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Technical Data’ H 1 .3 .

General dala

1584 ccm (96.6 cu in.) engine

Performance

Engine ouiput DIN
Engine oulput SAE net
Maximum torque DIN
Maximum torque SAE net
Maximum speed

Hill climbing ability
{with two occupanis on good reads)

1st gear
2nd gear
3rd geor
4th gear

Dimensions and weights

Wheeibase
Track, rear

Rear axle load {(unladen}:

Gross rear axle load

Transmission ratios (and number of {eeth)

1st gear
2nd gear
3rd gear
4th gear
Reverse

Final drive ratios (and number of teeth)

Oll capacity

Transmission and final drive
Initial filling
At changes

Code letiers

Stamped in front of transmission number

48 PS at 4000 rpm

46 bhp at 4000 rpm
10.2 mkg at 2000 rpm
72 Ib ft af 2000 rpm
72 mph

approx. 41.5 %
approx. 21.5 %
approx. 12 %
approx. 7.2%

2400 mm (94.5 in.}
1385 mm (54.5 in.)

530kg (1166 1bs)

800 kg (1760 Ibs)

3.78( 9:34)
2.06 (17:35)
1.26 (23:29)
0.93 (58:54)
3.79 (12:17 x 15:40)

4.125 (8:33)

6.3 US pt. (5.3 Imp. pt.}

5.3 US pt. (4.4 Imp. pt.)

Hypoid iransmission oil SAE 80/90
(MIL-L-2105 B specification)

AV
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CH1.3 e

Location Description Thread Grade mkg Ib #
Transmission dnd final drive

Engine/transmission nut M10x15 8G 3.0 22
Bearing refainer nut M10x1.5 10K 50 36
Transmission/housing retaining nut MB0x1 Cals 22.0% 160%)
Gear carrier/housing nut M 8x1256GC 20 14
Final drive covers nut M 8x1258G 3.0 22
Shift housing/gear carrier nut M 7Tx1 6G 1.5 1
Tapered roller bearing/pinion  round nut M35x15 C35N 200 144
Ring gear bolt M10x15 10K 6.0 43
Selector shaft/fork bolt M 8x1.25 C45KN 25 18
Support/reverse lever nut M10x15 8G 3.5 25
Bushing/clutch operating shaft  lock bolt M 6x1 B8G 1.0 7
Oil filler hole plug M24x1.5 MbKé 2.0 14
Qil drain hole magnetic plug M24x15 MbKé 20 14
Rear axle ‘

Rear wheel or axle shaft slofted nut M24x15 C45KN 350 253
Spring plate nut M12x1.5 10K 11.0 80
Control arm socket head serew M 14x1.5 C45 12.0 87
Wheel on brake drum boit Mi2x1.5 CK35 100 72
Spring plate cover bolt M10x15 8G 35 25
Shock absorber/control arm nut M12x15 86 60 43
Shock absorber/frame nut M12x15 8G 6.0 43
Bearing cover/wheel bearing boli M10x15 8G 6.0 - 43
Transmission mounting

Drive shaft socket head screw 8x1.25 10K 4.5 32
Transmission carrier/frame fitted bolt M18x15 8C 23.0 166
Front fransmission nut M10x1.5 10K 3.5 25
mounting/irame

Front fransmission nut M10x15 B8G 35 25
mounting/shift housing

Tronsmission carrier/rear nut M 8x1.25 4G 20 14
bonded rubber mounting

Rear bonded rubber mounting/  nut M 8x1.256G 2.0 14

transmission housing

*) tighten to 22.0 mkg (160 Ib ), loosen, tighten finally fo 22.0 mkg (160 Ib #)

8-2

Tightening torques Type 1 / Model 181



Manual Transmission H 2.8

T

1
PO
No. Daescriplion Tool Na. Remarks
1 Engine adapier VW 612/2
2 Clamp for fuel hose -
3 Mulli-point socket wrench Us 1038 100 mm (4.0in.) long
4  T-handle wrench Vw14

Removing and instailing engine and fransmission Type 1/Model 181 — Tools

H 111k Supplement (USA} Printed in Garmony 4. 73
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. - : | H 2 . 8 Manual Transmission

Fig. 2

Fig. 5

1 - 2 Removing and installing engine



‘ Manual Transmission

el
i)
|

ko

1

_—

===

ig. 3

6.5
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Manvai Transmission H 2.8 -

Neoie when Special
No., Pescription Qty. removing installing ;r:eiruchons
1 Rear seat 1 unhook springs Fig. 1
2 Battery ground sirap 1 disconnect connect Fig. 1
3 Square headed bolt 1 loosen with VW 114 tighten with VW 114 Fig. 2
4 Qil bath air cleaner 1 remove insterdl Fig. 3
a) ciamp 1 loosen tighten
b) breather hose 1 pull off install
¢} preheating hose 1 pull off install
d) vacuum hose 1 pull off install
e) clamp 1 locsen tighten
5 Electrical wiring Fig. 3
a) on generator 4 disconnect connect
b} on ignition cail 2 disconnect connect
) oil pressure switch 1 disconnect connect
d} backup light 1 disconnect connect
6 Accélerator cable 1 disconnect to adjust, depress gas Fig. 3
pedal all way down. Pull
cable all way back and
clamp on throtile lever
1 mm (0.04 in.) before full
throttle position -
7 Nut of engine mounting bolt 2 loosen tight to 3.0 mkg {20 Ib ft} Fig. 4
8  Clamp for tail pipe 2 loosen and remove pipes inslall pipes and fighten Fig. 4
9 Protection plafe bolis 2 remove tighien nuts to 2.0 mkg Fig. 4
{(14ib f1)
10 Fuel hose 1 pull off ond plug with insiall Fig. 4
VW 647
11 Nut of engine mounting bolt t loosen tighten to 3.0 mkg (20 Ib it} Fig. 4
12 Nut of engine mounting bolt 1 loasen and remove tighten to 3.0 mkg (201b 1) Fig. 3
engine with adapter
VW &12/2
13 Clutch adjusting nut 1 remove install and adjust to "Fig. 5
correct clutch pedal play
14 Clutch coble guide tube 1 remove tighten nuls to 3.0 mkg Fig. 5
bracket {20 |b 1)
15 Transmission ground sirap 1 remove tighien nuts to 3.0 mkg Fig. 5
(20 1 #)
16 Nuts for bonded rubber 2 remove tighten io 3.5 mkg (23 Ib #f) Fig. 5
mouniing
17 Nuts of siarter terminal 1 remove and detach starter Fig. 5
18 Socket head bolts of drive 12 remave tighten to 4.5 mkg (33 Ib ff) Fig. 5
shaits
19 Bolts of transmission carrier 2 remove fighten to 23.0 mkg Fig. 5

(166 |b #)

H 1ith Supplement (USA) Printed in Germany 4.73
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- H2.8.

No. Description . Qiy. removing Note when installing isr?s?rcl.:giiions
. see
1" Square head bolt 1 remove with YW 114 lock with wire
2 Nut 2 tighten ta 3.5 mkg (23 Ib 1)
3  Lock washer 2
4 Nut o 2 tighten to 3.5 mkg (23 Ib 1)
5 Lock washer 2
[ Bonded rubber mounting 1.
7 Bolt 2 tighten to 23 mkg {166 Ib )
8 Lock washer 2
9  Bolt 4 tighten o 2.0 mkg (14 Ib f)
10 Lock washer 8
1" Nui : 8 tighten to 2.0 mkg (14 Ib f)
12 Transmission carrier 1
13 Bonded rubber mounting . 2
14 Bellows 1
15 Transmission 1

1-4. Removing and installing fransmission canier Type 1/Model 184



Manval Transmission H 3 - 1

1
3
|
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No. Description Speciol Tool Remarks
1 Universaol measuring bar VW 385/

2 Meuasuring plate VW 385/t7

3 Setiing gauge VW 385/9

4 Measuring pin VW 385/14

5 Dial indicotor extension VW 385/15

[ Centering disc (2) VW 385/2

7 Socket VW 3B1/14

8 Holding fixture YW 307a

9 Lever VW 296

Disassembling and assembling transmission Types 1 and 3 from November 1972
Type 1/Model 181 8-1
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H31. o

Note: Before the gear frain can be removed, the differentiol must be removed, [see H 5.1/11}

