Manual Transmission — Case, Gears, Shafts

01A 5-speed

Double taper roller bearing inner race
® irstaling remov'ng 35.10

Double taper roller bearing outer race
® instalking removing 35.10

Fitth gear E
@ instaling removing 35.4

[
Fifth reverse geat operating sleeve
® nstaling 3SN6

First second gear operating sleeve
® instaling 3511

First second gear synchronizer hub
® instaling 35.12
® removing 35.11

Fourth gear
® crchip 35.5
® instaling 35.13
® removing 35.12

Mainghaft
® adjusting 35.6
® assembly 35.2
® circhips. location 35.5
® instailing 35.3

Mainshaft needle bearing
® instaling 35.3
® removing 35.3, 35.5

Index

Pinion and hollow shaft
® assembly 35.8
® circhps location 35.15

Synchronizer hub
@ removing 35.13

Synchronizer ring
® checking 35.4. 35.11

Synchronizer spring
® nstalling 35.3; 35.11

Taper roller bearing inner race
® circhp determining 35.14
® removng ‘nstaling 35.13

Taper roller bearing outer race
® removing 35.14

Third gear
® remov'ng nsta-ing 35.12

Third fourth gear operating sleeve
® nstaling 35.4

Transeission
® roditications 35.1éa
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Manual Transmission — Case, Gears, Shafts

3rd gear synchronizer ring ——\
checking for wear Fig 5 P
-': L7

ot

r

(I
3rd gear .__—/i.?ﬂ

assembling Fig. 4
@
3rd gear needle bearing J

Main shaft .. —

instalhng Fig. 3
adjusting. page 35.6

rs. see Fip.

Main shaft needle bearing
removing Fig. 9

drive in 214 mm (measured
from housing mating surface)
with VW 416 b

Circlip

re-determine thickness when

replacing 5th gear

location and chart Fig. 11

measuring Fig. 10

4th gear

See also "Transmission modificatione”
on page 35.16a

5th gear
removing Fig. 7
installing Fig. 8

instaliing Fig. 4

1
Msain shaft needie bearing ——
removing Fig. 1 o
install with 40-202

installing Fig. 2

7 M
____/\ “
Circlip

location Fig. 11
measuring Fig. 10

Circlip

determining thickness. page 35.6
when reusing ball bearings and
main shaft, measure circlip with
micrometer and use circlip of same
thickness

Main shaft ball bearing
removing. installing, page 34.13
also see page 34 23A

Note

When installing new gears or main shaft, note
technical data, see Repair Group 00 - code letters,
application, ratios, filling capacities.

4th gear synchronizer ring
checking for wear Fig. 5

f‘—'—s,
i

*

3R R

/— 3rd/4th gears operating sleeve

w% installation position Fig. 6
N

Clrcilp

redetermine thickness when
replacing the synchronizer hub
location and chart Fig. 11
measuring Fig. 10

3rd/dth gear synchronizer hub
high collar faces 3rd gear

Note

Since circlips of varying size and thickness are used,
the individual circlips must be identified (identity with
numbers as in Fig. 11). Thickness of the individual
circlip is re-determined if a component directly
affected is being replaced.

Synchronlizers, replacing

Starting from date of manufacture 26 01 7. the
outside diameter on the three synchronizer ring stops
and the groove on the synchronizer hub were
reduced by 0.6 mm. Do not install synchronizer hubs
and rings of different sizes together.

01A 5-speed

Main sRatt assembly 35 . 2
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P Fig. 1 Main shaft needie bearing, removing

P> Fig. 2 Needle bearing, installing

e dimension a from lower edge of
straightedge to upper edge ot needle
bearing 39.5 mm

P> Fig. 3 Main shaft, installing

® install main shafi, output shaft, and shift
mechanism complete

m install circlip (item 3) and pull main shatt
with a bolt into housing and ball bearing

P Fig. 4 Spring, instéfling

m install spring (arrow) in gear by installing
angled end in bore

Needle bearing, removing/installing
Main shaft, instatiing 35
Spring, installing " 3
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P Fig. 5 Synchronizer ring, checking for wear

