installing gearbox, ensure dowel sleeves
are correctly located.

Gaskets, oll seals
* Thoroughly clean contact surfaces beforehand.

* Renew:paper gaskets.
¢ Renew O-rings.

- 00-7



* Radial shaft seals

Before installing:

~ Lightly oil at the outer diameter.

— Pack the space between the sealing lips with
grease. '

After installing:

— Check gear oil level; top up as necessary to
bottom edge of filler opening = Specification,
page 00-4.

Sealing compound

* Thoroughly clean confact surfaces and apply
sealant AMV 188 000.

* Apply sealant evenly — not too thick —.
~ Keep breather holes clear.

Locking elements

¢ Renew circlips.

* Do not over-tension circlips.

* Circlips must be properly inserted in the base of
the groove.

* Renew tensioning sleeves.
Installation position: slot longitudinal to lines of
force.

* Roll pins (used from 01/92 in place of tensioning
sleeves)
Installation position: irrespective of lines of force

Note:

Tensioning sleeve or roll pin for attaching 5th/6th
speed selectorfork/selector rail must only be removed
and installed with special tool.

Nuts, bolts
* Slacken and tlghten nuts and bolts for attachlng

covers and housings diagonally.
— Do not twist particularly sensitive parts - e.g.

clutchpressure plates—and slacken andtighten

in stages diagonally.
* The tightening torques are indicated for unoiled
nuts and bolts.
* Renew self-locking nuts and bolts.

Note:

Tapped holes into which self-locking bolts or bolts
coated with sealant are screwed, must be cleaned
off residues of the microencapsulation. Otherwise,
there is a risk of the bollts seizing when being screw-
ed in and shearing off when again removed. The
holes can be cleaned with a tap.

00-9

00-10



Bearings

* Position bearings with the inscribed snde (thicker
metal) facing the insertion drift.

* Grease needle bearings for the input shaft in the
crankshaft.

* Insert all bearings in the gearbox with gear oil. Onl
especially caretully for measuring friction torque.

- ¢ Heatinnerraces oftaper roller bearings to approx.
100°C forinstalling. Press in when fitting until they
abut axially free of play.

* Do not mix up outer and inner races of bearings of
the same size. Bearings are matched.

* Always renew all the taper roller bearings on a
shaft and use the same makes.

Shims

* Re-gauge shims at several points with a micro-
meter. Different tolerances enable the required
shim thickness to be precisely gauged.

* Check for signs of burrs or damage.

* Install only shims which are in proper condition.

Synchronizer rings

* Do not mix up.
When re-using, allocate again to the same gear-
wheel. '

* Check for signs of wear, renew it necessary:

* Insert with gear oil.

Clutch mecha‘nlsm

Whenremoving gearbox, take off clutchslave cylinder ‘

without separating the line system. Do not operate
clutch pedal any more after removing slave cylinder.
Otherwise, the piston will be.pushed out of the stave
cylinder and will thus be unusable.

00-11
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Gearwheels, synchronizer bodies, Inner races
for selector gears

* When installing, press in until they abut axially

free of play. _ _

* Heat gearwheels to approx. 120°C before pres-
sing on.

* ‘Heat inner races for selector gears to approx.
80°C before pressing on. .

Selector gears

After fitting
* 1st to 4th speed selector gears
check for axial play of 0.15 to 0.35 mm.
* 5th and 6th speed selector gears
check that they operate freely when rotated.

00-13



Servicing,clutch mechanism

Servicing pedal cluster, clutch
mechanism '

Note:

Grease all bearing points with white solid
lubricating paste, Part No. AOS 126 000 05,
before installing.

Important!

The travel of the brake pedal must not
be shortened by additlonal floor cov-
erings. .

1 — Self-locking nut, 25 Nm
* Always renew

2 — Pedal bracket -
* Do not remove in order to take out
clutch pedal

3 — Hose line
* Lay appropriately at pedal bracket
and secure with cable clip

Important!
Hose line must not touch over-centre
23 22 21 spring.
[46-983 | 30-1
4 — Cable cilp

* Fitonto hoseline andtheninsertinto
pedal bracket

5 - Locking plate
* Renew
* Fit onto bearing pin

6 — Over-centre spring

* Grease with white solid lubricating
paste before assembling

* |nsert into bearing pin of pedal
bracket and clutch pedal

* Removing and installing
= page 30-6

* Lay hose line to master cylinder so
that it does not chafe at the over-
centre spring

* Pay attention to different versions

* Can be removed and installed with
pedal bracket in place

7 - Locking plate
* Renew
* Fit onto shatft of pedal bracket

8 — Locking plate
* Renew
* Insert pin

9 — Cheese-head screw, 20 Nm
* Screw master cylinder to pedal

23 22 20 bracket

[46-983
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23 22

21

10 -

1 -

Clutch pedal

'® Is fixed in place by adjusting clevis

* Fit onto shaft of pedal bracket

* Issupplied as service part withinjec-
tion-moulded bearing bush. '
Bearing bush cannot be renewed

* Can be renewed with pedal bracket
in place

Pedal pad

. ® Can be renewed if required

12 -

13 -

14 -

Return spring for brake pedal
* Attachlong leg to pedal bracket and
short leg to brake pedal

Locking plate
* Renew
* Fit onto shaft of pedal bracket

Brake pedal )

* Fit onto shaft of pedal bracket

* Issupplied as service part withinjec- -
tion-moulded bearing bush. Bearing
bush cannot be renewed

* Remove and install in order to re-
move and install pedal bracket

30-3

15 — Pedal pad

16 -

* Can be renewed if necessary

Brake light switch
* Adjusting:
- Operate brake pedal
~ Press in brake light switch as far
as the stop
— Pull brake pedal back as far as the
stop by hand

17 — Clip for brake light switch

* Insert into pedal bracket
18 — Washer -
19 ~ Self-locking nut, 25 Nm

_* Always renew

20 ~ Pin

* Secure clevis to clutch pedal
21—~ Clevis

* Adjusting = Fig. 1
22 ~ Lock nut

* Tighten after adjusting clevis

23 - Master cylinder v

* Service or renew if leaking
]
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-= Fig. 1 Adjusting clevis
"a" = 109.5+ 0.5 mm

* Turn clevis accordingly in order to adjust.

) g . Note:
A
i When measuring, the clevis must be at right angles
a to the contact surface of the clutch master cylinder.
Important!
[2e-982] If the clutch pedal does not return by Itself

when the clevis Is correctly adfusted, this may
be caused by:

-~ Alr In the hydraullc system.

- The pedal In its mounting or the over-centre
spring not moving freely.

30-5

Removing and installing over-centre
spring

- Hemo(/e left stowage tray = General Body Re-
pairs, Repair Group 70.

— Remove left footwell air vent = General Body Re-
pairs, Repair Group 80.

- Remove guard plate between plug connection for
wiring and pedal cluster. :

— Take locking plate off padal bracket bearing pin.

-a — Push retaining clip 3246 sidewards over the over-
centre spring.

Note:

The retaining clip is shown with the pedal bracket
removed to simplify the illustration.

— Operate clutch pedal and take out over-centre
spring together with retaining clip.

~ Installation is performed in the reverse order.

30-6
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.Servicing hydraulic clutch
mechanism

1 — Brake fluid reservolr
2 - Supply hose

3 — Grommet

4 ~ Angled connector

5 ~ Sealing plug
* Moisten with brake fluid for inserting

6 — Master cylinder

7 — Bolt, 20 Nm
8 — Lock nut
9 ~ Clevis

* Adjusting = page 30-5
10 ~ Pin '

30-7

11 ~ Locking plate
12 ~ Pipe

13 — Grommet

14 - Washer
" ® Small inner diameter
15 - Holder
16 — Bush
17 - Washer

* Large inner diameter

18 — Pressure hose
* Must not touch gearbox or surroun-
ding parts »
* Allocate to engine fitted with parts
catalogue

30-8



9 2021 22

8\

17

16

15

14

19 - Slave cylinder
* Installing =» page 30-13
* After installing, bleed clutch mecha-
nism at slave cylinder
. Important!
1 2 3 4 5
Do not operate clutch pedal any more
after removing slave cylinder.
20 — Bleeder valve -
n * Bleeding = page 30-11
21 — Dust cap
10
: 22 — Plpe connection nut, 15 Nm
8
7
22 13 12 22
30-374
30-9

Bleeding clutch system

The clutch system must be bled after performing
work on the hydraulic clutch mechanism.

Important|

Top up brake fiuld reservoir to the "max”
marking before bleeding clutch system.

— Bleed clutch system only with a brake bleeder.
Max. operating pressure 2.5 bar.

- — Use the bleeder hose V.A.G 1238 B3 — 670 mm
long for bleeding.

— Connectbleeder hose to the pressure hose of the
bottle ~A- of the brake bleeder. '

30-10



-a _ Fit open-end wrench and hose V.A.G 1238 B3
onto bleeder valve and open valve.

Important!

Ensure the bleeder hose Is correctly fitted dur-
Ing the bleeding operation.

~ After completing the bleeding operation, depress
clutch pedal several times.

30-11

Servicing clutch release
mechanism

1 — Gearbox
2 — Intermediate fitting
3 — Shaft seal for input shaft
* Removing and installing
= page 34-52 )
4 - Guide sleeve

5 ~ Bolt, 15 Nm

6 — Clutch release lever

Important!

Release lever must engage In the lugs
ofthe Intermediate fitting when Installed
= Flg. 1. .

Note:
Each time before installing, lubricate dome

for clutch slave cylinder tappet end with Dow
Corning copper paste Cu-7439 plus.

30-12
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7 - Leaf spring
8 — Torx screw, 25 Nm

9 — Release bearing
* Do not wash out bearing, wipe clean
only : '
* Renew noisy bearings ,
* Fitbearingontoreleaseleverapprox.
45° offset to installation position and
engage with a twisting movement

10 — Clutch slave cylinder
* Bleeding clutch system
= page 30-10
* |nstalling = Fig. 2
* When inserting, push on far enough
to fit the securing bolt- '

Note:

The securing bolt with pointed tip listedin the

' parts catalogue can be used to facilitate in-

stallation.

30-13

11 -~ Boit, 25 Nm
* Always renew

12 - Tappet

30-14



-= Fig. 1 Installing clutch release lever

A - Clutch reléase lever
. B ~ Detents on intermediate fitting
C - Intermediate fitting

ABC [

-= Fig. 2 Installing clutch slave cylinder

The clutch slave cylinder must be inserted into the
mounting hole of the gearbox housing without any
major lateral deviation from the direction of operation
of the tappet. : '

Important!

ifthe clutch slave cylinderIsIntroducedtwisted,
there is a risk that the tappet will not connect
with the clutch release lever.

30-15

- To facilitate installation, engage 6th gear of the 6-
speed gearbox and 4th gear of the 5-speed gear-
. ’ ‘box before installing the slave cylinder.

~ Pre-tension clutch slave cylinder far enough for
the securing bolt to be easily inserted.

- Always renew securing bolt (microencapsulation).

30-16



[ 30-408

[ 30-408

Servicing clutch -

Pay attention to general repair instructions
= page 00-8.

Note:

Remove gearbox for performing work on the
clutch.