Special
P X Naote when : -
No.  Descripfion Oty disassembling assembling ls:s;ruchons
Nut M7 x1 7 loosen tighten to 1.5 mkg (101b H)
2 Spring washer 7
3 Shift housing 1 detach when insialling make sure  Fig, 4
that inner shift lever is H 3.1/1541
positioned correctly
4 Gasket, shift housing 1 replace
5 Nut ? loosen fighten to 2.0 mkg (14 1b )
3 Spring washer 9
7 Circlip 1 remove reptoce
] Reverse sliding gear 1
d Drive shoit rear 1 unscrew front and reor . screw the two paris lo- Fig. 1
port of drive shaft gether as for as possible
first ond then ioosen until
the splines for reverse
sliding geor ore in line.
10 Stud M 6 i
11 Retoining nut 1 ioosen with VW 381/14;  tighien with YW 381/14to  Fig. 3
If the double tapered 22.0 mkg (160 |b ft), loosen,
roller bearing orfand the tighten finally o 22.0 mkg
transmission housing musi {160 Ib )
be replaced the position
of the drive pinion in the
fransmission case must be
determined before remowv-
ing. On insioliation make
sure that the drive pinion
is in the same position as
determined before.
2 Shim 1
1z Gear carrier, assembly 1 press out with YW 296 clign the double topered  Fig. 2
roiler bearing first to hous-
ing, then drive on drive
pinion by using a plastic
hammer. When doing this,
furn the reverse geor shait,
so that the gear can slide
on the splines of the shaff.
14 Shims "S3” x note thickness measure again if necessary
15 Gasket 1 replace
té Reverse gear on drive pinion 1 lubricate lighly
1y Shift fork 1
18 Tronsmission cose 1 if case is fo be reploced, if replacing case adjust H3.1/13

first determine position of
drive pinion in case

drive pinion and ring gear

Type 1/Model 181

: ?plussembling and assembling transmission Types 1 and 3 from November 1972



Manual Transmission H 13 l1

Disassembling Assembling

Fig. 1

Disussemblmg and assembling fransmission Types 1 and 3 from November 1972
Type 1/Model 181 8-3
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H 3 " 1 Manual Transmission

Defermining position of drive pinion

This operation is necessary if the dimension “r”
is not marked on the ring gear and the double
tapered roller bearing or transmission case must
be replaced.

lfthe drive pinion and ring gear mustbe replaced
adjust according to instructions as given in
H 5.1/13.

1 - Disassemble transmission without removing
drive pinion.

2 - Sef the ring on the universal measuring bor
VW 385/1 to dimension “a”.

3 - Place seling gauge VW 385/9 (Ro =
58.70 mm) on the bar and zero dial indi-
cator (3 mm range} with 1 mm preload.

Nofe
Move the sliding ring back to the stop.

4 - Place measuring plate VW 385/17 on end
ofdrive pinion and inserf universal measuring
bar.

5 - Install cover, tighten nuts o correct forque.,
ol
: E gt
6 - Push the sefting ring of the second centering
disc outward until the bar can just be turned
by hend,

7 - Turn the bar until the dial indicator pin con-
tacts the measuring plate on the drive pinion
and the dial indicator pointer reaches the
return point.

8 - Note the delermined dimension. When
assembling the fransmission (especially affer
replacement of double tapered rollerbearing
or case}, the drive pinion position must be
within * 0.04 mm (0.00% in.) of the defer-
mined dimension, ’

Disassembling and assembling transmission/determining position of drive pinion
8-4  Types1 and 3 from November 1972 and Type 1/Model 181



Manual Transmission H 3 (] 1

No. Description Special Tool Remarks
1 Setting appliance VYW 294b

2 Crank VW 294

3 Support VW 455

4 Adapier VW 454

5 Arbor Vw434

6 Circlip pliers Vw ilbta

7 Thrust disc VYW 412

8 Relaining ring VW 294a/10

Disassembling and assembling fransmission/removing and installing geor frain
Types 1 and 3 from November 1972 and Type 1/Model 181 — Tools 9-1
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H 3-1 Manval Trensmission

No. Descripfion Qty. Note when .Spfd":
disassembling assembling instruchions
see
! Reverse sliding gear 1 oil when insialling H3.1/8-2
2 Shifting fork 1
3 Bolt 2 loosen tighten to 2.5 mkg (18 |b #)
4 Spring washer B 6 2
5 Shifting fork 15t/2nd gear 1 pull selector shoft back,  adjust with VW 294b Fig. 2
remave fork and shift in H3.1/9-4
neutral
6 Shitting fork 3rd/4th gear 1 slide oft seleclor shaf adjust with VW 294b H3.1/9-3
7 Circlip 1 remove with YW 161 a install with VW 161 o H3.1/9-3
squeeze all around with Fig. 1
-« walerpump pliers for Fig. 3
proper seating.
£ Drive shaft, assembly 1 press out of gear carrier  press in with Vw 412, H3.1/9-3
with VW 412, VW 434 and VW 454 and VW 401. Fig. 3
VW 456. When doing this, Guide shaft and drive Fig. 4
guide the shaft and drive pinion carefully to avoid
pinion corefully fo ovoid damage to the teeth. Also
damage to the teeth. moke sure that the 3rd/4th
Also make sure that the  geor shift fork is positioned
shifting fork for 3rd/4th  correctly.
gear does not jam.
9 Drive pinion, assembly 1
10 Gear carrier 1

9-2

Disassembling and assembling fransmission/removing and installing gear train
Types 1 and 3 from November 1972 and Type 1/Mode] 181
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, Disassembfing and assembling fransmission/removing and installing gear frain

Types 1 and 3 from November 1972 and Type 1/Model 181 9 - 3
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1 -

The shift forks can only be adjusted properly
with the seiting applionce VW 294b. The
pinion and drive shaft must be fitted in the
appliance in exactly the same position as
they will later be in the fransmission case. To
achieve this, the setting shim “S 3” for the
axial locafion of the pinion must be deter-
mined before ond installed in the appliance.
The paper gasket must nof be used belween
the gearshift housing and the spacer sleeves
of the appliance.

Install gear carrier assembly without gasket,
drive pinion with shim, drive shaft, and re-
verse gear with four nuis in appliance
VW 294b. Tighten refaining ring VW 294a/10
on drive pinion head.

Caution

The shift fork for 1si/2nd gears (wider fork)
is installed with the profile towards the gear
carrier. The profile of the 3rd/4th gear fork,
however, is away from the gear carrier.

Install shift fork for 1st/2nd gear and tighten
clamp bolt.

Locate lower selector shaft (for 1st/2nd gear)
in the notch for 2nd geor. Slide operating
sleave with fork over the coupling teeth unfil
it is against the 2nd gear.

Centalize the shift fork in the groove in the
operaling sleeve and tighten clamp bolt.

Caution

The shift forks must not rub or exert pres-
sure on the sides of the groove in the operai-
ing sleeve when in neuvtral or when a gear
is engaged. There must always be clearance.

Select 1st/2nd gears and neutral several
times while turning the transmission and
chack clearance between shift fork and
opercting sleeve in each position. If neces-
sary, alter the shiff fork position until there is
the some clearance between fork and
groove in both end positions. Tighten clamp
bolt to 2.5 mkg (18 fi Ib).

Locate upper selector shaft (for 3rd/4th
gears) in the noich for 3rd gear. Adjust fork
for 3rd/4th gears in the same way as for 1st/
2nd gear. Tighten clamp bolt fo 2.5 mkg
{18 ft Ib).

Caution

For a correct adjustment of 3rd and 4th gears
the ball bearmg n the gear carrier must be

9.4

Dlsnssembllng and assembling fransmission / adjusting shift forks Types 1 and 3 from Noveér

ﬂ’ype 1/ Model 181



Manval Transmission 3 = 1.

7 - Adjust the reverse gear shift fork so that the
sliding gear engages lully with the reverse
gear of the drive pinion.

Tighten the bolt in the relay lever guide fo
2mkg (141t Ib).

Caution

When adjusting the reverse sliding gear,
make sure that there is no axial play at the
shift fork.

It necessary, loosen support for relay lever
and press reloy lever in direction of sliding
gear (arrow) until only the running clearance
remains.

8 - Engoge 2nd gear and check clearance of
gear and operaling sleeve of 1st/2nd gear
and 3rd gear on drive shafl. Reclify if neces-
sary.

9 - Check selector shaff.interlock, When a gear
is engaged #t must not be possible to engage
another gear. The selector shaffs are all in-
terlocked one against the other.




Slide sleeve over the shaft unfil it contacts the
splines for the synchronizer hub (arrow). This may
involve screwing out the knurled thumb screw.

Fig. 4

Place a new circlip info recess of tube and push
it along the sleeve and over the splines with the
tube unfil it snaps info the groove.

Fig. 5

Slide slesve over shaft again and screw in the
knurled thumb screw unfil the groove for the
circlip is exposed {arrow). Push second circlip
on with tube unfil it engages.