® press synchronizer ring into operating
sleeve and measure gap a with a feeler
gage in positions A, B, and C
® add measured values and divide by 3
® value obtained must not be less than
0.5 mm

P Fig. 6 3rd/dth gear operating sleeve, installing

. recessed side (arrow) faces 3rd gear

P> Fig. 7 5th gear, removing

® A — separating device 12 - 75 mm, e.g.
Kukko 17/ 2

P Fig. 8 5th gear, installing

e the higher collar faces reverse gear
¢ the oil traps face 4th gear

VW40

Synchronizer ring, checking

01A 5-speed o Operating sleeve, installing
5th gear, removing/installing
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P Fig. 9 Main shaft needle bearing, removing

® use puller A e.g. Kukko 21/4
23.5 mm - 30 mm

beginning with transmission 21 07 9. the ol
driling for 3rd/4th gear is no longer
present in some transmissions.

The needle bearing to support the main shaft
in the transmission housing is then installed
without the plastic sleeve.

f. during repairs, the main shaft is replaced with

a shatt that has the oil drilling. the plastic sieeve
must be installed. (see page 35.2)

4th gear circlip, determining

® determine the thickest circlip that can be
used and install

8 determine circlip for 5th gear in same
manner

Note

The following circlips are available - see
Fig. 11.

Location of circlips

m thicknesses of circlips 1. 2. 4, and 5 must
be determined
m thickness of circlip 3 is always the same
m determine thickness of circlips 1 and 2
® see page 35.12 - Main shaft. adjusting
® circlip 3, annealing color brown, Part No.
N 902 045.01 2.00 mm thick

circlip 4, annealing color blue

Thickness of circlip
(mm) Part number

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

1A 5- Main shaft needle bearing, removing
0 speed 4th gear circlip, determining
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| 35-1031

circlip 5

Thickness of circlip
(mm)

Part number

1.90
1.93
1.96
1.99
2.02

N 902 942.02
N 902 942.03
N 902 942.04
N 902 942.05
N 902 942.06

Main shaft, adjusting

® tighten main shaft with jaw covers in vise
m place special tool (A) 3167 on 3rd gear and
install housing on special tool via main

shaft

® piace depth gage on housing and measure
to the lower recess of the main shaft

a=285mm

Main shaft, adjusting 35 ] 6
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>

>

s place depth gage on housing and measure
to contact surface of ball bearing
e dimension b = 26.8 mm
® determine thickness of lower circlip
e dimension x:
x=a-D>b
X =285mm - 26.8 mm = 1.70 mm
m determine thickness of circlip according to
table

Measurement | Thickness
result (mm) (mm)

1.64-1.71 _1.69
1.72-1.79 1.77
1.80-1.87 1.85

1.88-1.95 1.93
1.96-2.03 2.01
2.04-2.11 2.09

2.12-2.19 217
2.20-2.27 2.25
2.28-2.35 2.33

Part number

902941.05
902941.06
902941.07

902941.08
902941.09
902941.10

902941.11
902941.12
902941.13

Z2Z2Z 222 Z2Z22Z2

® install circlip and ball bearing on main shaft
with 30-100

m determine the thickest circlip that can be
installed

The following circlips are available:

Thickness (mm) Part number

1.69 N 902941.05
1.77 N 902941.06
1.85 N 902941.07

1.93 N 902941.08
2.01 N 902941.09
2.09 N 902941.10

217 N 902941.11
2.25 N 902941.12
233 N 902941.13

01A 5-speed

Main shaft, adjusting 35 -7




Shim S3
Adjustment Overview Pinion \
see Repair Group 39 / matched with nng gear

Holiow shaft needie bearing
install with MoS, grease 7

{(nng gear pinion set)

when replacing nng gear pimon
set, pinion is to be adjusted
with hollow shaft and nng gear
see Repan Group 39 - Pinion,
adjusting Ring gear. adjusting

‘—/\‘Doubhhporrolbr

beering outer race
ramoving Fig. 1
Finai drive housing installing Fig. 2

bearing Inner race Circlip when replacing hollow shaft,

removing Fig 3 location Fig. 9 redetermine S4 - see Repatr Group 39

installing Fig 4 when changing final dnve cover.