1 — Flywheel
* Ensure the centering pins are tightly
seated :
* Contactsurface for clutchlining must
be free of grooves, oil and grease
* Use counter-holder 10-201 for atta-
ching and removing

2 — Bolt for securing flywheel to
crankshaft
* Removing and installing =
Workshop Manual Audi 100 1991»
5-Cyl. Diesel Engine (Mechanics
2.5 1 Engine) Repair Group 13
Crankshaft Group

30-17

3 — Clutch plate
* Centering = Fig. 1
* Pay attentiontoinstallation position,
spring cage faces pressure plate
* Do not grease

Note:

Clean teath of input shaft and, if clutch plate
is used, also teeth of hub, remove corrosion
and apply only a very thin coat of grease
G 000 100 to the teeth of the input shaft. After
this, move clutch plate back and forward on
the input shaft until the hub moves freely on
the shatt. :

Always remove excess grease.

* Diameter of clutch plate = Technical
data, page 004

Important!

Before renewing the clutch plate, pay
attention to fault finding No. 9 — Faults

at clutch and clutch mechanism.
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4 — Pressure plate
* Removing and installing = Fig. 1
* Checking ends of diaphragm spring
= Fig. 2

.| Faults at clutch and clutch mechanism.

Important|

Pressure plates are corroslon-protected
and greased. They may only be cleaned
at the contact surface otherwise the life
of the clutch wlll be considerably
shortened.

Before' renewing the pressure plate,
pay attentlon to fault finding No. 9 —

5— Screw, 25 Nm

6 — Needle bush
* Removing and inserting =
Workshop Manual Audi 100 1991»

[30-408 |

< Fig. 1 Removing and installing cluich

Slackenandtightenbolts instages crosswise; 25 Nm.

Switch over counter-holder 10-201 when removing.

A — Centering drift 3176

Important!

Pressure plate must make contact all round
with flywheel. Only then Insert securing bolts.
On no account pull on pressure plate otherwise
the centering holes of the pressure plate and
the centering pins of the flywheel will be
damaged.

—= Fig. 2 Checking ends of diaphragm spring

Wear is permissible up to half the thickness of the di-
aphragm spring.

Important!

When performing repalrs, always match clutch
pressure plate and clutch plate from engine

code letter using the parts catalogue.

5-Cyl. Diesel Engine (Mechanics
2.5 1 Engine) Repair Group 13
Crankshaft Group

30-19
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-a Flg. 3 Examining spring connectlon between
~ pressure plate and cover for gracking,
“and checking that rivet fastenings are

tightly seated '

Clutches withdamagedorloose riveted connections
(arrows) must be renewed.

30-21



Servicing selector mechanism

1 - Connecting rod
2 - Torque rod
3 — Selector rod
4 - Stop
-5 — Gearshitt lever
6 — Géarshlﬁ lever bearing

7 ~ Selector lever at gearbox

341

Dismantling and assembling
selector mechanism

Pay attention to general repairs

= page 00-8. :
Removing and installing selector rod

= page 34-8.

Removing and installing torque rods

=» page 34-9.

Adjusting and checking selector mechanism
= page 34-11.

Important!

Grease all Joints and sliding surfaces
with white solld lubricating paste, Part
No. AOS 126 000 05.

1 — Servicing selector rods and front
torque rod
= page 34-3

2 - Servicing gearshift lever and rear

- torque rod
= page 34-5

34-2



8 9 00MN

18 17 16

12 13 14

8 9 0N

34 -2412

Servicing selectorrods with front
torque rod '

1 — Cap nut, 25 Nm

2 — Selector lever at gearbox
* Remove together with front selector
rod

3 - Front selector rod
* Removetogether with selectoriever
-2

Important!

Do notleverselectorrod-3—-off selector
lever —-2-. .

4 — Ball stud, 15 Nm

5 - Connecting rod
* Adjusting = page 34-11

6 —~ Slotted screw, 40 Nm

34-3

7 — Washer

8- Locking plate

9 - Bearing
10 —- Front torque rod

* Removing and installing
= page 34-9

11 - Clamping plece
12 - Boit, 25 Nm
13 - Locking nut, 15 Nm
14 — Rear selector rod

* Removing and installing
= page 34-8

- 15 ~ Rear torque rod

" * Removing and installin
= page 34-9 .

16 — Boot
* Install boot so that marking lug is fa-
¢ing up on top marking
17 — Clamping plece '

18 — Screw, 25 Nm

344



Servicing gearshiftlever andrear
torque rod

1 -

5 -
6
7 -
8 -
9 -
10 -
1 -
12 -
13 -
14 -
15 —
16 -
17 -
18 -

19 -
20 -
21 -
22 -

Gearshitt lever complete

* Dismantle only for greasing

* Assembling: Pre-assemble rubber
guide, spherical shells and bottom
hemispherical ball. Insert gearshift
lever with spring, intermediate plate
and top hemispherical ball into the
spherical shells. Press rubber guide

_into. gearshift lever bearing. Fit on
intermediate plate and caulk gear-
shift lever bearing at three points so
that the intermediate plate is tightly
located = Fig. 1

* Adjusting = page 34-11

Rear torque rod with gearshift lever
bearing, bearing pin and locking
pin

* Adjusting =5 page 34-13

Rubber'gulde :
¢ Instaliation position: shoulder faces

up

Bottom hemispherical ball

34-5

Spherical shell
Corhpresslon spring’
Intermediate plate
Gearshift lever

Boot -

Rear selector rod
Locking nut, 10 Nm
Tube

Gulde for gearshift lever
Compression spring
Spacer bush

Circlip

Bolit, 10 Nm

Left and right rubber pads
* Whenrenewing, afterinstalling pads,
shorten 6 studs by approx. 7 mm

Top part of stop
Nut and washer, 10 Nm
Bottom part of stop

Bearing bracket

34-6



-= Fig. 1 Caulking gearshift lever bearing

34-7

Removing and installing selector rods
-a - Slacken clamping piece "D".

— Unscrew rear selector rod "B" from gearshilt lever

- and push forward over the locking pin of the
torque rod.

- Take out selector rod upward.

—~ Front selector rod "A"
* Lever connecting rod "E" off selector rod.
* Remove selector lever at gearbox and pull out
selector rod below the.cable clip for procon-ten
system.

Note:

— Wheninstalling the selector rods, first of all attach
frontselectorrod "A" with selector leverto gearbox,
connectto rearselectorrod "B"andboltto gearshift
lever.

"C"— 10 Nm.

- "'D"-25Nm.

Wheninstalling front andrear selectorrods, ensure
the boot is correctly seated.

Press on connecting rod with assembly lever.
Re-adjust selector mechanism = page 34-11.

34-8



Removing and Installing torque rods

The rear torque rod should be removed corﬁplete
. with the gearshift lever and the rear selector rod.

~< - Unscrew clamping piece "A” and "B".

-~ Remove rear and front centre console
= Workshop Manual
Audi 100 1991»

. General Body Repairs Repair Group 70.

- Unscrew stop "C".

— Take out rear torque rod, gearshift lever, selector
rod and boot upward.

— Afterlevering off connecting rod "D" and removing
circlip"E", take off front torque rod. Wheninstalling,
renew circlip and ensure it is correctly seated =
Fig. 34-2412 on page 34-3.

Installation is performed in the reverse order.
Ensurethe bootis correctly seated = Fig. 34-2597

on page 34-10.
— Re-adjust selector mechanism = page 34-11.

34-9

Removing and installing oniy boot

-~ Unscrew clamping piece "A” and "B"
= Fig. 34-2520 on page 34-9.

~ Remove handle and trim cover for gearshift lever
= Workshop Manual
Audi 100 1991 »
General Body Repairs, Repair Group 70.

- Unscrew rear selector rod and gearshift lever and
push forward over the catch pin.

— Take out selector rod upward.

—a — Pull boot "A" down over the torque rod.
Installation is performed in the reverse order.
Note:

When installing, ensure that the marking lug "B"is

facing up and that the boot edge "C" is correctly
inserted.

342597
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Adjusting and checking selector
mechanism

Basic adjustment (adjustment
intructions) '

The basic adjustment should be performedif the fine
adjustment is not adequate or if clamping pieces
| have been detached when performing repairs.

-a — Adjust connecting rod, b = 168.5 mm, permissible
deviation of ball socket axes + 2°. Removal and
installation = page 34-8 and page 34-9.

— Unscrew handle for gearshift lever and unclip trim
cover for gearshiftlever = Workshop Manual Audi
100 1991» Repair Group 70, Removing and

installing centre console.
9

—a — Position centering holes —arrows— of top and
bottom parts of stop over each other, then tighten
bolts.

- Move gearshift lever into Neutral of gate 3/4.

— Install clamp connection of selector and torque
rods so that they can still be turned and moved
relative to each other free of force.

— Adjust gearshift lever and rear torque rod = Fig. 1
and Fig. 2.

34-11.

-a Fig.1 Adjusting gearshift lever

A - Stop knob

B — Left rubber stop pad
C — Top stop

D — Gearshift lever

E — Knured screw

F - Bearing pin

Note:

— Fit gauge 3286 onto gearshift lever "D", then
insert on the left-hand side into the free holes of
thestop "C"and after this into the right-hand holes
of the stop "C".

— Slightly tighten knurled screw "E" until stop knob
"A" is touching the gauge 3286.
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-—= Fig. 2 Adjusting rear torque rod

A — Gearshift lever bearing (rear torque rod)
B - Caliper gauge with depth gauge
C ~ Top stop

Note:

Determine the clearance d ,and d% with calipergauge
"B"-aligngearshiftlever bearing™A" to apermissible

difference of 1 mm between d, and d,

~ Tighten clamp joint of selector and torque rods =
page 34-9, Fig. 34-2520.

— After turning back knurled screw "E", take gauge
3286 out of stop "C" = Fig. 34-3522 and also .
install handle for gearshift lever and trim cover for
gearshift lever.

34-13

Checking adjustment and fine
adjustment instructions

— Engage 2nd gear and push gearshift lever to the
left against the stop. Then, allow gearshift lever to
move back with reduced force to the pressure
point, _

The ‘return spring travel must be 3 ... 9 mm
(measured at the gearshift handle).
. — Check that all gears can be engaged.
— Check operation of reverse gear lock.
— It must be possible to move the gearshitt lever
without pushing it and without power assistance

in the preselect direction from the reverse gear
plane to the 3/4 selector plane.

Note:
- |f the return spring travel is not correct, perform a

correction in the preselect direction by moving the
top stop sideways in the slots (arrow).
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Removing and installing gearbox

Removal
Note:

Before disconnecting the battery, determine the
code number of radio sels equipped with anti-theft
coding.

— Disconnect earth strap from battery.

— Unscrewtop bolts connecting engine and gearbox
= page 34-19, turn steering if necessary for per-
forming this step.

- Unplug connector from switch for reversing lights
and from speedometer sender (press down clip
for this purpose).

- — Install supporting device 10-222 A and take up
weight of engine via spindle.

34-15

— Remove noise insulation (2 parts) and unbolt
bracket for noise insulation
= Workshop Manual
Audi 100 1991» Diesel Engine
(Mechanics 2.51 Engine)
Repair Group 10, Removing and installing engine.
— Unbolt front exhaust pipe at manifold.
— Separate exhaust system upstream of catalytic
converter and unbolt at gearbox.
— Remove starter and place down to the side in en-
gine compartment. ‘
~ Engage 3rd gear, unbolt clamp for torque and se-
lector rod. : '

Note:

The selector rod is separated by pulling the gearshift
lever back in the direction of 4th gear.