_Assembling main drive shaft Types 1 and 3 from November 1
' ‘Type 1/ Model 181




Manval Transmission H 3 ] 1

No.  Description Special Tool Remarks
1 Punch YW 408

2 Assembling tool VW 284

3 Circlip pliers VW téia

4 Separating {ool Us 4439

Disassembling and assembling main drive shaft Types 1 ond 3 from November 1972
Type 1 / Mode! 181 — Tools 10-1
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Disassembling main drive shaft Types 1 and 3 from November 1972
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Special
L Note when .
Ma.  Description iy, removing installing ;r::rucincns
i Circlip L with VW 1610 squeeze with waterpump
pliers for proper seating
i Thrust washer, 4th gear 1 check for scoring warm up Fig. t
3 4th gear t use VW 4089 and replace only as a set Fig. 1
separating tool
4 Synchronizer ring, 2 check for wear
3rd and 4th gear
5 Needle bearing, 2 use only slotted cages
3rd and 4th gear with needles in pairs
6 Circlip 2 with VW 161 o with Vw 284 Fig. 2
check cleorance between  Fig. 3
2Znd and 3td gear. I Fig. 4
clearance is less then Fig. 5
0,15 mm (0.006 in.) press Fig. &
3rd gear carelully with Fig. 7
VYW 401, VW 412, VW 4150
and VW 429
7 Synchronizer hub, assembiy 1 press off with 3rd gear the groove in the hub
together faces 4th gear
the groove in the splines
musi foces the 3rd gear
8 3rd gear teeth of gear for 1 press off with Vw 401 replace only as a set 3212
Type 1/sedans and Type 3 and VW 411 together
smoller than teeth of gear for with synchronizer
Type 1/Model 181
9 1

"Drive shaff, front

Disassembling and assembling main drive shaft

Types 1 and 3 from November 1972
Type 1/Model 181



Manuel Transmission H 3-1

No. Description Special Too! Remarks

1 Thrust plate vw 401

2 Remova! device VW 4603

3 Punch VW 409 )
4 Thtust ring VW 445§

5 Punch VW 412

6 Feeler gauge —

7 Circlip pliers YW 161 a

8 Holding fixture VW 293

Disassembling and assembling drive pinion Types 4 and 3 from November 1972

H 111k Supplement (USA) Printed in Germany 4. 73
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H 3-1 Manval Transmission

Nole when .Spe‘:ict.
MNo. Description Oty disassembling assembling ;r;:ruchons
1 Circlip 1 press 4th geor down with install inner race-heated Fig. 1
- VW 4603 and remove up to about 100 C (212 F) Fig. 10
with VW 161 ¢ - first and press 4th gear  Fig. t1
down with VW 460 3.
Use VW 161 a.
2 Inner race 1 press off with 4th gear heat to about 100 C Fig. 2
fogether, use VW 401 {212 F) and press on with  Fig. 11
and VW 408 o VW 401, VW 412, VW 422
3 4th gear 1 press off with inner race replace only as a set. Fig. 2
fogether The hub must face 4th gear
3 Spacer spring 1
5 Circlip, 3rd gear 1 use VW 161 a use VW 167 g, edjust axial  Fig. 9
play to 0,1—0,25 mm
(0.004—0.010 in.}, use
feeler gauge
S 3rd geor feeth of gear for i reploce only as a sel
Type 1:sedan and Type 3
smaller than teeth of gear for
Type 1/Mode! 181
7 Needie cage for 1st and 2
2nd gear
3 2nd gecr 1 reploce only as o sef i
teeth are damaoged
? Synchronizer stop ring 2nd gear 1 check for wear. Ring has
3 nofches around the
oyter diameter, Do not
interchange with synchro-
nizer stop ring for st gear.
12 Synchronizer hub 15t and 1 _ the hub and the groove
2nd gear must face 2nd gear
1 Synchronizer stop ring 15t gear 1 check {er wear. Do not
interchange with ring for
. 2nd gear.
12 1st gear 1 replace oniy as a set i
: teeth are damaged
13 Spacer washer x adjust axial play io Fig. 8
0.1—0.25 mm (0.004—
0.010in.}, use {eeler gauge
11 Raund nut 1 loosen with Vw 293 replace, highlen in VW 293 Fig. é
to 20.0 mkg (145 |b i}, H5.1/13
peen shoulder, Fig. 7
Install in transmission cose,
tighten nut of double
topered roller bearing and
check turning torque of
bearing.
15 inner race 1 press off together with heai to install, press in
double tapered roller position
: bearing
1; Double iapered roller bearing 1 press off with VW 401, heat to insiall, press into Fig. 3
: VW 409 and VW 449 position Fig. 4
Install in transmission cose, Fig. 5
tighten nut and check H318
turning torque of bearing.
Note
On gear set — ratio B:31  position of drive pinion into
— press double tapered  transmission case and
reller bearing off without  note. To perform this -
using VW 4491 Use sepo- check it is necessary io
rafing fool to press ring  ingiall the pinion with the
off when replocing the “old"” bearing in the cose.
bearing, determine first  Also check jurning torque.,
i7 Drive pinion 1 replace drive pinion and H51'13
ring gear only os o sel,
it a new drive pinion is
: instalied o new adjusiment
: is necessary
18 Shim 5" x nofe thickness instali correct shim

wpege

147

Disassembling and assembling drive pinion
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Types § and 3 from November 1972



. EX T

Fig. 3

ig. 2

E

4

Fié

Disassembling drive pinion Types 1 and 3 from November 1972

Type 1/Model 181

R
~
»
£
E
]
(5]
£
-
2
E
=
o
-
-
wr
2
-
<
§
"
&
£l
“
=
£
=
=
z



- 3 .1 .Manval Transmission

Assembling
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‘Aksem_bllng drive pinion Types 1 and 3 from November 1972
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Manual Transmission H 3 .1

_Speciul_
Ne.  Description Oty. disassembling assembling ;r;seimchons
1 Synchronizer hub, 3rd and 1 |I'ile side v:‘ifh the bg;rouve Fig. 4
4th gear all around must be on
9 3rd geuar side
2 Operating sleeve, 3rd and 1 ihltia side v:’iih the bgeroove Fig-4
4th gear ali around must be on
4th gear side
3 Synchronizer key, 3rd and 3 note difference of keys for
4th gear 15t and 2nd geor .
4 Synchronizer key spring . 2 install 120° ofisef, check Fig. 3
3rd and 4th geor tension, the spring ends Fig. 1
must fit right over the keys
5 Synchronizer hub, 15t and 1 the wider hub is on the
2nd gear 2nd gear side
] Operating sleeve, 1st and 1 the slot for the shiff fork
2nd gear must be on the 2nd geor
side
7 Synchronizer key, 15t and 3 nofe difference of keys for
2nd gear 3rd and 4th gear
8 Synchronizer key spring, 2 install 120° offset, check Fig. 3
3rd and 4ih gear tension, the spring ends Fig. 1

must fif right over the keys

Disassembling and assembling synchronizer unils Types 1 and 3 from Nove

H 11th Supplement (USA) Printad in Garmany 4,73
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“H 3 . 1 Manual Transmission

Chedking

Y

/ X ) Chedk tension of spring by measuring diomefer
of unloaded spring. If the following measuremenfs
— a — are not obtained, replace,

1st and 2nd gear = 78 mm £ 1 mm diameter
(3.070in. £ 0.04in.)

3rd and 4th gear = 74 mm % 1 mm diameter
(2.913in. + 0.04in.)

Fig. 1

Press synchronizer rings over cones on gears and
measure gap "o with a feeler gauge.

1st and 2nd gear:

new installation: 1.1—1.8 mm (0.043—0.070 in.)
wear limit; 0.6 mm (0.024 in.}

3rd and 4ih gear:

new instaliation: 1.0—1.2 mm {0.04--0.075 in.}
wear [imil: 0.6 mm (0.024 in.)

Fig. 2

Assembling

Fig. 3

Operating sleeve and synchronizer hub are not
maiched fogether and therefore must nof be re-
placed as a set.

To obtain the best possible sliding characteristics
and minimum amount of badklash, slide sleeve
on hub and check

a - that the iwo patis slide easily; and
b - that thereis no backlash.

" Fig. 4

Chedtlng and assembling synchronlzer units Types 1 and 3 from November 1972
12-2 Type 1/ Model 181




No. . Description zp::.ecicl Tool Remarks
1 Slide hammer Vw771
2 Driving sleeve VW 244 b -
3 Removal tool YW 295
4 Removing bar VYW 681
5 Thrust jube Vw520
6 Starter bushing drift VW 222a
7 Starter bushing puller VW 228b
8 Punch VW 408 a
9 Removing ool VW 771/15
10 Thrust tube VW 421
it Removal tool VW 296 modified

Disassembling and assembling transmission case Types 1 and 3 from November 1972
Type 1 / Model 181 — Tools 13-1
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T H 3.1 Manual Transmission

Special
No.  Descriplion Oty. - Note when - instructions
disassembling assembling son
t Spring 2
Z Sptring retainer 2
k! Release bearing 1 do not wash oul, coot
Teflon surface with
- Molykote
—— e
4 Nui M 7 3
———— e
— 5 Lock washer 3
o~ 4 Centering sleeve 1 remove to replace oil seal
. i Gil seal, drive shait 1 use VW 681 drive in with VW 244b Fig.
Fig. 9
- ® & Circlip 2
——
5 Clutch iever 1
T
. 1C Return spring 1
g
- H Spring locating 1
o v collar
—— 2 12 Lotk bolt 1 14.2 mm (0.559 in.) lang
- 12 Bushing 2
r—— ™~
R 14 Sleeve 1
——
; - 12 Bushing 1
' — —
- 1& Washer 1
— & 17 Ciuvich operating 1
- shafi
———— 18 Bushing, operating 1 use VW 771, VW 771/15  drive in with YW 408 Fig. 2
il o shait and puller Fig. 8
e E% 19 Bushing, starter 1 pull out with VW 228 b drive in with 222a Fig. 3
! shaft Fig. 7
—_y = -
< .y Circlip, reverse 1
: gear shafi
—— e 3l Reverse gear 1 drive out with plastic press in with VW 296 Fig. 5
shaft. assembly 1 hommer
22 Circlip. 1
. needle bearing
o~
a 22 Needle bearing, 1 press out with VW 295 drive in with VW 295 Fig. 4
~ main drive shaft and VW 42 and VW 520 Fig. 6
_—T————
2 Ol fill plug 1
25 Oil drain plug t
i ) 26 Bonded rubber 2
4 mounfing
\ 27  Transmission case 1
.- Dirassembling and assembling transmission case Types 1 and 3 from November 1972
13-2 Type 1/ Model 181
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Disassembling