atter measuring $3 and S4. redetermine S4 r— 1st geer large
tubricate small bearing the outer race for the small bearing neadle bearing
with MoS, grease is incorporated in the hollow shaft

Doubie taper rolier X— Hollow shaft

measuring Fig. 18

-

1st gear small

Hollow shatl needie bearing
needle bearing

install with Mo$S, grease

1st 2nd gear synchronizer hub
1st gear synchronizer ring - tigh collar faces 2nd gear
checking for wear Fig. 6 \ removing Fig. 8 18U2nd gear operating sleove

replacing. page 35.21 instaliing Fig. 8 installation position Fig. 7
\ replacing. page 3511

ist gear
instaliing Fig. 5 Circiip 2nd gear needle bearing

remove with synchronizer hub location Fig. 19
measuring Fig. 18

CAUTION CAUTION

When replacing taper rolier beanngs, Do not damage sea!l lips between taper rolier
determine the installation position before bearings

removing the pinion with the hollow shaft
(actual measurement). See Repair Group 39 -
Determining installation position of the pinion.

Note

Betore installing new gear or ring gear/pinion set -
note technical data - see Repair Group 00.

35 =8 Pinion and holiow shaft assembly 01A 5-speed
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2nd gear synchronizer ring

checking for wear Fig 6
replacing. page 35.11

< 2nd geer

3rd gear

groove faces 4th gear
removing Fig. 10
instailing Fig. 11

follow general repair instructions,

4th geer

collar taces 3rd gear

removing Fig. 12

installing Fig. 13

follow generai repair instructions.

\» install spring before

see Repair Group 00

|

_1
|
|

.

5th gear synchronizer ring
checking for wear Fig. 6

replacing. page 35 11

|
|
|
|
l
l
L —

installing Fig. 5

Reverse gear
ingtalling Fig. 5

location Fig. 19
install circlip before
installing inner race for

\

assembling Fig. 5
\

Circlip
location Fig. 19
measuring Fig. 18

S5th/reverse gear
synchronizer hub
removing Fig 14

install with 2010

high collar faces 5Sth gear
replacing. page 35.11

location Fig. 19
measuring Fig. 18

—— Taper roller bearing
inner race
removing Fig. 15
instatling Fig. 16

Taper roller bearing
outer race

remaoving Fig. 17
drive in with 3082

Circlip
location Fig. 19
measuring Fig. 18

taper roiler bearing

Note

Since circlips of varying size and thickness are being
used, the individual circlips must be identified
(identity with numbers as in Fig. 19). Thickness of
the individual circlip is re-determined if a component
directly affected is being replaced.

see Repair Group 00

Clrelip
location Fig. 19
measunng Fig. 18

S5th/reverse gear operating sleeve
instaliation position Fig. 20

Reverse gear
synchronizer ring
checking for wear Fig. 6
replacing, page 35 11

Circlip
location Fig. 19
measuring Fig. 18

Adjustment Overview,
see Repair Group 39

compensates for length
as a function of heat

Gear carrier housing

Synchronizers, replacing

Starting from date of manufacture 26 01 7, the
outside diameter of the three synchronizer ring stops
and the groove in the synchronizer hub were
reduced by 0.6 mm. Do not install synchronizer hubs
and rings of difterent sizes together.

Pinion and holiow shaft, assembly 35 lg
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P Fig. 1 Doubie taper roller bearing outer race,

VW771/29 removing

= place special tool 3005 under outer race,
install VW 771/29 and a bolt on housing
e when tightening bolt, outer race is pulled
out of housing

/AT

P Fig. 2 Double taper roller bearing outer race,
installing

® outer race for small bearing is
incorporated in hollow shaft

P Fig. 3 Double taper roller bearing inner race,
removing

®m outer race A must be installed to remove
inner race

P Fig. 4 Double taper rolier bearing inner race,
installing

m secure double taper roller bearing as
described in Fig. 18

O1A 5—speed Bearing outer race, removing/installing 35 -1 0

Bearing inner race, removing/instailing
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VWa412
VWAaléb