-a — Slackensecuring bolts fortorque support (arrows).
— Remove heat shield forinnerright joint of gearbox.
— Remove left and right drive shafis and tie up.
— Remove securing bolts for right and left gearbox
support/subframe. ,

LA —

€
0
’
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- Remove cable guide for procon-ten system from
gearbox = Workshop Manual Audi 100 1991»
Repair Group 68 General Body Repairs.

Note:

In order to detach the procon-ten cables from the
cable guide at the gearbox, they have to be further
pre-tensioned = Fig. 34-2331, page 34-15, in order
to lower the gearbox. -

-a —~ Remove noise cover above lett drive shaft to fa-
cilitate removal of the slave cylinder.
— Remove clutch slave cylinder. Do not open line
-system.

Important!

Do not operate cluich pedal any more afler
removing the siave cylinder.

- Support gearbox with gearbox jack V.A.G 1383A.

- Unscrew bottom bolts connecting engine and
gearbox = page 34-19.

— Press gearbox off dowel sleeves and carefully
lower.

Installing

— Installation of the gearbox is performed in the re-
verse order. ‘

Note:

— Checkwhetherdowelsleeves forcen!ering engine/
gearbox are fitted in engine block, renew if neces-
sary. :

— Before installing the clutch slave cylinder, the
gearbox must be bolted to the engine.

— Installation of clutch slave cylinder = Fig. 2, page
30-15.

34-17
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- -a Tightening torques
Engine/gearbox attachment (flange itlustration en-
gine)
ftem Bolt Qty. Nm’

1 M12x 67 1 65
2 Mi12x 75 2 65
3 Mi2x 80 1 65
4 M12x 90 1 65
5 M12 x 100 1 65
6 M10 x 120 1 65
7 M10x 50 1 45
8 M10x 38 1 45
9 M 8x 40 2 25

Dowel sleeves for centering, items —A— and —B-

Drive shaft to flanged shaft .
MB e 45 Nm
MIO s 80 Nm
Selector rod to gearbox ........ccccoeeevcieriiinins 20 Nm
Torque supportto body..........ccccoeriiinnninnin. 45 Nm
Clutch slave cylinder to gearbox ................. 25 Nm
Gearbox support to subframe...................... 45 Nm
Crossmember to body ................. et 45 Nm
Flanged shaft securing bolt +

90° (174 tUIMS) ....vvineeeneneccenneenerereeennes evenes 10 Nm

34-19

.

Dismantling and assembling
gearbox

Sequence of dperatlons = page 34-29

Important!

If gearbox housing or taper roller bear- |
Ings for drive pinion are to be replaced
and deviation "r" Is not stated on the |
crown wheel, the position of the drive
pinlon must be determined before
removing the gearbox (actual measure-
ment) = Repair Group 39.

1 — Removing and installing gearbox

and end cover ‘

— = page 34-21

* Removing and installing 5th and 6th
gear = page 34-23

* Removing and installing input shaft,
drive pinion and inner selector me-
chanism from bearing plate
= page 34-27

2 — Gearbox housing with differential
* Removing and installing differential
= page 39-4
* Servicing gearbox housing
= page 34-50
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Removmg and installing gearbox
and end cover

1 ~ Gearbox housing

2 — Selectorshaftwith selector cylinder
* Removing = page 34-31

3 - Screw M8 x 36, 25 Nm
without washer (12 screws)

4 — Cover for selector shatt
* Detaching = page 34-3t

5 — Screw M8 x 22, 25 Nm
without washer (3 screws)

6 — Screw M8 x 60, 25 Nm
(7 screws)

Important!

Ifthe bolt hole casting height of the end
cover Is Insufficlent, approx. 35 mm,
the washer

NO11525.8 or

N 011 525.2, respectively
mustbe fitted to both bottommost bolts.

34-21 -

7 -~ End cover
* Removing = page 34-30

8 - Oil coliectlng plate
* Removing = page 34-30

9 — Screw, 150 Nm

10 - 2nd Inner race/four-point bearlng
* Removing = page 34-32
* Installing = page 34-48

11 -~ End cover
* Removing — possible without remo-
ving gearbox
* Servicing = page 34-77

12 - Gasket

13 ~ Dowel sleeves
(2 each)

14 - Gearbox

* Removing and installing 5th and 6th
gear = page 34-23

15 — Dowel sleeve
(2 pieces)

34-22



17

16

15

14 19

18

12

17

16

15

14 19

18

Removing and Installing 5th and
. 6th gear ' .

1 — 1stinner race/four-point bearing
* Pulling off = page 34-33
* Pressing on = page 34-47

2 — Needle bearing for 5th gear

3 -~ Inner race for 5th speed selector
gear
* Pulling off = page 34-35
* Fitting on = page 34-47

4 — Selector gear for 5th speed
* Pulling off = page 34-33
* Installing = page 3447

5 -~ Tensloning sleeve, roll pin from
01/92
* Removing = page 34-34
¢ Inserting = page 34-46

6 — Driver
* Replace only complete with selector
rod for 5th and 6th gear, item 9
= page 34-35 .
¢ Pulling off = page 34-34

34-23

7 — 5th and 6th gear selector fork
* Can be renewed individually

8 — Disc - for 5-speed gearbox only
* |nstalling = page 34-45

9 - Selector rod for 5th and 6th gear

* Renew only complete with driver,
item 6 '
= page 34-35 and page 34-66

10 - Slldlhg sleeves/synchronizer body
for 5th and 6th gear

11 - Circllp
12 - 5th spéed gearwheel

¢ Pulling off = page 34-33
* Pressing on = page 34—46
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13 — 6th speed selector gear - not
applicable to 5-speed gearbox
* Pulling offtogether with synchronizer
body and 5th gear inner race
= page 34-35
* Installing = page 3444

14 - 'Needle bearing for 6th gear — not
applicable to 5-speed gearbox

15 — Thrust washer for 6th gear needie
bearing-not applicable to 5- speed
gearbox o

Note:

Recess of thrust washer must face toward
snap ning.

16 ~ Snap ring

17 16 15

34-25

17 - Cylinder roller bearing inner race
* Take off by hand

18 — Clrclip — not applicable to 5-speed
gearbox

S ' * Re-determining thickness
9 13 10 a g 7 5 6 3 2 = page 34-40 -

19 ~ 6th speed gearwheel! - not applica-
ble to 5-speed gearbox
* Pressing oft = page 34-36
Remove bearing plate first
= page 34-35
* Pressing on = page 34-37
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Removing and installing input.
shaft, drive pinion and inner
selector mechanism from
bearing plate

1 - Bearing plate
* Servicing = page 34-63

2 —~ Selector rod for 5th and 6th gear
* Renew only complete with driver for
5th and 6th gear = page 34-23

3 — Drlver for reverse gear
* Removing and inserting ball sleeve
= page 34-69 and page 34-70

34-27

4 — Input shatft :
- Dismantling and assembling
= page 35-1

5 - Selector fork for 3rd and 4th géar
* Can be replaced individually

6 — Selector rod for 3rd and 4th gear
* Renew only complete with driver for
- 3rd and 4th gear

7 — Drlve pinion
* Dismantling and assembling
= page. 35-11
8 - Selector rod for 1st and 2nd gear
* Renew only complete with pinned
1st and 2nd gear selector fork

9 — 1st and 2nd gear driver
* Can be renewed individually

10 — Circlip

11 -~ Selector rod lock, 80 Nm

34--28



Removing and installing end cover,
input shaftand drive pinion (sequence
of operations)

Pay attention to general repair instructions =» page
00-8.

Removal
-a — Clamp gearbox in repair stand.

— Drain gear oil.

-a — Unscrew cable guide for procon-ten system.
1- Cable guide
2. — Cheese-head screw, 40 Nm
3 — Washer
— Detach connecting rod —7- and front torque rod
—6— and pull front selector rod -5~ together with

selector lever —4- off the selector shaft = page
34-3. v

— Remove end cover; pierce rubber in the middle
 with a large screwdriver for this purpose.

— Push screwdriver from the side between cover
and oil collecting plate up to the edge and lever of
cover by turning.

~ Removeoil collecting plate by inserting screwdriver
into hole and levering off oil collecting plate.

34-29
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-a — Remove locking bolts —A~— for selector shaft. -

~ Detach cover for selector shaft by unscrewing
bolts —B-.

— Pull out selector shaft.
* Changing selector cylinder:
For changing the selector cylinder (version for
5- or 6-speed gearbox = page 00-6), remove
and install clamping sleeve or roll pin with a
suitable drift pin. '

Be-2637)

34-2606

~ -a — Lock'input shaft by engaging 2 gears by moving
2 selector rails (arrows).

-a — Unscrew internal multi-toothed screw —A-— for
input shaft.

-a — Pull off 2nd inner race for four-point bearing on
input shaft. :

Note:

The internal extractor 3275 grips.the surrounding
groove of the inner race during pulling.

— Unscrew bolts securing end cover/bearing plate

= page 34-21. ¢

— Take end cover off bearing plate.

— Remove gasket of end cover/bearing plate.
Note:

Servicing end cover = page 34-77.
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~= — Pull off 5th speed selector gear together with 1st
inner race —A~ for four-point bearing/input shaft.
B — Two-legged puller (commercially availabie),

e.g. Kukko 20/10

s
»dtv’,?ﬁ'ff" A
o < h&gm $

— Take off circlip for 5th speed gearwheel.

. -a_— Pull off 5th speed gearwheel by engaging 2 gears
= page 34-31.
A — Two-legged puller (commercially available),
e.g. Kukko 20/10

—a — Press out clamping sleeve, or from 01/92 roll pins
—A- for 5th/6th speed selector fork.

Note:

Do notknock outclamping sleeve otherwise mounting
of selector rod will be damaged. - '

— Pull selector rod together with 5th/6th speed se-

lector fork as far as possible out of the bearing
plate.

-= - Pull 5th/6th speed selector fork together with sli-
ding sleeve and driver off the selector rod.

34-33
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-a — Pull off 6th speed selector gear, 5th/6th speed

~ synchronizer body and inner race for 5th speed -

selector gear.

A — Two-legged puller (commercially available),
e.g. Kukko 20/10, with 200 mm long legs

— Knock out dowel sleeves and unscrew bearing
plate.

— Take off bearing plate with input shaft and drive
pinion. v

Unscrew selector rod locking bolts = page 34-28.

i
I

Remove circlip from 1st/2nd speed selector rod
and take off driver —A—.

Pull out selector rod —B— for 5th/6th gear.

Remove reverse gear driver —~C—.

- Takeoffthrust washer for 6th speed needle bearing
and snap ring for inner race of cylinder roller
bearing = page 34-25.

— Take out inner race (not tightly seated).

— Remove input shaft with 3rd/4th speed selector
rod and selector fork from bearing plate.

— Take off snap ring for 6th speed gearwheel; renew
if necessary when fitting.

-a — Press off 6th speed gearwheel.
Take drive pinion with 1st/2nd gear selector rod
and selector fork out of bearing plate.
Note:

It is not necessary to remove reverse gear when
working solely on drive pinion and input shaft.