Disassembling transmission case Types 1 and 3 from Nevember 1972
Type 1 / Model 181 13-3
H 11th Supplemant {USA) Prinlad in Qcmcny 4.73 e
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Fig. 5

Fig. 8

. Fig. 2

Type 1/ Model 18¢

Fig. 6
-Fig. 7
13-4 Aumﬂhg fransmission case Types 1 and 3 from November 1972




No.  Description Special Tool Remarks
1 Thrust plate VW 401

2 Thrust piece VW 473

3 Thrust disc YW 412

4 Thrust plote VW 4470

5 Thrust ring VW 429

6 Thrust piece VW 4634

7 Punch VYW 408 o

8 Suppart VW 456

Disassembling and assembling gear carrier Types 1 and 3 from November 1972
Type 1/ Mode! 181 — Tools 14-1

H 1tth Supplement (USA} Prinled in Garmany 4. 73






S H 3 ] 1 ‘Manual Transmission

1

w

}
H
i

N Description Qt Note when Sp?rcljgilions
° P v disassembling assembling ls:.-se
1 Bearing, drive shoft 1 press out with VW 401, press in with VW 401, Fig. 1
VW 408 a and VW 473 VW 429, VW 447, VW 456 Fig. 6
? Needle bearing, drive pinion 1 press out with VW 408 press in with VW 412, Fig. 2
and VW 463 4 VW 456 and VW 463 4 Fig. 7
3 Boit 1 iighten to 2.0 mkg
{14 Ib fi)
4 Retaining washer 1
. Guide plote 1
& Relay lever 1
7 Mut M 10 1 fighten to 3.5 mkg
{25 tb ft)
B8 Spring washer B 10 1
¢ Support, reiay lever 1 adjust Fig. 5
10 Selector shaft, 1st ond 2nd gear 1 force required fo overcome Fig. 4
the detent ball 15—20kg
(33—4a4 bs)
1i Selector shatt, 3rd and 4th gear 1 force required to overcome Fig. 4
the detent ball 15—20 kg
(33—44 Ibs)
12 Selector shafl, reverse gear t force required lo overcome Fig. 4
the detent ball 15—20 kg
(33—44 |bs)
13 Plug 1 cut thread, pull cut press in Fig. 3
with a bolt
14 Interlock plunger 2 check operation of plungers
by engaging o gear, the
adjacent selector shaft
must be blocked
13 Plug 3 cut thread, pull out press in Fig. 3
with o bolt
te Boll, detent 3 press down with screw-
driver before insfatling
selector shafi
17 Spring, detent 3 23—25 mm
(0.905—0.984 in.}
unicoded
18 Slotted bushing 3
19 Gear carrier 1

142

Disassembling and assembling gear carrier Types 1 and 3 from November 1972

Type 1/Model 181
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Fig. 1
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Type t/Model 181

Disassembling gear carrier Types 1 and 3 from November 1972
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Assembling

Fig.7

Fig. 5
a=43,410.4 mm (1.707 £ 0.015 in.)
b = 10.0 mm (0.393 in.}

14-4

Assembling gear carier Types 1 and 3 from November 1972
- Type 1 / Model 184
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No. Descripiion Special Tool Remarks
1 Thrust plate VW 402
2 Guide pin {shouidered) VYW 439
3 Punch YW 411
4 Thrust disc VW 412
5 Thrust pad VW 431

Disassembling and assembling shift housing Types 1 and 3 from November 1972

H 11th Supplement {(USA) Printed in Germany 4.73

Type 1/ Model 181 — Tools 15-1



- Note when _Special.
No.  Descripfion Qly. 4 isassembling assembling ;:s;rudrons
1 Inner shifi.lever 1 coaf with fronsmission
oil when installing
2 . Bushing 1 press in with YW 412 Fig. 3
and VW 439
3 Shift housing 1
4 Sealing washer 1
5 Plug 1 tighten o 2.5 mkg
' {18 1b 1)
& Bushing with seal 1 fwist out with water- press in with VW 402, Fig. 1
pump pliers . VYW 411 and YW 431 Fig. 2

15-2

Disassembling and mmbllng shifi housing Types 1 und 3 from November 1912

~Type 1/Modpl 181
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Disassembling Assembling

Fig. t

fig. 3

Disassembling and assembling shift housing Types 1 and 3 from November 1972
Type 1 / Model 181 15-3 .
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|

No. Description Special Tool Remarks
1 Slide hammer VW 7
2 Driving sleeve VW 244 b
3 Punch VW 408 o
4 Thrust pad VW 442
5 Thrust ring VW 459 1
6 Multi-purpose tool VW 77122
7 Thrust plate Vv 401
8 Thrust piece VW 473
g Circlip phers —_ flate nose
10 Thrust pad VW 431
1" Punch VW 411
12 Oil pump extractor VW 201 (set of 3)
13 Holding fixture YW 307 o

Removing and installing differential Types 1 and 3 from November 1972
Type 1/ Model 181 — Tools 11-1

H 11th Suppiement (USA} Prinfed in Germany 4, 73
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Removing

Fig. 1
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Removing differential Types 1 and 3 from November 1972

Type 1/ Model 181
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Manual Transmission

Removing

H 1ith Supplement (USA) Printed in Garmany 4.73

Removing differential Types 1 and 3 from November 1972
Type 1/ Model 181

11-3



Mo. Description Special Tool Remarks
1 Multi-purpose tool VYW 771
2 Plate VW 401
3 Punch VW 408
4 Punch VW 454
5 Punch VW 458
& Support VW 456
7 Support bars VW 45712
g Punch VW 473 .
@ Punch VW 434
10 Clamping sieeve VW 3823
11 Measuring bor VW 3838
12 Diol indicator exiension Vw 2993 28 mm long
13 Dial indicotor — range 3 mm
14 Micrometer — ronge 25—50 mm

15 Centering pins M9 x 1 _—

16 Measuring sieeve —

Disassembling and assembling differential Types 1 and 3 from Movember 1972
Type 1/ Model 181 — Tools 2-1

H 191h Supplement (USA) Frinfed in Germany 4. 73
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Special
L Note when ; .
No.  Description Qty. disassembling assembling ;:s‘:ruchons
{ Bolt with spring washer 8 tighten cross-wise to
6 mkg (43 |b 1), use VW-.
genuine bolts and spring
washers only.
2 Ring gear 1 drive off with punch heat to 100 °C (212 -F) Fig. t
and use centering pins Fig.9
3 Cover for differential 1 pull off with VW 7714 check and/or adjust oxial Fig. 2
housing play §.1/12.5
1 Differenticl gear, 1 check for wear, check 5.1/12-5
(short shaft) and: or adjust oxicl play
3 Thrust washer 2 check for wear, check 51/12-5
ond/or adjust aoxial play
9 Pin for shaft 1 drive out with punch peen at both ends with Fig. 8
center punch
7 Shafi, differeniiol 1 drive out with punch Fig. 3
pinions
8 Differential pinton 2 check for wear
9 Spacer sleeve 1 measure sleeve before 51/12-5
installing
10 Differential geor, 1 check for wear 51125
{iong shoft) and-or axial play
1t Tapered roller bearing, 2 press with VW 401, heat to 100 °C (212 °F} and Fig. 4
inner race VW 40Be: VW 454 and  press in pasition; using Fig. 5
VW 458 ofl cover and VW 401, VW 454 and Fig. 6
with Vw 454, VW 4571 VW 473 Fig. 7
and Vw 457/2 off
differential housing
12 Differential housing 1 check thrust faces for wear  5.1/12-5

12-2

Disassembling and assembling differential Types 1 and 3 from November 1972

Type 1 / Model 181
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Disassembling

Fig. 3

‘Disassembling differential Types t and 3 from November 1972
Type 1/ Model 181 12-3
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Assembling
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Assembling differential Types 1 and 3 from November 1972
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Manval Transmission

Hs1

The spacer sleeve ensures thai the backlash
between the bevel gears is adequaie even when
there is axial pressure on the diflerential side
gears. If the housing, the cover, one of the side
gears or the spacer sleeve are replaced, the
length of the spacer sleeve must be determined
ageiin,

1 -

Place side gear {short shaft) and both thrust
woshers in the differential cover, affach
clamping sleeve VW 382/3 and clamp bevel
gear lightly against the cover,

Piace side gear (long shafi) in the differen-
tial housing.