P Fig. 5 Spring, installing in gear

a aésemble spring (arrow) in gear by
installing angied end of spring in bore

P Fig. 6 Synchronizer ringiﬁt@cking for wear

®m press synchroniz’i?ﬁng into operating
sleeve and measiure gap A with a feeler
gage in positios®¥. A, B, and C
B add values obtgined and divide by 3
® the measured value must not be less
than 0.5 mm

P> Fig. 7 1st/2nd gear operating sleeve, installing

e recessed side (arrow) faces 1st gear

P> Fig. 8 1st/2nd gear synchronizer hub, removing

® remove synchronizer hub with 1st gear

Spring, installing

O1A 5—speed Synchronizer ring, checking 35 . 11

Operating sieeve, installing
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P Fig. 9 1st2nd gear synchronizer hub, installing

® install synchronizer hub with 1st gear so
that chamfer on internal splines taces 2nd
gear

P Fig. 10 3rd gear (toothed gear), remeving

® remove toothed gear and 2nd gear

] vYwaeb together

VYW 5711

P Fig. 11 3rd gear, installing

e installation position: groove faces 4th
gear

P Fig. 12 4th gear, removing

1st/2nd gear synchronizer hub, installing

01A S-speed 3rd gear, removing/installing 35 i 1 2

4th gear, removing
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P Fig. 13 4th gear, installing

e collar faces 3rd gear

\ ‘\\\\\\\\a: y 8
s

P> Fig. 14 Synchronizer hub, removing

® remove ‘synchronizer hub with 5th gear
VW401 e A - separating device 12 - 75 mm, e g.
Kukko 17/1 g

P> Fig. 15 Taper roller bearing inner race, removing

® remove inner race with reverse gear
e A - separating device 12 - 75 mm, e.g.
Kukko 17/1

P Fig. 16 Taper roller bearing inner race, installing

u install circlip before installing inner race
e thickness of circlip Fig. 19

4th gear, installing

01A 5—speed Synchronizer hub, removing 35 -13

Bearing inner race, removing/installing
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> Fig. 17 Taper roller bearing outer race, removing

8 remove outer race together with pressure
plate. adjustment shim, and length-

;. ~-VW447i adjusting washer
T [S

> Fig. 18 Taper roller bearing circlip, determining

® determife the thickest circlip that can be
used and install

Thickness of circlip
(mm) Spare part number

2.00 N 902 942 10
2.02 N 902 942 06
2.04 N 902 942 11
2.06 N 902 942 12
2.08 N 902 942 08
210 N 902 942 13

® synchronizer hub circlips and 3rd/4th gear
circlip are determined in same manner as
taper rolier bearing circlip

s the following circlips are available tor the
hollow shaft, see Fig. 19

Note

See also "Transmission modifications"”
on page 135.16a

01A 5-speed Bearing outer race, removing 35 .14

Bearing circlip, determining
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Note

See also "Transmission modifications"
on page 35.16a

P> Fig. 19 Circlips, location

B determine thickness of circlips 1, 3. 4, and

6

o thickness of circlips 2, 5. and 7 is always

equal (see table)

circlip 1. annealing color blue

Thickness of circlip
(mm)

Part number

1.90
1.93
1.96
1.99
2.02

N 902 947.01
N 902 947.02
N 902 947.03

+ N 902 947.04

N 902 947.05

circlip 2, annealing color blue

Thickness of circlip
(mm)

Part number

2.50

N 902 947.06

circlip 3

Thickness of circlip
(mm)

Part number

1.90
1.93
1.96
1.99
2.02

N 902 946.02
N 902 946.03
N 902 246.04
N 902 946.05
N 902 946.06

circlip 4

Thickness of circlip
(mm)

Part number

1.87
1.90
1.93
1.96

N 902 952.01
N 902 952.02
N 902 952.03
N 902 952.04

- Circlips, location 3 5 ] 1 5
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circlip 5. annealing color brown

Thickness of circlip
(mm) Part number

Note 2.00 N 902 945.01

See also "Transmission modifications”
on page 35.16a circlip 6. annealing color blue