— Take off reverse gear relay lever.
— Unscrew hex. bolt with collar, take off spring clasp
and retaining plate, puli out reverse idler gear

shaft. Take out reverse idler gear, synchronizer
ring and compression spring. -

— Removing andinstalling reverse gear=» alsopage

34-63 "Servicing bearing plate".
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Installation

— Determining circlips for 6-speed gearbox =» page
34-40.

-~ Determining circlips for 5-speed gearbox =» page
34-42. v .

— Insert drive pinion with 1st/2nd gear selector fork
and selector rod without driver into the bearing
plate.

~ Heat 6th speed gearwheel to approx. 120°C and
fit on; press home as far as the stop with inserting
sleeve 30-100.
Installation position: Collar faces taper roller
bearing. .

~ Fit on circlip.
~ Fit on reverse gear relay lever —A-.

— Insert selector gear B— and mesh relay lever with
groove at selector gear.

- Insert synchronizer ring —C—.
"Installation position: Position flat side at
circumference of synchronizer ring facing input
shaft (arrow 1).

- Insert compression spring.
Installation position: Attach single angled end
into the recess at the synchronizer ring (arrow 2).
Turn double angled end to the left and attach in
the opening in the bearing plate (arrow 3).

— Insert the shaft ~C~.

— Fit on retaining plate —A—.
" Installation poslition: The radii of the holes for
the locking pins of the synchronizer ring face the
bearing plate.

— Insert spring clasp —B— into the locking piné ofthe
synchronizer ring = page 34-65.

— Bolt —D—tightening torque 25 Nm.

Important!

Always renew bolt because of microencapsu-
latlon.

— Insert input shaft ~A— with 3rd/4th speed selector
rod and selector fork = page 34-27, into the
bearing plate at an angle.

— Fit on cylinder roller bearing inner race.

~ Fit on snap ring for inner race.

— Insert reverse gear driver with the recess into re-
verse gear relay lever = page 34-66.

— Push 5th/6th speed selector rod through driver for
reverse gear. .

— Push 1s/2nd gear driver onto selector rod and fit

on circlip = page 34-28.
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- — Oit bearing points for input shatt roller bearings, -

drive pinion taper roller bearings and selector
rods with gear oil. ‘

~— Apply a thin coat of sealant AMV 188 000 to the
bearing plate/gearbox housing sealing surface
and insert the complete bearing plate into the
gearbox housing.
Note:

When inserting, ensure that the selector rods are
aligned with the ball sleeves.

~ Insert dowel sleeves and tighten bolts to 25 Nm.

— Screw in selector rod locking bolts and tighten to
80 Nm = page 34-28.

Detérminrlng circlips for taper rolier
bearings and 6th speed gearwheel

— Press on taper roller bearing as far as stop.

-a — Measure size between inner race of taper roller
bearing and fitted circlip (push up) with depth gau-
ge and determine thickness of circlip from the

table.
Range (mm) - Circlip

: ' Thickness | Part N°

9 ﬁﬂ\(l\)( D) (mm)
32.44...3253 | 1.66 N 905 130 01
3254 ...3262 | 1.75 N 905 130 02

32.63...32.71° | 1.84 N 905 130 03
32.72...32.80 | 1.93 N 905 130 04
32.81...32.89 | 2.02 N 905 130 05
32.90...32.98 | 2.11 N 905 130 06
32.99...33.07 | 2.20 N 905 130 09
33.08...33.16 | 2.29 N 905 130 12
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~ Press on 6th speed gearwheel as far as the stop.

more than 0.05 mm.

-a — Calculate the thickest circlip which can still justbe
inserted and fit on. The axial play must be not

— Determine circlip from the table.

Thickness (mm) Part n°
2.1 N 905 130 06
2.14 . N 905 130 07
217 N 905 130 08
2.20 N 905 130 09
2.23 N 905 130 10
2.26 N 905 130 11.
2.29 N 905 130 12

Determining circlips for taper roller

bearings of 5-speed gearbox

~ Press on taper roller bearing as far as the stop.

-a - Measure size between inner race of taper roller
bearing and fitted circlip (push up) with depth
gauge and determine thickness of circlip from the

table.
Rahge (mm) Circlip

Thickness | Part N°

(mm)
3.84...393 1.66 N 905 130 01
3.94 ...4.02 .1.75 N 905 130 02
403 ...4.11 1.84 N 905 130 03
412 ...4.20 1.93 N 905 130 04

. 4.21...4.29 2.02 N 905 130 05

4.30...4.38 2.1 N 905 130 06
4.39 ...4.47 2.20 N 905 130 09
4.48...4.56 2.29 N 905 130 12
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-ua — Determine the thickest be inserted and fit on.

— Determine circlip from the table.

Thickness (mm) Part n°
214 N 905 130 07
217 N 905 130 08
2.20 N 905 130 09
2.23 N 905 130 10
2.26 N 905 130 11
229 N 905 130 12

Installation (continued)

— Fitsnap ring onto input shaft behind cylinder roller
bearing inner race.

Pushonthrust washer for 6thgear needle bearing.
Oil needle bearing with gear oil and fit on.,

Push on 6th speed selector gear together with

spring and synchronizer ring.

|

Heat synchronizer body for 5th and 6th gear to
approx. 120°C; drive on as far as the stop, if ne-

cessary with insertion sleeve 30 — 100.

-a Note:

The projecting face (arrow 1) of the synchronizer
‘body points toward the 5th speed selector gear and
the oil drilling of the input shaft (arrow 2) must be
aligned with the oil groove of the synchronizer body

(arrow 3).
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-a ~ Fiton5thand6th gear sliding sleeve together with
selector fork and driver.

Note:

— Align markings of synchronizer body and sliding
sleeve (arrow 1). :

— Rib of selector fork (arrow 2) must be facing 5th
speed selector gear.

— Fit driver onto ‘5th -and 6th gear selector rod,
ensuring that the hole for the tensioning sleeve is
aligned. '

-« — On 5-speed gearbox, engaging of 6th gear is
prevented by installing the disc —A—.

- Thediscisfitted before fitting on the sliding sleeve
and pushing on the driver ~B-. '

-a — Pressintensioning sleeve, from 01/92 roll pin-A—
with tool 3276.

-a — Heat 5th speed gearwhee! to approx. 120°C and
fit on; drive home if necessary with inserting
sleeve 30 — 100. -

Installation position: Shoulder faces 6th speed
gearwheel.

- Fit on circlip.

34-45

34-46



-a — Drive on inner race for 5th speed selector gear
- with tool 30-23.

~ Oit needle bearing with gear oil and fit on.

~ Push on 5th speed selector gear together with
spring and synchronizer ring.

——

-a - Heat 1st inner race for 4-point bearing to 100°C
and fit onto input shaft; drive' home if necessary
with tool 30-23.

— Insert dowel sleeves into the bearing plate; drive
in if necessary. °

— Fit on gasket for end cover; always replace.

- — Fiton end cover.
* Servicing end cover = page 34-77

— Tighten bolt for end cover to 25 Nm.

34-47

-= — Drive on 2nd inner race for four-point bearing with
tool 30-100.

— Tighten internal multi-toothed screw to 150 Nm;
lock input shaft as shown on page 34-31 for this
step.

~ Press on new oil collecting plate; the large oil dril-
ling = page 34-30 Fig. 34-2603, and cam must
be aligned with the groove in the end cover.

— Press in new closing cover.

~ Install complete sefector shatft; push on assembly

sleeve first of all = page 34-59.

— Screw in 2 locking bolts for selector shaft and
tighten to 25 Nm. '

— Fit on cover for selector shaft; examine rubber
ring beforehand andinsert bolts with sealantAMV
188 001.2 and tighten to 25 Nm.

— Check that input and output shaft rotate freely;
new paris rotate less freely. _ .

— Check that gears can be shifted freely.
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25 Nm.

- install torque rod —-C—.

E ' . - — Fit on selector rod —A-and tighten cap nut-B—to

= Fit on connecting rod —-D—; check adjustment be-
forehand = page 34-11.

~ Fitoncable guide —E-~ for procon-ten system and ‘
tighten screws to 40 Nm.

10 14 15 16 17 18 19 2018 21 22

I312N101 9 23876

543 2
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Servicing gearbox housing

Pay attention to general repair instructions
= page 00-8.

Note:

Servicing clutch release mechanism (nol
shown here) = page 30-12.

1 — Oll seal for flanged shafts
* Removing = Fig. 1
* Inserting = Fig. 2 ‘
¢ Pack space betweensealinglips with
multi-purpose grease ‘
* Renewing with gearbox instalied
= page 39-1

2 — Cover for final drive
* When repltacing, adjust crown wheel

= page 39-37
3 — O-ring for final drive cover
* Renew
4 — Shim "S1"

* Note thickness
¢ List of adjustments = page 39-22
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5 — Outer race for large taper roller
bearing/differential
* Removing and inserting
= page 39-8

10 14 15 16 17 18 19 2018 21 22 e ey adlustorown wheel

6 ~ Outer race for small taper roller
. bearing/ditferentlal _
* Removing and inserling
=> page 39-6 .
* When replacing, adjust crown wheel
=> page 39-37

7 ~ Shim "S2"
* Note thickness
* List of adjustments = page 39-22

8 - Oil seal for input shaft
* | evering out = Fig. 3
* Inserting = Fig. 5
* Packspace betweensealinglips with
multi-purpose grease
* Replacing when gearbox not disman-
tled = Fig. 4 and Fig. 5

9 - Oilt draln piug, 35 Nm

13121101 9 23876543 21

341

10 — Spherical sleeve
* Always renew

for selectof shaft:

10 14 15 16 17 18 19 2018 21 22 . omiand 8.6

for selector rods:

Same tools as for spherical sleeve for
selector shaft :

* Knock in sleeve flush

11 - Clrclip

.12 - O-ring for selector shaft cover
* Renew

13 — Cover for selector shaft
* Removing =» page 34-31
* |nstalling = page 34—48
* Removing andinstalling reverse gear
switch = Fig. 12 :

14 — Taper roller bearing outer race
* For drive pinion, removing and
inserting = page 35-11
* When replacing: Before removing,
determine installation position of
drive pinion (actual measurement)

= page 39-24
13 ]2'".]0 1.9 238765432]. 15 = Cirellp
* Removing = Fig. 16
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16 —~ Shim "S3"
* Note thickness
* List of adjustments =» page 39-22

10 14 15 ]6 17 18 19 2018 21 | ' 17 — Needle bearing forlnputshaﬂ‘

* Removing =» Fig. 13

* Inserting = Fig. 14

* Insertion depth of needle bearing
= Fig. 15 ~

18 — Locking screw for selector shaft
¢ Removing = page 34-31
* Inserting =» page 34-48

19 — Shoulder screw
* Tightening torque — 40 Nm

20 - Breather
* Pay attention to insertion depth
=5 Fig. 11

21 — Oll seal for selector shaft
* Removing = Fig. 8
* Inserting = Fig. 9
* Renewing seal when gearbox
removed but not dismantled
= Fig. 10

131211101 9 87654321
8 5 '
54-263) 253
22 - Gearbox housing ,
* When replacing, pay attention to list
of adjustments = page 39-22
10 14 15 16 17 18 19 2018 21 22 23 - Magnet

* Clean
* When replacing gearbox housing,
insert by analogy —» page 34-78

131211101 9 23876543 21

34-2633
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-a Fig. 1 Removing oll seal for flanged shaft
Note:

Oil seal on right side of gearbox (illustrated) and left
side removed in the same manner.