Measure the shorlest spacer sleeve — Part
No. 004 517 241 — with a micromeler and
mark the size on the sleeve with an elec-
trical marker or similar device. This sleeve
should then always be used as o measuring
sleeve and kept together with the measuring
appliance.

3 - Insert sleeve and mount cover to housing
with four M 8 x 20 screws, use washers on the
ring gear side.

4 - Attach measuring bar VW 383/8 with dial
indicator and 28 mm exiension (VW 299/3)
fo the end face of the side gear with an M 10
bolt. The didl indicator extension must
contact the edge of the housing neck.

5 - Ascerlain axial play by moving the side geor
up and down.

6 - Add play mecsurement to sleeve length.
Loock up resulf in foble under “x"-range
column. .

Entries on same line in other column give
sleeve length "1" and part number.

“x"-range Sleeve length “I” Part No.

of sleeve

28.82—2890 28.85 004 517 241

28.91—28.99 28.94 004 517 242

29.00—29.08 29.03 004 517 243

29.09—29.18 29.12 004 517 244

7 - Toke difierential aport, remove measuring

sleeve, fit correct sleeve as determined,
assemble differential again without shatt and
recheck the play. If the sieeve has been
selected correctly, the axial play, with diferr-
ential assembied, should be

between 0 mm and 0.14 mm.

Assembling differential / adjusting axial play Types 1 and 3 from November 1972

H {1th Supplement (USA)} Printed in Garmany 4,73

Type 1/ Model 181
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N
e
No. Description Special Tool Remarks
1 Setting oppliance, rear axle VW 384/1
2 Adapter VW 384/2
3 Clamping sleeve VW 382/3
4 Measuring lever VW 382/4
5 Extension (52 mm) YW 381/13
[ Extension 6 mm (flat end) VW 382/10
7 Pinion refaining bracket YW 381/11
8 Indicator bracket VW 384/3
9 Crank handle YW 294 b
10 Torque gouge — 0—30 ¢mkg
1 Dial indicofor —_ 3 mm range
N

Assembling differential / adjusting ring gear Types 1 and 3 from November 1972

H 111h Svpplement (USA) Printed in Germany 4.73

Type 1 / Model 181 — Toels - 13-1



When adjusting the ring gear and drive pinion

always proceed in the following sequence:

A - Measure “Stotal’ — lapered roller bearings

preload -— (H 5.1/13)
B - Check drive pinion adjustment {H 5.1/14)

VW 3g4H1

Vw381

VW 381/3a

VYW 3842

A - Determine thickness of shim “S" — fapered
roller bearings preload — (drive pinion re-

moved)

The ring gear only needs adjusling if parts re-
placed have a direct influence on the adjusiment

of the ring gear.

These parts are: gear set, fransmission case,
differential housing, differential housing cover,
final drive covers or tapered roller bearings. Care
and cleanliness are essenfial fo ensure satis-

factory results.

1 - Remove oil seals and outer race of fapered

C - Check ring gear adjusiment — backlash —

(H5.1/15)

m
4

\vw 38213

roller bearings. Take out shims S+ and "'S2™
and press outer race of tapered roller bear-
ings back into housing and cover (H 5.1/11).

2 - Place differenticl in fransmission case. The

ring gear must be on the left side.
Cavtion

- Before insialling differential, oil the bearings
with hypoid transmission oil. Bearings which
are dry or have been lubricated with other
oils will give incorrect results,

3 - Inslall cover on firansmission case. Ploce

sefting applionce YW 384/1 and 384/2 on
cover and fighlen nuis diagonally fo correct
torque.

Note

' is advisable to remove the O-rings when

carrying ouf the adjusiment.

4 - Fit clamping sleeve YW 382/3 opposite the

ring gear side without lever VW 381/4.

13-2

Adjusting ring gear — determine thickness ot shims “Sior” — tapered roller bearings prefoad
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Manual Transmission H 5 -1

5 - Turn fransmission so that the ring gear is af
the botiom. Turn the spindle of the sefting
appliance YW 384/1 carefully untii the thrusi
piece is just touching the bearing oufer race
without play. Take care that the bearing race
is not moved at this stage.

6 - Instali dial indicator with extension YW
381/13 [52 mm) in the VW 384/1 appliance
and zero indicator with 3 mm preload.

7 - Press the bearing outer race in by turning
the spindle until there is no deteclable play
in the differential bearings.

8 - Turn transmission 70°. Plaoce torque gauge
with a 10 mm socket on the cilamping sleeve
YW 382/3 and turn differential in both direc-
fions several fimes.

0
1

Tighten spindle to increase the pressure on
the bearings until the required preload (furn-
ing torque) is obtained.

Noile

Increase the torque very slowly amd check
the reading several times while doing so.
If the specified torque is exceeded, the side
cover must be removed, the bearing race
pressed back to the original position again
and the adjustment repeated.

The turning jorque shouvld be as follows:

new bearings used bearings*
30—35 cmkg 3-—-7 cmkg
(27—31 in. Ib) (3—6 in. Ib)

used more than 30 miles

10 - Take dial indicaior reading {red figures).
This figure should be noted as the dimension
for the total shim thickness “S", It can be
from 0.95—2.10 mm.

Example: "Sigtq/” = 1.65 mm.

11 - Remove cover and differential. Press bear-
ing race until fully seated ogain in right
cover.

12-Install transmission with the shim “Ss" as
deiermined {see Adjusting drive pinion —
H 5.1/14).

Adjusting ring gear — determine thickness of shims “Siorat” — tapered roller bearings preload

Types 1 and 3 from November 1972 and Type 1 / Model 181 1 3 - 3
H 11ih Supplement (USA) Printed in Germany 4.73



No. Description Special Tool Remarks

1 Universal measuring bar YW 385/1

2 Measuring plate YW 385/17

3 Setting gauge VW 385/9

4 Centering disc (2) YW 385/2

5~ Dial indicator — range G-~3.0 mm
6 Measuring pin VW 385/14

7 Dial indicator extension VW 385/15

8 Torque gauge —_

9 Socket wrench VW 293

Adjusting drive pinion / measuring turning torque Types 1 and 3 from November 1972

H 11th Supplement {USA) Printed in Germany 4.73

Type 1 / Model 181 — Tooks 14-1
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o H 5 -1 Manval Transmission '

B - Adjust drive pinion

Proceed as described when the drive pinion and
ring gear have been replaced. If the double ta-
pered roller bearing and/or the fransmission case
were replaced proceed as described in H 3.1/8.

1 - Assemble drive pinion up fo needle bear-
ing for 1st gear. Tighten round:inut to cor-
rect torque but do not lock it

2 « Place pre-ossembled drive pinion in frans-
mission case without shim 53", Tighten bear-
ing retaining nut fo correct torque.

Note

To diign the drive pinion in the housing, it
is advisable to install the gear carrier.

. -;.Meusurln.g preload [turning torque}

3 - Check double tapered roller bearing preload,
using o torque gauge, adapler VW 293
and 32 mm socket,

Caution

Before insfalling the drive pinion, lubricate
bearings with hypoid oil. If checked dry or
lubricated with any other oil, the test re-
sults will be inaccuraie.

new bearings used bearings*)

Turning 6—21 cmkg 3—7 emkg
torque (5—18in.Ib) (3—56in. Ib)

*} Used more than 30 miles

Determine dimension “e”

1 - Set the ring on the universal bar YW 385/1
fo dimension a = 70 mm.

2 - Assemble universal measuring bar as shown
and place seiting gauge VW 385/9 (Ro =
58.70 mm) on the bar and zero dial indicator
{3 mm range)} with 1 mm preload.

Nofe
Move the sliding ring back to the stop.

14-2

Adjusting drive pinlon / measuring furning torque Types 1 and 3 from November 1972
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3.

4 -

Atfach measuring plate VW 385/17 to end
of drive pinion, remove setling gauge from
universal measuring bar and place bar in
fransmission case.

Install cover and tighten nuts fo correct tor-
que.

Push the setfing ring of the second center-
ing disc outward until the bar can jusi be
turned by hand.

Turn the bar unlil the dial indicafor pin con-
tacts the measuring plate on the drive pinion
and the pointer of the dial indicator reaches
the return point.

MNote the reading for dimension “e” and
determine thickness of shims using the fol-
lowing formula:

S: nominal = e+r

For example:
e =048 mm
+r=1038mm

S: nominal = 0.86 mm

Select shim according to table:

Shim thickness Part No.
0.15 001 311 391
0.20 001 311 392
0.30 001 311 393
0.40 001 311 394
0.50 001 311 395
i - 0.60 001 311 396
Lo 0.70 001 311 397
0.80 001 311 398
0.9 001 311 399
8 - Install pinion with the measured shim and

check the measurement.

Note

It the “Ss”" shim has been selected correctly
the dial indicator reading should now

show the deviation “r"”" marked on the drive
pinion within a tolerance of + 0.04 mm.