Thickness of circlip
(mm) Part number

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

circlip 7

Thickness of circlip
(mm) Part number

2.50 N 902 944 .07

P> Fig. 20 Sth/reverse gear operating sleeve,

l installing

® recessed side (arrow) faces 5th gear

01A 5-8peed Circlips, location 3 5 L 1 6




Manual Transmission — Case, Gears, Shafts 35

Transmission modifications

Reverse gear

11 i
AN

Beginning with transmission date 20 08 0. the
reverse gear teeth on the main shaft ang
those of the reverse gear have been
lengthenec' as follows:

ey,
/A

T
N,

.

Qm MR Xy

/
! Fas

P (iﬁ.ﬁ;-l’iﬂm- LA
AT
Lt

4t

0
A

¢ dimension a — current: 54 50 mm
New: 56.50 mm

-

"y

35-1265
| S —

¢ dimension a current: 18.3 mm
New: 19.7 mm

Note

The new mainshaft can be installed in earlier
transmissions {(before 20 08 0) but the needle
bearing must be installed 2.0 mm deeper

{see Mainshaft needle bearing installation on

this page).

Main shaft needie bearing installation

Beginning with transmission date 20 08 0. the
main shaft needle bearing in the final drive
housing is installed 2.0 mm deeper.

® dimension a - current: 214 mm
New: 216 mm

The final drive housing is slightly milled-out in
the reverse gear area (arrow).

Note

The new reverse gear can only be installed in
transmissions that have the revised housing

and main shaft.

Transmission modifications 35 -1 6 a
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R Y AVAL
- A

Tensioning cable mounting

Beginning with transmission date 20 08 0. the
tensioning cable mount on the transmission
was changed

® dimension a current: 23.5 mm
New: 31.5 mm

Beginning in 9 90 a mounting hoie in the
housing replaces the previously used
mounting stud (arrow). The tensioning
cable bracket is then provided with a
mounting stud

Note

Change the cable bracket when instaliing a
new transmission.

Rear pinion needle bearing deieted

Beginning with transmission date 24 08 0. the
rear needle bearing (arrow 1) is deleted.

The pinion is now supplied with a needle
bearing in the Torsen differential (arrow 2).
Note

The pinion and Torsen differential with the
revised bearing can only be installed together
N a current transmission.

The shaft is not machined in the area of the
current bearing seat (arrow 1). It can only be
installed together with the revised pinion and
Torsen differential in current transmissions.

Needle bearing, removing

A puller (Kukko 21/4, 23.5-30 mm)

Transmission modifications 3 5 11 6 b
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Needle bearing, pressing in

Needle bearing, press in depth

® a - 325mm

Additional magnet in Torsen differential
cover

Beginning with transmission date 24 08 0,
cap A is provided with magnet B, which is in
sleeve C *

Torsen differential, removing
® drive out with VW 439 and 3002

e nsert 3002 through hote in housing
{arrow)

Transmission modifications 35 l1 6 C
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1351004

Tapered rolier bearing circlip. revised

Beginning with transmission date 03 04 0. the
circlip sizes are revised as follows:

Thickness of circlip
(mm) Part number

2.00 N 902 942.10
2.03 N 902 942.15
2.06 N 902 942.12
2.09 N 902 942.16
212 N 902 942.17
215 N 902 942.18

Hollow shaft circlips. revised

Beginning with transmission date 03 04 0.
circlip sizes are revised as follows:

Circlip 3

Thickness of circlip
(mm) Part number

1.90 N 902 946.02
194 N 902 946.09
1.98 N 902 946.10
2.02 N 902 946.06
2.06 N 902 946.11

Circlip 4

Thickness of circlip
(mm) Part number

1.86
1.90
1.94
1.98

N 902 952.07
N 902 952.02
N 902 952.08
N 902 952.09

Note

The circlips 1. 2. 5. 6, and 7 remain

unchanged.

New circlips can be installed in all current

transmissions.

Current circlips will be deleted when supplies

are used up.

Transmission modifications 35 -1 6 d




CONTINUED IN THE

BEGINNING OF NEXT ROW