-a Flg. 2 Inserting oll seal for flanged shatft
— Insertion depth = 5.5 mm
Note:

Oil seal on right side of gearbox (illustrated) and on
left side inserted In the same manner.

34-55

~= Fig.3 Levering out oll seal for Input shaft

-= Fig. 4 Removing oll seal for input shaft when
gearbox not dismantied

. — Carefully lever out seal with screwdriver.

Important!

Do not damage running surface for shaft seal
on Input shaft.
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-a Fig.5 Inserting oll seal for input shaft

— Pack space between sealing and dust lips with
multi-purpose grease.

— Insertion depth 3.5 mm
Note:

If gearbox not dismantled, fit an insulating hose
tightly onto input shaft and then press in oil seal.

- Fig. 6 Removing spherical sleeve for selector -
shaft

—~ Take off circlip.

A - Internal extractor (commercially available),
e.g. Kukko 21/2 .

34-57

yis -= Fig.7 lnsertlhg spherical steeve for selector
(@ 8 shaft
S — ) </
= 0 éj)\ — A

N — Drive in as far as the stop.
\ ‘gl — Insert circlip. _

EE=20 s
(]|

-= Fig. 8 Removing oll seal for selector shaft
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-= Fig. 9 Inserting oll seal for selector shaft

~ Drive into housing as far as the stop.

-= Fig. 10 Replacingollsealfor selectorshafl when
gearbox removed but not dismantled

Carefully lever out shaft seal —C— with smali
screwdriver.

— Push assembly sleeve —A— Part N° 01E 311 120.
over selector shaft -B—.

— Pack space between sealing and dust lips with
multi-purpose grease.

— Drive new shaft seal into housing as far as the
stop with tube section VW 423.

Note:

Always use assembly sleeve —A- for installing shaft .
seal —C—.

34-59

-a Fig. 11 Insertion depth of breather sleeve
"a" =21 mm

-« Fig. 12 Removing and installing reversing light
switch

A — Switch, 20 Nm
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-4 Fig. 13 Removing needle bearing from gearbox
housing

A — Internal extractor 30 - 37 mm, e.g. Kukko 21/5.

-= Fig. 14 Inserting needle bearing into gearbox
housing

Instaliation position:
The inscription on the bearing faces the insertion
drift. :

Insertion depth = Fig. 15.

34-61

-= Fig. 15 Insertion depth of needle bearing
"a" =105 mm :

-= Fig. 16 Removing circlip

— Lift circlip out of the groove by turning one end of
circlip with screwdriver —A-.

— Fix this end with screwdriver -B—.

~ Leverring out further by gripping with screwdriver
~A—. ’
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131211101 9
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23876 543 21

Servicing bearing 'platé

1 -

5 -

6 -
7-

Bearing plate
* When replacing, re-determine shim
"S4" = page 34-72

Taper roller bearing outer race for
drive pinion

* Removing = page 35-11

* Inserting = page 35-11

Shim "S4" :
¢ List of adjustments = page 39-22
* Re-determining = page 34-72

Cylinder roller bearing for input
shaft

* Removing = Fig. 5

* Inserting = Fig. 6

34-63

Spherical sleeves for selector rods
* Removing and inserting = Fig. 1
* Always renew

Relay lever screw, 35 Nm

'Stralght pin7x 28

* Press in flush

Reverse selector gear

* Replace complete

* Removing = page 34-36
* Installing = page 34-37

Synchronlizer ring for reverse gear

with locking pins

* Check for wear = Fig. 2 .

* Installation position: Position flat
side on synchronizer ring to face
input shaft = page 34-37
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10 — Compression spring
* Installation position: Attach single
angled end into recess on synchro-
nizer ring. Turn double angled end to
the left and insert into the openingin
the bearing plate = page 34-38

11 — Shatft for reverse selector gear
* Removing = page 34-36
* Inserting = page 34-38

12 - Retaining plate : ,
* Installation position: The radii of
the holes for the locking pins of the
synchronizer ring face the bearing -
plate = page 34-38

13 — Spring clasp

14 — Hexagon bolt with collar, 25 Nm
* Always renew

14 13 12 n

34 - 2652 ‘ - 34-65

15 - Reverse gear relay lever
* Removing = page 34-36
* Installing = page 34-37

16 —- Reverse gear driver .
* Removing spherical sieeve = Fig. 3
* Inserting spherical sleeve = Fig. 4

17 - 5th and 6th gear selector rod
* Renew only complete with driver
= page 34-24

14 1312 N1

34 - 2652
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-« Fig. 1 Removingandinserting spherléal sleeves
for selector rods

Insertion depth "a" = 2.5 mm

-« Fig.2 Checklng synchronizer ring

- Press synchronizer ring onto the taper of the gear-
wheel and measure gap "a" with a feeler gauge.

Gap "a" Installed Wear limit
size (new)

Reverse gear 0.75-23mm | 0.2mm

34-67
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-= Fig. 3 Removing spherical sleeve from reverse
* gear driver

A — Counter-support, e.g. Kukko 22/1
B - Internal extractor, e.g. Kukko 21/3

34-69

- Fig. 4 Inserting spherical sleeve flush Into
reverse gear driver
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-= Fig.5 Presslngcyllnderrollerbearlngouterrace
out of bearing plate

-= Fig. 6 Pressingcylinderrollerbearing outerrace
into bearing plate

Insertion depth "a" = 9 mm

34-71

7 6 5 4 3 2

Re-determining shim "S4"

Thisadjustmentis necessary ifbearing plate,
inner race for needle bearing of 1st speed
selector gear, synchronizer body for 1st and
1 2nd gear, inner race for needle bearing of -
2nd speed selector gear, 3rd speed gear-
wheel, spacer sleeve, 4th speed gearwheel
are replaced.

This adjustment re-creates the pre|oad of
the taper roller bearings for the drive pinion.

1 - ‘Bearing plate

_E[:” 2 - Shim "S4"

3 - Inner race for needle bearing of 1st
speed selector gear

P

4 — 1stand 2nd gear synchronizer body

5 — Inner race for needle bearing of 2nd
speed selector gear

e

~ 6 — 3rd speed gearwheel
sS4 i 7 — Spacer sleeve |

8 — 4th speed gearwheel

9 — Drive pinion
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gear

bearing plate and calculate the difference.

Example: .

Old bearing plate :
Housing depth "a" = - 118.40 mm
New bearing plate

Housing depth "a" = 118.65 mm
Difference = 0.25 mm

If the new bearing plate is deeper — install thicker
"S4".

If the old bearing plate is deeper — install thinner
"S4". :

Example:

Previous shim 0.95 mm
Difference +0.25 mm
New shim "S4" | 1.20 mm

Size"a” = Housingdepthof bearing plate
Size "b" = Lengthofinnerrace of needle

bearing for 1st speed selector
Size "¢" = Length of hub of 1st and 2nd

gear synchronizer body

Size "d" = Lengthofinnerrace of needle

bearing for2nd speed selector
gear
4
Size "e" = Length of 3rd speed selector
]]] gear
Size "t" = Length of spacer sleeve
2 ) Size "g" = Length of 4th speed gear-
o wheel
.8ize "S4" = Thickness of shim S4
g f lelld]|c
__1.S4
a
34-73
A - Replacing bearing plate
-a ~ Measurethe housing depth "a" of the old and new
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Shims available as service parts:

Part N° Thickness (mm)
01-E311393 " 0.45
01 E 311 393 A 0.50
01 E3113938B 0.55
01E311393C - 0.60
01E311393D © . 0.65
01 E311 393 E 0.70
01 E311393 F 0.75
01 E311393G 0.80
01 E311 393 H 0.85
01 E 311 393 | 1.25

B - Heplaclng needle bearing for 1st gear

— Measure length "b" of inner race of old and new
needle bearing and calculate difference.

Example: ‘

Old inner race: _ "H" =33.35mm
New inner race: "H" = 33.40 mm
Difference = 0.05mm

Ifthe new inner race is longer — install appropriately
thinner "S4".

If the old inner race is longer — install appropriately
thicker "S4". .

Shims available as service parts = page 34-72.

C ~ Replacement of parts 4 to 8 = page 34-72

— Calculate the difference in size between new and
old partin the same manner for the sizes "c" to "g"
= page 34-73, and determine the shim "S4".

D ~ Replacing only drive pinion (drive set) =
page 39-22

34-75
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34-2725I

Servicing end cover
1 —~ End cover -

2 — Cylinder roller bearing/input shaft
* Removing = Fig. 1 '
* Inserting = Fig. 2

3- Four-polhl bearing/input shaft
* Removing = Fig. 3
* Installing = Fig. 4

4 -~ Circlip
* Determining circlip = page 34-80
* Installation position = Fig. 4

5 — Batffle plate
¢ Always renew
* Removing = Fig. 3
* Caulking when replacing four-point
bearing = Fig. 5
* Caulking when replacing end cover
= Fig. 6

34-77 -

6 - Clrclip

7 — Drive pinion roller sleeve
* |s damaged when removed
* Always replace
* Removing = Fig. 7
* Inserting = Fig.'8
* [nstallation position = Fig. 9

8 — Magnet

* Clean
* Knock in, e.g. with tool VW 408 a
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~=a Flg. 1 Pressing cylinder roller bearing out of
end cover

-a Fig. 2 Pressing cylinder roller bearing into end
" cover -

— Fittool 30-205 onto the bearing with recess facing
up.

Important!

Always place thrust washer 3062 below cyllhder
roller bearing at collar/stop.

34-79

~— 77 —-a Fig. 3 Removing input shaft four-point bearing
ﬁ ' from end cover

~ Position screwdriver as shown, knock into baffle
plate (arrow) and lever out.

— Take off circlip and remove bearing; mark oft
caulking indentations if necessary.

-= Fig. 4 Installing input shaft four-point bearing
: into end cover

~ Position of circlip ends in end cover (arrows).

Determining circlip for four-point
bearing :

Note:

The thickness of the circlip must be re-determined
when replacing the bearing or the end cover.

Calculate size of circlip as follows:

— Press outer race of four-point bearing against
stop. '

— Calculate the thickest circlip which can still just be
inserted. The end play must not be more than
0.08 mm.
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— Determine circlip from table.

Thickness (mm) - Part n°
255 N 905 140.01
2.60 N 905 140.02
2.65 N 905 140.03
2.70 N 905 140.04

-= Fig.5 Caulking baffle plate whenreplacing four-
point bearing

- Insert baffle plate and perform second caulking
(arrows 2) at a distance "a" = 5 mm to initial caul-

king (arrows 1) with drift (ball diameter = 5 mm).

2mm
3 mm

nbn
wcu

nn

—~ 'Flg. 6 Caulking baffle plate when replacing end
cover

~ Insert batfle plate.

-~ Usedrift w.ith spherical end (ball diameter = 5 mm)
for caulking.

- Caulk first point (arrow) at a distance "d" = 10 mm
from the connecting line of the shaft centres,
nating

"b" = 2 mm
"c" =3 mm.