-

.23
. 35
E5

Adjusting drive pinion / measuring turning forque Types 1 and 3 from November 1972

H 11th Supplement (USA) Printed in Cermany 4,73
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C - Adjusting backlash

1 -

Press out tapered roller bearing outer race,
Insert shims “Siget’” (example 1.65 mm) and
press outer race back in.

Install rear part of drive shaft. Place differen-
tial in housing with clamping sleeve VW
382/3 attached. Install final drive cover,
Mount dial indicafor holder VW 384/3. Tight-
en nuis diagonally to the correct torque.

Attach pinion retaining brackef YW 381/11
on the gear carrier and fighten nuts by hand.

Attach lever YW 382/4 into clamping sleeve
YW 382/3. Install dial indicator (3 mm range)
with extension YW 382/10 (6 mm} in the dial
indicator holder so that edge of the clamping
cylinder on the indicalor is Hush with edge
of holder.

Turn ring gear with crank handle YW 294
until the lever YW 382/4 is fouching the dial
indicator pin. Then lurn caretully until indi-
cator has a preload of 1.5 mm.

Do not damage the dial indicator.

Block pinion in this position with retaining
bracket VW 381/11.

Turn ring gear as far it will go and sei dial
indicator to zero. Turn ring gear in other
direction and read off backlash “Svo"”. Note
the measurement.

Loosen lock nut in ¢clamping sleeve on dif-
ferentiol and nuls of pinion retaining bracket.
Turn ring gear and take three {further read-

ings at infervals of 90°. Add the readings

together and find average.

If the readings oblained in fhis check vary
by more ithan 0.06 mm from one another,
there is something wrong with the installation
of the ring geor or with the gear set itself.
Check assembling steps and replace gear set
if necessary.

Adjusting ring gear — measvring backlosh Types 1 and 3 from November 1972

H 11th Supplement {USA) Printed in Germany 4.73

Type 1 / Model 181
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H5.1 e

Shim Shim
Backlash 7 Backlash s )
thickness thickness
Svo mean mm Svo mean mm
0.20 0.00 0.70 0.50
0.21 0.01 0.71 0.51
0.22 0.02 0.72 0.52
0.23 0.03 0.73 0.53
0.24 0.04 0.74 0.54
025 0,05 0.75 0.55
0.26 0.06 0.76 0.56
0.27 0.07 0.77 0.57
0.28 0.08 0.78 0.58
029 0.09 0.79 0.59
0.30 - 010 0.80 0.60
031 0.11 0.81 0.561
032 0.12 0.82 0.62
0.33 013 0.83 0.63
0.34 0.14 0.84 0.64
035 0.15 0.85 0,65
036 016 0.86 0.66
037 0.147 0.87 0.67
0.38 0.18 0.88 0.68
039 0.9 0.89 0.69
0.40 0.20 0.90 0.70
0.41 0.21 0,91 o7
0.42 0.22 0.92 0.72
043 0.23 0.93 0.73
0.44 024 0.94 0.74
045 0.25 0.95 0.75
046 0.26 0.96 0.76
0.47 027 0.97 0.77
0.48 028 0.98 0.78 -
0.49 0.29 099 0.79
0.50 0.30 1.00 0.80
0.51 03 1.01 0.81
0,52 0.32 1.02 0.82
0.53 0.33 1.03 0.83
0.54 0.34 1.04 0.84
055 035 1.05 0.85
0.56 0.36 1.06 0.86
0.57 037 1.07 0.87
0.58 038 1.08 0.88
059 0.39 1.09 0.89
0.60 0.40 110 0.90
0.61 0.4 1.1 091
0.62 0.42 112 0.92
043 0.43 1.13 093
0564 0.44 1.14 0.94
0.65 0.45 145 0.95
0.66 0.46 116 0.96
0.67 0.47 1.17 0.97
048 048 1.18 0.98
0.69 0.49 1.19 099
0,70 0.50 1.20 1.00

Finding “Svo mean”

Example:
1st reading = 1.10
+ 2nd reading = 1.12
+ 3rd reading = 1.13
+ 4th reading = 1.11
Total = 4.46

The maximum difference between the four read-
Ingsis1.13 — 1.10 = 0,03 mm

Svo mean = Svo total : 4
= 4.46:4

1.115

1.12

9 ~ Determine the thickness of 51 shim (ring gear
side). The thickness for S1 shim can be deter-
mined from the backlash Svo mean as
follows:

nn

&) From table

For an Svo mean figure of 1.12 the table
shows a shim “S1" thickness of 0.92 mm.

15-2
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b) By calculation

Product of "Svo mean” and correction factor “w'":
Svomean X w

— ring gear lift “h":

— h
This gives us the following simple formula:

S$1 = Svomean X w—h

In this formula:

. 51 = Thickness of shim an ring gear

side
Svo mean = Mean measured backlash with
shims on opposite side of ring

gear

w = Correction factor

h = Axial ring gear lift from no-
play mesh position fo mean
backlash paosition.

[n our example:

S1=112mm X 1 —0.20 mm
S =092mm

10 ~ Determine thickness of 52 shim (opposite ring
gear). Under “Adjusting fapered roller bear-
ings”, a value of {.65 mm was obtained for the
required total shim thickness “S"”. Sz is ob-
tained krom ihe difference between “S" and
S1 as follows:

IISII m— S1
1.65 mm —0.92 mm

S2
S:2
S2 = 0.73 mm

Hon

11 - Instal 51 shim on ring gear side and 52 on
other side, ‘

12 -install differential with clamping sleeve
VW 382/3 attached. Install cover without oil
seal but with O-ring.

13 - Check blacklash. 1t must be measured at four
points 90° apart and should be:

Svo = 0.15 10 0.25 mm

Note

The individual readings must not differ from
one another by mere than 0.05 mm.

14 - Remove sleeve VW 382/3. Press oil seal into
cover with tube VW 4150 ond assemble
transmission.

See “Removing and instolling differential”
(H5.1/11),

Correction factor

Gear set s Lift “h"
G 833/835 1 0.20
K 833 1 0.20
K 835 1.10 0.22
Shim No. Part No. Thickmess
1 113517201 A 0.15
2 113517202 A 0.20
3 113517 203 A 0.30
4 113517 204 A 0.40
5 113517205 A 0.50
6 113517 206 A 0.60
7 113517 207 A 0.70
8 113517 208 A 0.80 -
9 113517209 A 0.50
10 113517210 A 1.00
11 113517211 A 1.20

nominal shim
thickness as
found for S1 or Sz

Shim thickness Shim No.

0.26—0.32 030 3
0.33—0.37 0.35 1+2
0.38—0.42 0.40 4
0.43—0.47 0.45 143
0.48—0.52 0.50 5
0.53—0.57 0.55 1+4
0.56—0.62 0.60 6
0.63—0.67 0.65 1+5
0.66—0.72 0.70 7
0.73—0.77 075 1+6
0.78—0.82 0.80 8
0.83—0.87 0.85 147
0.88—0.92 0.50 9
0.93—0.97 0.95 1+8
0.98—1.02 1.00 10
1.03—1.07 1.05 1+9
1.08—1.12 1.10 249
1.13—1.17 115 1+10
1.18—1.22 1.20 ST
1.23—127 125 14546
1.28—1.32 1.30 3+10

The shims should be measured carefully af sever-
al points with a micrometer, Check shims for burrs
or damage.

Adjusting ring gear / defermine thickness of shims “S«™ and “S:” Types 1 and 3 from Nov. 1972

H 11th Svpplement (USA) Prinled In Germany 4.73
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Suspension [Doubie-joint axle) H 7 u 2

No.  Descripfien Special Tool Remarks
1 Tensioner US 4437
2 Tensioner YW 655 3
3 Protractor VW 261
4 Special wrench YW t79
Rem 19 and installing diogonal arm with spring piate Type 1 / Model 181 — Tools 3-1

H 11th Suppiement {USAY  Print rmany 4.73
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Suspension [Double-joini axle} H 7 .-2

Removing

1 -

Loosen sloited nuts.

Waming

Do not |oosen or tighten the slofled nuls of
the axle shaits with the vehicle on a hoist.
Loosen and tighten nuis with the vehicle
slanding on its wheels only,

Detach drive shaft at wheel end and proiect
joint with plastic cap.

Remove lower shock absorber bolf.

Remove slotted nut and pull brake drum oft,
Detach brake line and parking brake cable
from backing plate.

Note

If only the wheel bearings are to be disas-
sembled, remove the brake drum and back-
ing plaie but do not disconnect the brake
line end parking brake cable. Hang backing
plate on vehicle with a piece of wire (see
H 7.2/4).

Mark location of spring plale and diagonal
artn with a chisel (arrow).

Remove nuls and bolis holding the diagonal
arm on the spring plate.

Remove special boit affaching arm to bracket
{arrow} and take arm off.

Note

Note location of spacers. They must be put
back in the same place.

H 11th Supplement {(USA) Printad in Germany 4.73

Removing diagonal arm with spring pluley'l’ype 1/ Model 181 3- 3



oo H 7 2 Suspension [Double-joint axle)

8 - Remove bolls of cover on spring plate hub
and take cover off.

Note
The spring plate can also be removed with

the diagonal arm instailed.

¢ - Lift spring plate off lower stop with a lever.

10 - Take spring plate off and pull torsion bar out,

Note

Pieces of broken torsion bars can be pulled
out with a fube which has been opened up
af one end or by removing the opposiie
forsion bor and knocking out with a long
drift.

3 -4 Remeoving dlagonal arm with spring plate Type 1 / Model 181



Suspension [Double-joint axle} H 7 x 2

installing

Check torsion bar, rubber bushings and spring
plates for wear and damage and replace parts
if necessary.

Cavfion

o - Damaged places in the protective paint on
the bars must be louched up with paint in
order fo avoid fatigue fractures due to corro-
sion.

b - The torsion bars are prestressed in the work-
ing direction and must not be interchanged.
The left bor has an “L” on the end face and
the right bar has an “R".

1 - Grease forsion bar splines before inserling.

2 - Coat inner rubber bushing with talcum pow-
der before installing.

a - When installing the rubber bushings,
note that the marking “oben” is at the
top. Inner and outer bushings are dif-
ferent,

b - Coat bushings with falcum and not with
graphite. All rubber bushings are in-
tended to remain stationary on inner
and ouler surfaces and twist internally,
f coated with graphite powder, the
spring plate turms in the bushings and
wears them out prematurely.

3 - Instedl spring plate and outer bushing dand
adjust torsion bar. See H 7.2/3.

Caution

When a spring plate is replaced, the position
of the rear wheels must be checked on an
axle alignment stand and set correcily.

4 - Mount spring plale hub cover with iwo bolts
{arrows), using longer bolts if necessary.

installing diagonal arm with spring plate Type 1 / Model 181
H 11th Supplemant {USA) Printed in Germany 4. 73
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LT H 7- 2 Suspension [Double-Joint axle)

5.

Lift spring plaie to lower stop with tensioner
VW 655/3 and tighien the bolts in hub cover.

Caution

Use only the tensioner VYW 655/3. Place it
at the end of the spring plate. The upper
bracket must be hooked bejween the body
and supporl,

Install remaining bolts in the cover and
replace the two long bolls (if used) with the
standard bols, Tighten all bolts to correct
torque. ’

AHach diagonal arm to frame and inserf
special bolt. Do not tighfen. Nofe location of
spacers,

Aftach arm to spring plafe, Watch the align-
ment marks. Tighten the nuts end boli to
comrect torque. When adjusting the wheel
toe with vehicle slanding on iis wheels the
arm will slip to this position on its own.

Nofe

When a diagonal arm is replaced, the posi-
tion of the rear wheel of that side musi be
checked on an axle alignment stand and
rectified as required.

Lift spring plate with VW 655/3 so thal there
is an angle of 4°35’ between horizontal line
and spring plate.

Nofe

In this position tighten special bolt jo correct
torque. Then lock bolt.

3-6 Installing diagonal arm with spring plate Type 1 / Model 184



Suspension {Double-joint axle} H 7 . 2

Note

To prevent tension in the bonded rubber
bushings slightly tighten the special bolt in
this position. Tighten afterwards to final tor-
que. Lock bolt by peening the metal shoulder
on bracket {arrow). If a diagenal orm was
replaced, check the adjustment of drive shalt
and correct if necessary (See H 7.2/3).

10 - Attach backing plate and bearing cover for
rear wheel shaft fo dingonal arm and tighten
bolts o correct torque.

11 - Grease joint lightly and install shaft. Tighten
socket head screws lo correct forque. Use
new lock washers and install them with the
convex side towards the screw head.

Note
The coniact surfaces of shaft flange and

joint must be free of grease.

12 - Install broke drum, fighten slotled nut 1o
correct orque and secure with cotfer pin.
Warning

Do not lcosen or tighien the slotted nuts with
the vehicle on a hoist.

Loosen or tighten the nuts with the wheels of
the vehicle on the ground. -

13 - Bleed and adjust brakes.

installing diagonal arm with spring plate Type 1 / Model 181 3 -7
H 11th Supplement {USA) Printed in Gemany 4.73 ’



Rre H 7 ] 2 Suspension {Double-joint axle}

Adjusting

The sefting angle for the torsion bar is given in
degrees with bar free of load and in relation fo
the longitudinal vehicle axis. if the protracier
VW 261 is used (the spirit leve! works from the
horizontal), the deviation between the vehicle
longitudina! axis and true horizontal must be
found first and token into account in the selfing
angle.

The torsion bars have different numbers of splines
on the ends,

inner end 40 splines,
ovter end 44 splines,

s0 thaot turning the forsion bar inner end one
spline alters the angle 9°, and urning the spring
plate back one spline alters the angle 8° 10", This
means that the smallest possible alteration is 50°.

Note

On vehicles with high mileage, always adjust
both torsion bars because the bars tend fo settle
in use.

i - Determine deviation of vehicle axis from the

e

-

o 4 b
29° £ 3

fommrs = | DL R

2 - Place spring plate on torsion bar, position
protactor YW 261 on plate and measure
angle, Lift the plale while measuring the
angle in order to eliminate the play in the
splines.

3 - If the angle deviates more than 50", the angle
must be corrected.

4 - According o the deviation, turn torsion bar
one spline forward or back and spring plate
one spline in the opposite direction.

¥

3-8 installing diagonal arm with spring plate / adjust torsion bar Type 1 / Model 181




Suspension [Double-joini axie) H 7 Q2 :

Adjusting rear axie

The power unit consisting of the engine, trans-
mission and final drive is altached to the frame
cross tube at the front with ¢ bended rubber
mounting. At the rear it is supported by a carrier
which is bolted to the engine and secured 1o
each side of the body with rubber bushings,

The independently suspended wheels are located
by semi-irailing arms and trailing links. The frail-
ing link which is usually referred to as the spring
plate is bolted fo the wheel bearing housing and
splined on to the transverse torsion bars, The
semi-trailing arm is a fobricated sheet metal
construction (diagonal arm) which is mounied on
a bracket weided to the cross fube. This suspen-
sion arrangement is designed o give a slight
variation in camber angle which ensures optimal
road heolding under all load conditions.

Torque is fransmitted from the flanges on the
final drive to ihe wheel shafts via short drive shafts
with two constanf velocity joints per shafi. The slid-
ing travel in the constant velocity joints compen-
sates for all changes which occur in the distance
between the flanges on the final drive and those
on the wheel shafts. In order io prevent the
sliding movement from being restrictad due to
varying manufacturing folerances, the space be-
tween the wheel shaft flanges must be set cor-
rectly with the suspension at the bottom of its
movement. The engine/iransmission wunit must
also be centralized between the wheel shaft
flanges.

There are two possibilities:

Version 1: both washers (A and B) ocutside

//j‘k\\\\\)

b

L

7 N

T

Type 1/Model 181 vehicles with double-joint
axtes must be adjusted as follows.

In order to make if possible fo adjust the suspen-
sion when a diogonal arm has been replaced or
accident damage repaired, the following checks
and adjustments are provided on the rear axle:

a - The space between the wheel shaft flanges
and the centralization of the engine/trans-
mission unit is checked with suspension at

fhe bottom of movement by using a ruler..

This check also provides an direct check on
the sliding iravel of the constant velocity
joints.

b - The diagonal arm can be moved laterally by
moving two adjusting washers A and B. This
adjusts the disiance between the wheel shaft
flanges.

< - The spring plate, which is made up of iwo
plates is bolted to the diagonal arm with four
bolts. The holes in the double spring plate
are elongated so that the wheel track angle
can be adjusted by moving the diagonal arm.
As the wheel toe angle and the distance
beiween the flanges are directly dependent
on one another, the foe angle and diagonal
arm seffing must always be checked together
when adjusiing the rear axle.

d - The rear engine mountings can. also be mo-
ved sideways on the body sothatihe engine/
fransmission unit can be centralized.

Version 2: one washer (A} oulside, one inside (B)

7‘
l&k\\\\\g// /bﬁﬁ
NN
W - N
%
7N
A 8

H 11th Supplement {USA) Prinfed in Germany 4.73

Adijusting rear axle Type 1/ Model 181
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;“? £ H7. 2 Suspension [Double-joint axle}

Adjusting rear axle

Checking

Before adjusting the rear axle in the vehicle
check first dimension “a” (from center transmis-
sion case to flanges of driveshaft joinfs).

A = vehicle on a hoist {rear wheels off ground)
B = vehicle with rear wheels on ground

Check dimension with a ruler. i

‘B - Vehicle on ground, a = 4925 £ 1.5mm (19/s X %/ in)

»

3 =10 Adjusting rear axle Type 1/ Model 181



Suspension [Double-ioi-nf axle} H 7 - 2

Adjusting

When adjusting the rear axle, start with the dia-
gonal arm which is the largest amount out of line
with the transmission center.

1 -

Remove nuis holding spring plate but do
not take bolis out.