~ Caulk second and third point likewise at adistance
"a"=70mm. -

~a Fig. 7 Removing drive pinlon roller sleeve from
end cover

.~ Take off circlip.

A - Internal extractor 22 - 28 mm
e.g. Kukka 21/4 '

B ~ Counter-support
e.g. Kukko 22/1

34-81
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-= Fig. 8 Inserting drive pinion roller sleeve into
end cover

" — Pay attention to insertion depth = Fig. 9.

-= Fig. 9 Installation position of drive pinion roller
sleeve "a" = 98.6 mm :

- Insert circlip.
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Dismantling and assembling
input shaft

Note:

Pay attention to Technical Data when instal-
ling new gearwheels.

Pay attention to repair instructions = page
00-8. : '

1 - Gearbox housing

2 — Needle bearing for input shaft
* Removing and installing
= page 34-54

3 — Needle bearing circlip
= page 34-53 .

4 ~ Input shatft circlip
5 — Thrust washer

6 —~ 4th gear needle bearing
* Lubricate with gear oil before
installing

35-1

7 ~ 4th speed selector gear
* Insert spring before installing.
= Fig. 1

8 — 4th gear synchronizer ring
" * Check for wear = Fig. 2

9 - Sliding sleeve

10 - Circlip
* Re-determinethickness whenrepla-
cing synchronizer body = Fig. 3

11 -~ 3rd and 4thgear synchronizer body
* Installation position of synchronizer
body = Fig. 4
* Pressing off = Fig. 5
* Pressing on = Fig. 6

12 — 3rd gear synchronizer ring
* Check for wear = Fig. 2
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13 - 3rd speed selector gear
* Insert spring before installing
=5 Fig. 1

14 — Needle bearing for 3rd gear
* Lubricate with gear oil before install-
ing
15 - Input shatft
16 — Tensloning sleeve
" * Insert when replacing input shatft
= Fig. 7
17 - Cylinder roller bearing for input
shatft
= page 34-63

18 — Bearing plate
= page 34-63

19 - Innerrace for cylinder roller bearing

20 - Snap ring

35-3

21 - Thrust washer for needle bearing
of 6th gear — not fitted to 5-speed
gearbox

Note:

Recess of thrust washer must face snap
ning. :

22 — Needle bearing for 6th gear ~ ndt
fitted to 5-speed gearbox
~* Lubricate with gear oil before install-

ing
‘ 23 -~ 6th speed selector gear — not fitted
to 5-speed gearbox
* Insert spring before installing
= Fig. 1

24 —~ Synchronizer ring for 6th gear--not
fitted to 5-speed gearbox
* Check for wear = Fig. 2

25 — Synchronizer body for 5th and 6th
gear
* Pulling off = page 34-35
* Fitting on = page 3444
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26 - Sliding sleeve

27 - 5th gear synchronlzer ring
* Check for wear = Fig. 2

28 — 5th speed seléctor‘gear
* Insert spring before installing
= Fig. 1 ,

29 - Inner race for 5th speed selector
gear
* Pulling off = page 34-35
* Fitting on = page 34-47

30 ~ 5th gear needle bearing
* Lubricate with gear oil before
installing

31 — tstinner race of four-point bearing

* Removing = page 34-33
* Fitting on = page 3447

35-5

32 - End cover
* Servicing = page 34-77

33 — 2ndinner race of four-point bearing
* Removing = page 34-32
* Fitting on = page 34-48

34 — Inner multl-toothed screw
* Tightening = page 34-48
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-a Fig. 1 Inserting spring in selector gear

— Insert spring (arrow) in selector gear by hooking
angled end into the hole.

-a Fig.2 Checking synchronizer ring for wear
— Pushsynchronizer ring into the sliding sleeve and
measure gap "a" with a feeler gauge in positions
A,BandC.
- Add together results obtained and divide by 3.

-~ Thefigure calculated must notbelessthan0.5 mm.

35-7

-4 Fig.3 Re-determining thickness of circlip
— Press synchronizer body against stop.
Note:

Pay attention to installation position when pressing
on = Fig. 4.

— Calculate the thickest circlip which can still just be
inserted and fit on. :

Note:

The opening of the circlip must be matched up with
the slot in the synchronizer body.

The following circlips are avéilable:

Thickness (mm) Part n°
1.90 N 902 944.01
1.93 ' N 902 944.02
1.96 N 902 944.03
1.99 N 902 944.04
2.02 N 902 944.05
2.05 N 902 944.06
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.—= Fig. 4 Installatlon position of synchronizer body

Important!

Oll groove In synchronizer body (arrow 1)
"| must be aligned with the oll drilling (arrow 2) of
the Input shaft.

-= Fig.5 Pressingoff3rdand4thgearsynchronizer
body

[T ‘ 35-9

-a Fig. 6 Pressingon3rdand4thgear synchronizer
body '

~ Fit on circlip.

-= Fig. 7 Inserting clamping sleeve into Input shaft

B

A — Introduce dia. 9 drift into oil drilling and drive in
clamping sleeve —B— until it touches the drift.
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Dismantling and assembllng
drive pinion

Note:
When installing new gearwheels or the dr’ive

set, pay attention to Technical Data = Repair
Group 00.

Important]

When replacing the taper roller bear-
Ings, determine the Installation position
(actual measurement) before removing
the drive pinion = Repalr Group 39,
Calculating Installation position ofdrive
pinion.

1 — Gearbox housing

2 — Shim "S3"
* List of adjustments
= Repair Group 39

3 — Outer race for large taper roller
bearing
* Removing = Fig. 1
* Inserting = Figs. 2 and 3

35-11

4 ~ Drive pinion
¢ Is matched with crown wheel (drive
set)
* When replacing drive set, the drive
pinion and crown wheel must be
adjusted = Repair Group 39

5 — Inner race for large taper rolier
bearing
* Removing = Fig. 8
* Fitting on = Fig. 9

6 — 4th speed gearwheel
* Pressing off = Fig. 7
* Pressing on = Fig. 10
7 — Spacer sieeve
8 ~ 3rd speed gearwheel

* Pressing off = Fig. 6
* Pressing on = Fig. 11
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10 -

11 -

12 -

13 -

14 -

15 -

16 ~

17 -

18 -

19 ~

20 -

21 -

22 -

Inner race for 2nd speed selector

gear

* Pressing off = Fig. 6, together with
3rd speed gearwheel

* Pressing on = Fig. 12

Needle bearing for 2nd speed

selector gear

¢ Lubricate with gear oul before
installing

2nd speed selector gear
* Insent spring before installing
= page 35-7

2nd gear synchronizer ring
* Check for wear = page 35-7 -

1stand 2nd gear synchronizer body
* Removing = Fig. 5
* Fitting on = Fig. 13

1st and 2nd gear sliding sleeve

1st gear synchronizer ring
¢ Check for wear = page 35-7

35-13

Inner race for 1st speed selector
gear

* Removing = Fig. 5

* Fitting on = Fig. 14

Needle bearing for 1st speed

selector gear

¢ Lubricate with gear oil betore
installing

1st speed seiector gear
* Insent spring before installing
= page 35-7

Inner race for small taper roller
bearing

* Removing = Fig. 4

* Fitting on = Fig. 15

Outer race for small taper roller
bearing

* Removing = Fig. 16

* Inserting = Fig. 17

Shim "S4"
* List of adjustments’
= Repair Group 39

Bearing plate
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23 - Cirelip
Determining thickness:
* 6-speed gearbox = page 34-40
* 5-speed gearbox => page 34-42

24 - 6th speed gearwhee! — not fitted
to 5-speed gearbox
* Removing = page 34-36
* Fitting on = page 34-37

25 - Circlip
* Determining thickness
= page 34-40
* |nstall behind item 23 on 5-speed
gearbox = page 34-42 -

26 — 5th speed gearwheel
* Removing = page 34-33
* Fitting on = page 34-46
27 — Circlip

28 - End cover
* Servicing = page 34-77

S0

35 -1350
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-2 Fig. 1 Removingouterrace forlarge taperroller
- bearlng

The thrust washer 3062 is resting against the outer
race with the shouldered side.

-a Fig. 2 Heating gearbox housing in the area of
bearing seatto approx. 100°C for Inserting
taper roller bearing outer race

Heat for approx. 15 minutes with hot air fan V.A.G
1416.
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.-a Fig. 3 Inserting outer race for large taper roller
bearing in gearbox housing and pressing
home :

— Insert outer race only after heating housing and
press home for 1 — 2 minutes under the repair
press until a heat exchange has taken place.

-a Flg. 4 Removinginnerrace for smalltaperroller
bearing with 1st speed selector gear

A — Separating device 22-115 mm,
~e.9. Kukko 17/2

35-17

-a Fig.5 Removing2nd speed selector gear sliding
sleeve/1st and 2nd gear synchronizer
body with inner race for 1st speed selector
gear

Note:
1st and 2nd gear synchronizei body, 1st speed se-

lectorgear inner race can also be removed together
with the inner race for the small taper roller bearing.

-a Fig.6 Removing 3rd speed gearwheel with 2nd
: speed selector gear Inner race

A — Separating device 22-115 mm,
e.9. Kukko 17/2
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~- Flg. 7 Removing 4th speed gearwheel

A — Separating device 22—115 mm,
e.g. Kukko 17/2

Note:
4th speed gearwheel can also be removed together -

with 3rd speed gearwheel and inner race for 3rd
speed selector gear. .

-= Fig. 8 Removinginnerrace for large taperroller
bearing

A — Separating device 22115 mm,
e.g. Kukko 17/2

35-19

-a Fig.9 Pressing on Inner race for large taper
roller bearing
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-= Fig. 10 Heating 4th speed gearwheel to approx.
120°C and pressing on

installation position:
Shoulder faces 3rd speed gearwheel

-= Fig. 11 Heating 3rd speed gearwheel to approx. '

120°C and pressing on

Installation position:
Shoulder faces 4th speed gearwheel

Firstly: Fit on spacer sleeve (arrow).

-a Fig. 12 Pressing on inner race for 2nd speed
selector gear

Firstiy: Heat race to 80°C.

- Fig. 13 Pressing on 1st and 2nd gear
synchronizer body

Firstly: Fit on 2nd speed selector gear needle
bearing and 2nd speed selector gear with
synchronizerring. Heat synchronizerbody
to 100°C. »

35-21
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-= Fig. 14 Pressing on inner race for 1st speed
selector gear

- Firstly: Heat race to 80°C.

-= Fig. 15 Pressing on inner race for small taper
roller bearing

Firstly: Fit on 1st speed selector gear needle
bearing and 1st speed selector gear with
synchronizer ring.

-= -Fig. 16 Removing outerrace for smalltaperroller
bearing

-= Fig. 17 Pressing In outer race for small taper
roller bearing

35-23
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Renewing oil seal for flanged shaft
Notes:

* Oil seal can be renewed with gearbox installed.

* The procedure for removing and installing the oil
seal on the left side of the gearbox (illustrated)
and on the right side (not illustrated) is identical.

— Unflange drive shaft.
— Place drip tray below oil sump.

— Remove flanged shatt; securé with drift to prevent
it rotating.

~ Remove oil seal with the forcing lever VW 681.

— Insenrt oil seal for flanged shaft.
Insertion depth = 5.5 mm.

- Pack spaée between sealing and dust lips with
multi-purpose grease.