Remove fiited bolf in diagenal arm with a
17 mm sockel wrench.

Press diagonal arm to one side with a lever
until adjusting washer can be moved.

Install the fitted bolt in diagonal arm.

Install nuls in spring plate bolts and tighten
slightly.

Align vehicle properly on optical measuring
stand and set wheel loe angle on both sides
with VW 160 and VW 179. When fightening
the spring plate bolts waich the angle be-
tween arm/plate. (H 7.2/3).

Centralize the engine/iransmission assembly
by moving the engine mountings in the elon-
gated holes in the body side members.

Note

There are two adjusting washers on each
diagonal arm. It is necessory fo install ot
least one of the washers on the outside. This
means that there are only iwo alternative
adjustments for each arm:

One adjusting washer outside and one .inside.

8-

Both adjusting washers outside.

Install fitted boli, fighten and secure by
peening.

H t1th Supplement (USA) Printed in Gearmany 4.73
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Suspension [Double-joint axle} H 7 ™ 2

No Description Special Tool Remarks
1 Piate VW 402
2 Press {ool VW 409
3 Thrust tube VW 416b
4 Removing tool VW 463/3
5 Thrust tube VW 415a
6 Press tool VW 408 a
7 Thrust sleeve VW 454
8 Extractor —_ local purchase item
9 Thrus! tube VW 4
10 Pulier uUs 1078/7%
1 Press tool Vw412
12 Press toal VW 474
Disessembiing and assembling diagonal arm Type 1 / Model 181 — Tools 4.1

H 111k Jupplement (USA} Printed in Germany 4. 73
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Suspension [Double-joint axle) 7 n 2

Disassembling
1 - Clomp diagonal arm flange in the vise.
2 - Remove slotied nut and brake drum,

3 - Remove bolts holding bearing cover, fake off
cover with O.ring, oufer spacer and backing
plate.

4 - Knock shaft ouf with a soft drift or press it
out with a puller and 250 mm (10 in.) jaws.
Take inner spacer out.

5 - Pry inner oil seal out.

& - Take circlip off and knock ball bearing out
with a drift (such as VW 295),

7 - Take out spacer sleeve, inner race of roller
bearing and drive the outer race {arrow) oui
with a drift.

Pisassembling diagonal arm Type 1 / Model 181 4. 3
H 11th f spplement (USA) Printed in Germany 4. 73
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Suspension {Double-joint axie] H 7 . 2

Assembling

{1 - Check bonded rubber bushing, oil seals,
wheel shafls and spacer rings for wear and
damage or scoring. Replace damaged parts.

2 - Press one bonded rubber bushing in with
VW 402, VW 412, VW 4150 and YW 463/2.

3 . Press second bonded rubber bushing in with
VW 402, VW 412, YW 415a and VW 473.

4 - Drive ball bearing in with VW 415a or press
it in with VW 402, YW 412 and VW 415a.

Assembling diagonal arm Type 1 / Mode! 181 4 -5
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5 - Install circlip and drive oil seal in with VW
415a or press it in with YW 402, VW 412,
YW 415a and VW 441,

6 -~ Fill multi-purpose grease inio hub of dia-
gonal arm and grease ball bearing and oil
seal lip. Drive shaft in or press it in lightly
against bearing inner race with VW 402,
VW 412 and VW 463/2,

7 - Install spacer sleeve. Grease oufer race of
roller bearing and drive it in with VW 415a.

8 - Drive in rear wheel shaft with rubber hammer.

2 - Press bearing inner race in with ouler spacer
and VW 454 by tightening sloited nut,

10 - Press il seal into bearing coverwith YW 402,
YW 408a and VW 474. Fill double lip of seal
with grease.

11 - Install backing plale and bearing cover,
spacer and new O-ring. Tighten bolls to cor-
rect torque.

12 - install brake drum and slofted nut.

4-6 Assembling diagonal arm Type 1 / Model 181



Manual Transmission H 8.1
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Removing and installing shitf linkage Type 1 1 -1
H t2th Supplement (USA) - Printed in Germany 7.73



2 X

No. Description Cly. removing Note when installing fr:;e?rcn::llions
1 Knob 1 M7 x1 thread
1la  Knob 1 M 12 x 1.5 thread from
15 00 001
2 Gearshift lever 1 with pin in ball
2a  Gearshift lever 1 straight
'Crﬁrunss. No.
118 000 001
3 Bellows 1
4 BoliMBx20 2 2 mkg (14 1b )
5 Spring washer 8.1 x 22 2
6 Bracket 1 adjust
6o Bracket ! adjust f(r:':!-,lrc:'ss. No.
112 2 000 001
7 Spring 1
8 Stop plate 1 7 adjust
8a Stop plate 1 adjust 'Cr:g.ss. No.
1122000 001
9 Gearshift rod 1 with slot in balf socket
9a Gearshift rod 1 without slot in ball socket f(r.‘l?t:ss. No.
118 000 001
10 Sleeve 1 coat with Molykole
11 Ring 1
12 Hex. head sheel meial screw 1
13 Locking cap 1
14 Insert 2
15 Housing 1
16 Square head screw 1
17 Washer 1
18 Spring pin 1 coat with multi-purpose

grease

1-2 llemiwlng and installing shiff linkage Type 1



Manual Transmission 8 [ ] 1

Removing

1 - Remove bolts holding gearshiff  lever
bracket and taoke out lever, bracket, spring
and stop plate.

2 - Remove plale over access hole in frame
fork, remove securing wire (arrow) and take
out square headed screw with wrench
VW 114,

3 - Remove sheet melal screw from spring pin
in shift rod coupling and fake coupling off.

4 - Remove plate in front apron. Loosen bolts
(arrows) and iake cover plate and gasket oif
frame head.

Sedan 111

Sedan 113

5 - Slide shift rod forward with a pair of pliers.
Pull it out through opening in frame head.

Note

On vehicles with the deformation element
in front of the frame head first remove all
bolts (arrows) in order lo remove the element
and then the cover plate.

Removing shift linkage — Type 1 8.1 1-3
H 8th supplement {USA) Printed in Germony 7.72



H 8 R 1 M;nual Transmission

installing

1 -

2 -
Y : A 3.

1 2 3

1 - Frame tunnel

2 - Reinforcement bracket

3 - Slaeve
4 -
5.
6 -
7 -
8-

Check shift rod, coupling, gearshift lever,
spring, bracket and guide sleeve for wear
and replace parts as necessary.

Note

If the gearshift lever is angled, a shift rod
with @ slot in the ball socket must be used.
Be sure that the correct lever and rod are
installed.

Grease enfire length of shift rod and siide
it into frame tunnel.

Slide guide sleeve info the front guide
bracket and instali refaihing ring. Grease
sleeve.

Note

The sleeve is correctly installed when the.
slot is at the side.

Push the shift rod through the front guide to
the rear until the ball sodket is in the center
of the hole in the frame tunnel. Install frame
head plate and gasket ond front apron
plate.

Install shifi rod coupling, insert the spring
pin and tighten sheel metfal screw.

Install coupling on inner shift lever, tighten
square headed screw with VW 114 and
secure it with wire. Install cover piate on
frame fork.

Assemble gearshift lever. Install brocket,
push bellows on and screw knob on.

Note
Coat bracket, ball and sockef in shift rod
with multi-purpose grease.

Install spring and siop plate. The longer
raised edge must be on the right. Install

"gearshift lever and fighten bolts or bracket.

MNote

I the shiit rod or gearshift lever rattles, check
the guide sleeve and the refaining ring. i
the gearshift lever ratiles in the ball socket
of the shift rod, it can be remedied by filling
ihe ball socket of the rod with thick grease
or by installing a gearshift lever with a ball
which is at the upper tolerance.

8.1 1.4 nstalling shift inkage — Type 1



Manuval Transmission H 8-1

Adjusting shift linkage

1 -

Shift info second gear and ioosen bolls in
bracket.

Note

During the following operafion the clutch
pedoal should be depressed.

Align gearshift lever carefully in the second
gear position. It must be exactly vertical in
the transverse direcfion and inclined to the
rear about 11° in the longitudinal direction.

With a screwdriver, push the stop plate
under the brackef to the left until it touches
the shoulder on the lever {(arrow). The gear
lever must be moved by the piate.

Tighten the bolis holding the bracket in this
position. It should now be possible fo move
the lever sideways about 15 to 20 mm (5/s

to 34in) — measured af knob — with.

second gear engaged.

Shift into all gears a few times, moving
gearshift lever carefully in the H pattern. Do
not fry to move lever diagonally. The gears
should engage easily and without jamming,
Check that the reverse gear safety caich is
effeciive.

Modification
From Chassis No. 112 2 000 001 / August 1974

The shift lever bracket ond the stop plate were
modified.

When instailing the new parts, moke sure that
the slotted hole with fhe pointed end, is pointing
fo the front (arrow). ’

Otherwise shifting difficulties will occur when
shifting in reverse.

1 - Bracket
2 - Stop plate
3 - Gearshift lever

H 12th Supplement (USA) Printed in Germony 7.73
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