- Install flanged shaft, tighten screw to 10 Nm + 90°
(1/4 turns).

— Install drive shaft, tighten screws to 80 Nm.

— Top up gear oil.

Renewing speedometer sender and
speedometer gear for electronic
speedometer

Note:

The above-mentioned parts can be renewed with
the gearbox installed.

-a Renewing speedometer sender —B-

— Unplug connector from sender —B-.

— Push down retaining bar and carefully remove
speedometer sender by turning without damaging,
otherwise the speed may no longer be exactly
indicated.

— Check seal —A- before installing; replace if
necessary.

391
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-a Renewing speedometer gear -D—
-~ Unscrew drive shatft from left fla.nged shaft.

-~ Remove screw -A~. Secure flanged shaft with
drift to prevent it rotating.

~ Remove flanged shaft -B— and seal —C- for
flanged shatt.

- Remove speedometer gear —D- by alternately
levering out with a screwdriver at the drive studs
(arrows). .

When Installing, pay-attention to the following:

~ Press speedometer gear —D-onto the differential
as far as the stop.

Note:

The drive studs of the speedometer gear (arrows)
face toward the seal -C— and engage in the slots of
the differential.

- F!enew oil seal —C- for flanged shaft = pag
39-1. ‘ :

— Install flanged shaft = page 39-1.

~ Top up gear oil.

39-3

Removing and Insfalling
differential

Note:

Thedifferential can be removed and installed
without removing the selector shaft complete
and taking off the gearbox.

The above-mentionedparts mustbe removed
if the differential is to be set.

1 - Screw - tighten to 10 Nm + 90°
(1/4 turns)

2 - Flanged shaft
* When unscrewing, secure with drift
to prevent it rotating

3 — Screw, 25 Nm
Without washer (10 screws)
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4 -~ Final drive cover
* Renewing speedometer gear
= page 39-3

5 - Oil filler plug, 35 Nm
* Capacity, specification
= page 004

6 — Differential
* Dismantling and assembling
= page 39-6

7 — Gearbox housing .
* Servicing = page 34-50

33-5

Dismantling and assembling
differential

Note:

Removing and installing differential = page
39-4. ‘

1 — Gearbox housing

2 — Shim "s2"
* Note thickness
* List of adjustments = page 39-22

3 — Outer race for small taper roller
bearing .
* Removing = Fig. 9 .
* Inserting = Fig. 10

4 - Inner race for small taper roller
bearing
* Removing = Fig. 1-
* Fitting on = Fig. 3
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10 -

-

12 -
13 -

14 -

Crown wheel

- * Is matched with drive pinion (drive

set)

* Whenreplacingdrive set, drive pinion
and crown wheel must be adjusted
= List of adjustments, page 39-22

¢ Drive off differential housing with drift
= Fig. 5

* Heat to 80°C

* Use centering pins (shop-made) for
guiding

Ditferential housing
* When renewing, adjust crown wheel
= page 39-37

Crown wheel bolt

* Always renew

* Use only genuine bolts

* Tightenbolts alternately, thentighten
diagonally to 90 Nm

- Inner race for large taper roller

bearing
* Removing = Fig. 2
* Fitting on = Fig. 4

39-7

-Speedometer gear

* For electronic speedometer

* Removing and installing
= page 39-3

* The web (arrow)faces the differential
housing

Outer race for large taper roller
bearing

* Removing = Fig. 11

* [nserting =» Fig. 12

Shim "S1"
* Note thickness
* List of adjustments = page 39-22

Final drive cover

Shims

* Re-determining thickness =» Figs. 7
and 8

Large bevel gears
* Adjusting =» Figs. 7 and 8
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15 - Threaded connector

16 ~ Thrust washer
* Check for cracking and chipping

1

2 17 — Small bevel gears

3 * Installing = Figs. 7 and 8
4

5

18 - Shaft for bevel gears
* Knock out with drift after removing
roli pin
* Alignthrust washers beforeinserting

19 — Roll pin
* Insert flush

39 - 1669
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-a Fig. 1 Pulling Inner race for small tapér roller
bearing oft housing

— Fit pressure plate 40-105 before fitting on pulling
device.

39-1670
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-a Fig. 2 Pulling inner race for large taper roller
bearing off housing

~ Fit pressure plate 40-105 before fitting on pulling
device. _

39-11.

- Flg. 3 Heating Inner race for small taper roller
bearing to approx. 100°C, fitting on and
pressing home ‘
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—~ Fig. 4 Heating Inner race for large taper roller
bearing to approx. 100°C, fitting on and
pressing home

39-13

-= Fig.5 Driving crown wheel off housing

-= Fig. 6 Installing bevel gears

Befofehand: Remove speedometer gear = page
39-3. .

- Insert one-piece thrust washer with gear oil.

- Insertlargebevel gears with selected shims (Figs.
7 and 8). :

— Insert small bevel gears offset by 180° and swing
into place (arrow).

— Fit on threaded pieces (shoulder faces large
bevel gear).

— Align thrust washers so that they are matched up
with the hole.

—~ Insert shaft and secure.
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=% Fig. 7 Adjusting bevel gears

- Insert large bével gears with the thinnest shims
(0.5 mm),

~ Insert small bevel gears with thrust washers and
press in shaft.

Note:

Do not now interchange bevel gears and thrust
washers!

~ Push small bevel gears to the outside and check
the play ofthelarge bevel gears by hand (arrows).

~ Adjust play by: inserting an appropriate shimso as
to achieve a play of max. 0.10 mm.

Note:
The adjustment is also corract if no further play can

be felt although it is possible to rotate bevel gears
easily and without the gears catching (Fig. 8).

The following shims are available:

Part N° ’ Thickness (mm)
011 519 215 0.5
088 409 249 0.6
088 409 249 A 0.7
088 409 249 B 0.8
088 409 249 C 09
088 409 249 D 1.0

-= Fig. 8 Rotating bevel gears
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- Fig.9 Removingouterrace for small taperroller
bearing from gearbox housing

-a Fig. 10 Inserting outer race for smalltaper roller
bearing in gearbox housing

:

39-17

-4 Fig. 11 Removing outerrace forlargetaperroller
bearing from cover '

— Usesuitable base, e.g. VW 470 with recess facing
cover. .

-a Fig. 12 Insertilig outer race for large taper foller
bearing In cover ‘
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Adjusting drive pinion and crown wheel
General notes

Careful adjustment of drive pinion and crown wheel
is decisive for the operating life and quiet running of
the final drive. For this reason, drive pinions and
crown wheels are already matched to each other
during the production process and checked with
special gauging machines to ensure good contact
pattern and low noise level in both direclions of

- rotation. The position of the quietest running is

determined by moving the drive pinion in an axial
direction, the crown wheel being constantly raised
out of zero-play mesh far enough for the torsion
backlash to move within the specified tolerance.

The deviation "r", related to the master gauge "Ro",
is measured for the drive sets supplied as service
parts and inscribed on the outer circumference of
the crown wheel. Each drive set — drive pinion and
crown wheel — must only be replaced together. The

- general repair instructions for taper roller bearings

and shims = page 00-11 should be adhered to.
Taper roller bearings which have been in use for
more than 50 000 km should bg replaced.

Adjustment and Inscription of drive
sets :

Service drive sets

1 ~ Marking "K 831" means Klingelnberg drive set
with ratio of 31:8.

2 - Pairing number (312) of drive set.

3 - Deviation "r" related to master gauge of the
special gauging machine used in production.
The deviation "r"is always statedin 1/100 mm.
Example: "25" means '
r=0.25mm

Ro- Length of master gauge used on special
gauging machine
"Ro" = 59.65 mm

R - Actual dimension between crown whee! shaft
and face end of drive pinion at the point of
quietest running for this one drive set

Vo - Hypoid offset
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-= Drlve sets in serles production

X- These data are not required in series pro-
duction.

"Po" - Adjustment size for series production.

List of adjustments .

Important!

In serles production, the position of the drive
pinlon Is determined by the size "Po" (centre
of crown wheel to rear of drive pinion head). No
Inscription of the deviation "r" Is Indicated on
the crown wheel and also no paliring number.
As aresult of the lack of the deviatlon r", It Is
necessary, before removing the drive pinlon,
to perform an actual measurement If parts are
replaced which directly affect the instaliation

position of the drive pinlon = page 39-24.

39-21

* When performing removal and installation work on the gearbox, it is only necessary to re-adjust drive pinion, crown wheel
or drive set if parts which directly. affect the adjustment of the final drive are replaced. Pay attention to the table below

to avoid unnecessary adjustment work.
* Position of shims "S" = page 39-26. .

| Part to be adjusted: Crown wheel Drive pinion Drive pinion Drive pinion
("S1" +"827) ("S3" + "S4") ("S3" + "S4") only shim S4
via deviation "r" |  via "actual
measurement”

= page 39-37 =» page 39-27 = page 39-24 =5 page 34-72
Part to be replaced: '
Gearbox housing X X
Bearing plate. X
Difterential housing X
Taper roller bearings for drive pinion X
Taper roller bearings for differential X
Drive set X
Final drive cover X
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Part to be adjusted: Crown wheel Drive pinion Drive pinion Drive pinion
("S1" + "S27) ("S3"+"S4") | ("S3" +°"S4") only shim "S4"
via deviation "r" via "actual
measurement”

= page 39-37 = page 39-27 = page 39-24 = page 34-72
Part to be replaced:
Needle bearing for 1st gear X
Synchronizer body for 1st and 2nd X
gear
Needle bearing for 2nd gear X
3rd speed gearwheel X
Spacer sleeve X
4th speed gearwheel X

39-23

Determining installation position of
drive pinion (actual measurement)

This operation should only be performedif the devia-
tion "r" is not indicated on the crown wheel and parts
which directly affect the position of the drive pinion
are to be replaced.

These are: :
Both taper roller bearings for drive pinlon and
gearbox housing.

Removing ditferential

Fit parts to universal gauging drift, as described on
page 39-32, insert into gearbox housing and
measure difference to "Ro" (max. deflection at
reversal point, read off in red numerical range). The
reading obtained corresponds to the deviation "r".
Note reading.

After replacing the parts, the drive pinion should be
adjusted as described from page 39-27 on. The
deviation "r" measured should be inserted when
determining the shim "S3".
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Recommended sequence of
operations for re-adjusting drive set

If drive pinion and crown wheel are to be adjusted,
it is recommended to keep to the sequence stated
below in the interest of rational working:

1 - Calculate total shim thickness "S, ;" ("S1" +
*S2") forthe specified preload of the éiﬂerential
taper roller bearings.

2 - Calculate total shim thickness "S " ("S3" +
© "84") for the specified preload of the drive
pinion taper roller bearings.

3 - Dividetotal shimthickness"S,_ " (drive pinion)
into "S3" + "S4" so that the sizé from the centre
of the crown wheel to the face end of the drive
pinion corresponds to the installation size "R"
calculated during production.

4 - Dividetotalshimthickness"S, " (crownwheel)
into "S1" + "S2" so that the specified torsion
backlash exists between crown wheel and
drive pinion.

The aim ofthe adjustment is to re-create the position
of quietest running which was calculated on the
gauging machine in production.

The maximum care and cleanliness during all removai
and installation work and measurement operations
are essential to obtain a perfect result.

S2

sS4 housing
housing
plate

S3

S1

-« Position of shims

39-25

S1 -~ Shim for crown wheel in gearbox
housing cover
S2 - Shim for crown wheel in gearbox

S3 — Shim for drive pinion in gearbox

S4 ~ Shim for drive pinion in bearing
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Adjusting drive pinion

Re-adjustment of the drive pinion according to the
instructions given below is only necessary if the
drive set is replaced. If other parts which likewise
affectthe position of the drive pinion, are exchanged,
the adjustment should be made via the installation
position calculatedprevicusly (actual measurement),
page 39-24 = also "List of adjustments”, page 39—
22. :

Calculatlngvtotal shimthickness"S "
(nsal' + "84") :

(Adjusting preload of drive pinion taper roller
bearings)

Differential removed!

— Install outer races fortaper roller bearings without
shims in gearbox housing = page 35-11 and in
bearing plate = page 34-63, respectively.

- Insert completely,aésembled drive pinion into
gearbox housing, fit on bearing plate and tighten
bolts to 25 Nm.

—

-= — Fit on measuring tool and zero dial gauge (3 mm

" range) with a preload of 1 mm.

Dial gauge extension approx. 30 mm long.

39-27
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Important!

Before the measurement, turn the drive pinion
In both directions so that the taper roller bear-
|Ings seme

—a - Move drive pinion up and down several times
without turning and read off play ondialgauge and

note.
VW385/17 e § Example: 1.4 mm
VW 387
Important! ‘
VW554 if the drive pinion Is turned, the result of the

measurement will be Incorrect.

Determining "S, " ("S3" + "S4")

S,,, = Result of measurement + compression

Compression (design value) = 0.2 mm

Example:

Compression 0.2 mm
Result of measurement +1.4mm
'S, " =1.6 mm

tot.

39-29

Determining size "e"

(= Pages 39-32 and 39-33)

- Select shim of calculated total thickness "S,
(in the example 1.6 mm}) from the table, page
39-35 and install behind the taper roller bearing
outer race in the bearing plate ("S4" side).

— Fit on bearing piate again.

. Note:

Rotate drive pinions several times in both directions
so that the taper roller bearings settle.
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vWw385/15

VW385/30

vwa3ss14
vw385/1
vw385/3

- VW385/2|

VW 385/15
VW 385117

VW385/3

<

VW385/14

39-1717|

VW 385/2
VW 38511

—a - Set adjusting rings of univeréal gauging drift VW

385/1 to the sizes "a" = "b" = approx. 65 mm.

- - Fit parts to universal gauging drift as shown.

Dial gauge extension VW 385/15 = 9.3 mm long.
— Set master gauge VW 385/30 to Ro = 59.65 mm,
fit onto gauging drift and zero dial gauge (3 mm
range) with a preload of 1 mm.
Note:

In place of the adjustable gauge VW 385/30, the
gauge VW 385/27 (Ro = 59.65 mm) can also be
used. :

Arrangement of measuring tools for

‘determining size "e"

- Place end gauge plate VW 385/17 onto the drive
pinion head.

Note:

. Ensure that the plate abuts properly and free of oil.

— Take mastergauge off gauging drift = Fig. 39-1158
and insert gauging drift into gearbox housing.
The centering disc VW 385/3 faces the final drive
cover = page 39-33.

— Fiton final drive cover and tighten the 4 bolts.

— Move the 2nd centering disc VW 385/2 to the -

outside by turning the adjusting ring with the

knurled screw to the point where the gauging drift -

can still just be turned by hand.
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—a — Measuring size "e"”

~ Turn gauging drift until the tip of the dial gauge
touches the end gauging plate on the drive pinion
head and indicates the maximum deflection
(reversal point). The reading obtained is the size
"@" (black numerical range).

- Example: "e" = 0.46 mm

Determining thickness of shim "S3"

I -San = uen + nrn i l

"e" — Reading obtained (max. deftection) o
"r" — Deviation (indicated on crown wheel in 1/100

mm or calculated during actual measurement

= page 39-20) '
Example

Reading "e" indicated on dial gauge 0.46 mm
Deviation "r" inscribed on crown wheel + 0.18 mm

Shim thickness "S3" v =0.64 mm

39-33

Shims available as service parts for "S3":

Thickness (mm) - Partn®

0.45 01 E 311 391
0.50 01 E311391A
0.55 01E3113918B
0.60 01E311391C
0.65 01E311391 D
0.70 01E311 391 E
0.75 01E311391F
0.80 01 E311391 G-
0.85 01E311391H

The tolerances of the shims enable any desired
thickness to be gauged for "S3".

Determining thickness of shim "S4"

ns4n = nS‘OLn . "SS“

Example:

Total shim thickness 1.60 mm
Shim thickness "S3" -0.64 mm
Shim thickness "S4" =0.96 mm
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Shims available as service parts for "S4";

Thickness (mm) Part n®

0.45 01 E 311 393

0.50 01 E311 393 A
0.55 . 01 E311393B
0.60 01 E311393C
0.65 - 01E311393D
0.70 01 E311 393 E
0.75 01 E311393 F
0.80 01 E311 393G
085 01 E311 393 H
1.25 01 E311393J

Note:

If the measured shim thickness "S3" or "S4" is
greater than that listed in the tables, 2 shims — cor-
responding to the reading obtained—can beinstalled.

39-35

Performing check measurement
-4 Checking size "r"

— Install drive pinion with gauged shims S3 and S4
and rotate severai times in both directions.

— Insert universal gauging drift and perform check
measurement.

— lfthe shims have been correctly selected, the dial
gauge, when read counter-clockwise (red
numerical range), must indicate the value of the
inscribed deviation "r* with a tolerance of * 0.04

mm. :

-= Checking preload of taper roller bearlngs for
drive pinion

- Lubricate bearings with gear oil.

— Measure friction torque
A — Torque gauge, commercially available,
0 - 600 Ncm

- The friction torque of new taper roller bearings
must be 200 -~ 400 Ncm, for used taper roller
bearings 50 - 60 Ncm.

Note:
When re-adjusting the drive set, the crown wheel

adjustment with check measurement should now be
performed (= page 39-37).
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Adjusting crown wheel
Re-adjustment of the crown wheel is necessary if

gearbox housing,

final drive cover,

taper roller bearings for differential,
differential housing or drive set

are replaced. :

List of adjustments = page 39-22.

Calculating total shim thickness S, "
” " ” 11} o

("S1" + "S2")

(Adjusting preload of differential taper roller bearings)

Drive pinion removed!

— Remove oil seal and taper roller bearing outer
races for differential and take out shims (= page
34-50 and page 39-6).

— Insert téper roller bearing outer races without

shims as far as the stop (= page 39-6 and page
39-8).

- Insert differential without speedometer gear into
the housing. The crown wheel is on the left-hand
side (in front of the final drive cover).

— Install cover and tighten bolts diagonally to 25 Nm.
Cover faces up.

- Fit on measuring tools. .

— Zero dial gauge (3 mm range) with a preload of
1 mm. Dial gauge extension approx. 30 mmlong.
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Important|

Before the measurement, rotate the differential
In both directions so that the taper roller bear-
Ings settle.

-« — Move differential up and down several times
without rotating.
Beforehand: Insert VW 521/4, combined with VW
521/8, into the right-hand side of the ditferential
housing.

VW385/17 — Read off play on dial gauge and note.

Example: 1.42 mm

Important|

Rotating the dlifferentlal falsifles the result of
the measurement.

Determining S, " ("S1" + "S2")

"8, = Result of measurement + compression

Compression {(design value) = 0.35 mm

@_'_ 391720
: Example:

Comprassion 0.35 mm
.Result of measurement +1.42 mm

S " =1.77 mm

tot.

39-39

— Select shims according to the table = page
39-44. : '

~ Install shim of the calculated total thickness "S _ *
(in the example 1.77 mm) behind the taper rolfer
bearing outer race in the gearbox housing ("S2"
side).

— Lubricate bearings with gear oil.

-a — Measure friction torque.
A — Torque gauge, commercially available,
0 - 600 Ncm
B - Wrench socket, width across flats 13

The friction torque of nev& taper roller bearings must
be 250 — 350 Ncm, of used taper rolier bearings 50
— 60 Ncm.

Note:
When re-adjusting the drive sel, the drive pinion

adjustment with check measurement should now be
performed = page 39-27.
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Adjusting torsion backlash
Drive pinion installed with "S3" and "S4".

Differential: "St

. " ("S1" + "S2") installed in gearbox
housing (S2 si ) :

e).
Note:

Rotate differential several times in both directions so
that the taper roller bearings settle.

- Fit on measuring tools.

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

Set measuring lever VW 388 to size "a" = 79 mm.

.— Turn crown wheel as far as the stop. Zero dial
gauge. Turn crown wheel back and read off tor-
slon backlash. Note reading.

— Repeat measurement a further three times, each

_ time turning on.crown wheel 90°. Add together the

results. of the four measurements and calculate
average torsion backlash.

important!

If the Individual readings obtalned from this
measurement differ by more than 0.06 mm
from each other, the installation of the crown
wheel or the drive set itself Is not In order.
Check Instaliation work; replace drive set If
necessary.

39-41
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Determining average torsion backlash

Example .

1st measurement : 0.84 mm
2nd measurement +0.85 mm
3rd measurement +0.84 mm
4th measurement +0.83mm

Total ' =3.36 mm

Average torsion backlash:
3.36 mm:4 . . : =0.84 mm

Calculating shim thickness "S2"

(opposite crown wheel)

,“32" = ”S‘o' L]
— average torsion backlash
+ lift

Lift (design value) = 0.15 mm

Example:

"Sior” _ 1.77 mm

Average torsion backlash -0.84 mm
=0.93 mm

Lift - +0.15 mm

"s2" =1.08 mm .

The following shims for "S2" In the gearbox hou-
sing are available:

Thickness (mm) Part n°

0.45 . 012 409 385
0.50 012409 385 A
0.55 0124093858
0.60 012 409 385 C \
0.65 012409385D
0.70 012409 385 E
0.75 012409385 F
0.80 012409 385 G
0.85 012409 385 H
1.25 012409 385 R

Any desired thickness canbe determined for"S2" as
aresultofthe tolerances of the shims; insert 2 shims,
it necessary.

Calculating shim thickness "S1"
(crown wheel side)

uS1ll = .-Slo'-n - ls2w

Example:

'S L' : 1.77 mm
S8 -1.08 mm
"S1” ' = 0.69 mm
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The following shims for "S2" in the final drive
cover are available: :

Thickness (mm) Part n°
0.45 012 409 386
0.50 012409 386 A
0.55 012409 386 B
0.60 012409386 C -
0.65 012409386 D
0.70 012409386 E
0.75 012409386 F
0.80 012409 386 G
0.85 012409386 H
1.25 012409386 R.

Any desired thickness for "S1" can be determined as
aresult ofthetolerances of the shims;insert 2 shims,
if necessary. v .

- Install calculated size of shims

"S1" on crown wheel side
“S$2" opposite crown wheel.
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Performing check measurement

~ Measure‘torsion backlash four times around
circumference = page 39-41; this must be
0.12 - 0.22 mm.

Important!

The results of the Individual measurements
must not dlffer from each other by more than
0.06 mm.
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