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Specifications

Model designation, manual
transmission

The model designation isstamped beside the gearbox
number and designates the following:

M 3 s 1 0
GM = Manual transmission | |

GA = Automatic transmission
Transmission version

Number of
forward gears

Primary gear ratio (see table)
Variant

Gear ratio code.

Primary gear Manual

4 s 3 7
Nomber of tecth,

inputoutput gear a0 | 3027 3126 205

Gear ratio 057 090 08¢ 078
Clutch
Make speed: Bog & Becky

Sspeed: Fichtel &
Type Single iy plate with springloaded hub
(5-speed transmission includes predamper)
Operation Hydraulically operated
Diameter 8in (204 mm)
Manual transmission
Ol capacty: dpeed appron. 231
Sspeed  approx.
Ol specification Engine oil SAE 10 W 30 o SAE 10 W 40, or
SAE EP 75 API GL 4 or API GL S

Weights, including oil
aspeed approx. 55 ke

Sspeed approx. 60 ke
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Drain plugs, 4-speed and 5-speed
transmissions
Transmission ol drsi plug:
Paral MI8 x 15 thead on asquare 10 mm socket-
d plog
e o
peick will b between the

o
‘When filling an empty 4-speed transmission (ouelh«u—
led transmission), note that the level will drop when

ince the primary gear case ke
spprovimatel 3 d o o Nte tat unde correspon-
ding conditions, a S-speed transmission w

031 for the primary gear and 2.7 1 for the gearbor
T h oil when the level has dropped to the
‘minimum mark or below. Overfiling of the transmis-
sion will resultin stiff gear-changing when the gearbox

Bearmg preload
arings:
Now: ety i g
Bearings hving ron
han 1300 miles (G000 km)
Fiion bearing:
Vicasred uing spring
b e
nd bearing housin:
Uy oled bearings
Bearings having run more than
1200 miles (2000 km)

Tightening torques

m bolts
Transmission drain plugs

ngine
Stave cylinder retaining bolts
Pinion shaft nut closest o needle
bearing (4-speed)
M 10 x 1.25 crown wheel bolts
Pinion shaft nut i clutc
hub (S-speed)
Nut on input shaft (5-speed)
Pinion bearing housing

18-2.8 Nim (18-28 kgt om)

0.8-1.3 Nm (8-13 kgf em)

48-TUN (4.7-7.0 kgf) (25 £ kg cm)

1943 N (1.9-4.3 kg) (13 £ 5 kgf cm)

20-25 Nm (2-2.5 kgt m)
30-59 Nm (4-6 ke m)
29-39 Nm (3-4 ket m)
6-14 Nim (0.6-1.4 kef m)

40-60 Nim (4-6 ket
9010 Nm (9.0 1 kgt m)

50+ 10Nm (5 + 1 kef m)
100 £ 10 Nm (10 £ 1 kgf m)
20-25 Nm (2-2.5 kgf m)
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Gearbox, summery

Wheels [Dya] prim .| Final Overall gear rato Rosd specd, kb, per 1000 |
ol |y || dive

tig | gear | s

& sear

55 |
lom sssosfues smas | 32 3027|7233 72¢( 436 | 330 1| 92 | 162 22| 386 | -

s
ot aseas| 17570 15 | 305 | 31.26 1534 933 | 1398 7.8 | 524 | 380
67

Lubricants
Lubrcants sso Nebula EP 2o Saab Specal Chasi
grease should be applicd to the following poins

1 ot e ot
e h el w
2 Asmallamountof brcant shode ppid 1o
e lines e ot e
in o .
Lot 10(65/302046 scling ompound shouve
ol o e o et e prmary s ous
T e e hoing
Tocing e o, (492009080 100
vl e lwin poin
1 Onthe 12 b hldin he ot g

2. On the drain plug.

3. On the chain tensioner bolts

4. On the two upper countersunk bearing retainer
bolts.

5. On the slave cylinder bolts.

6. On the three cover retaining bols.

Note: The sealing compound should only be applied to
dry surfaces. The locking fluid (Loctite 242 (45) 30 07
200) s to be applied to the following points:

1. Reverse gear spindle stop bolt.

2. The reverse gear selector setscrew.

3. Allen screw, reverse gear and counter-shaft lock-
ing plate.
4. The four bolts in the pinion bearing housing.

10

T



NN

b Specifications 0245

Locking fluid (Loctite 242 part No. (45) 3007200 isto
be applied to the following points:
= 1. 12 hexagonal screws, crown wheel.
Locking fluid (Loctite 270 part No. (45) 30 07
218) i to be applied to the thread pinion shaft
nut

‘The following slave cylinder components should be
lightly oiled with Castrol UBCF 11
5 Stave cylinder, inner and outer diameter, cylinder
housing, lip seal and inner diameter of piston plus end
surface against lip seal.

Lubricants general

—
Manual transmission Engine ol SAE 10 W 30 or SAE 10 W 40
or P75 AP GL 4 or API GL 5 |

P — Permanaty bt ey, s 51
ER—— A —
e
S

Gear lever housing Soft EPI grease
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Special tools

Certin tools are used in other groups in the Manual.

7860794 (A1) Floor stand (permanent mouniing) 7860802 (42) Oil pan

8390460 (42)  Holder, gearbox

7861479 (A2) Stand
8390478 (A2)  Spindle for stand

8392409 (A1) Lifiing yoke
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859

$790197 (42) Hook wrench, intermediate shaft

8393175 (A1) Lever for removal of clutch shaft
(also suitable for ftting of spacer
ring)
i . 5790

8590009 (42) Pl for ftingand ol of
erse gear shaft and intermediate

ot 'Y

859
8390023 (A1) Spacer ring, clutch

(")) ] 5790503 (42) Catch,reverse wieel

8750370 (A1) Koy special s, ger lewr housing
Alio automatic transmission

8790511 Puller, pinion shaft
7840583 (A2) Screw (for puller, pinion shaft)

5790778 (4l) Puler er drive shaft oint with
cap. Also used in automatic




il tools Special tools

.

8390262 (42) Guide pin, fiting of intermediate
shaft

shaft
8790552 (A2)
S 4653
8790438 (42)  Guide pin pnion beaing hosing
are needed. Also in automatic
o transmission
nediate

—9

8390148 (A2)

8790636 (A2)
il of i shat

Stev
wni oller bed

housing outer rings;
Shaft mer rig and clteh shaft sat

8790925 (A2)

4 (.0

> @
8590114 (42

Sleeve for fiting of 41h gear, bearing
housing outer rings, intermediate
Shaft inner ring and clutch shaft
Seal. Also used in group |

0
i 8791097

Measuring device for pinion shaft
housing position

Fixture for removal and fiting of
bearing from pinion. Also for use
on automaic transmittons

s 7452

Fittng ring (10 be used with tool 87
636, For pinionshft bearing
fiting (5-spee

saors

Holder ring for pinion shaft with
3,

differential gear ratio 9
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L2
Ty

S7as3

750333 (42). Pl sing fed with 00187 00
Input shaft bearing removal
s

8790453 (A2)  Spanner for pinion shaft nut

8390122 (A2)  Drift for fiting of bearing housing
ouer ing pinion)and bl bearing

n 4th gear, and removal of primary
gear wih bearing from bearing
housing

8390098 (A2) Dolly for fitting and removal of
caring housing outer roller bearing
rings and pinion shaft

Driforremova of pnion ol
bearing outer ring. -

Drift for fitting of needle bearings in 8
free wheel shaft and removal of free .
wheel shaft, free wheel shaft seal,

free whel shaft roller bearing input

‘gear with ball bearing, outer bearing

rings from bearing seats and steering.

knuckle housing outer ring and seal

s 4663 .
Steve, bearin i, pnin baring

@ .

Ui

680

8390064 Holder for pinion shaft
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s 368

5790467 (42) Sleve bearing ifferenil housing

o used in automatic

K3 CG———=>

s in . 8390130 (42)  Spring balance. Also in group 2

w

790677 (42)  Puller for sealing ring gear shaft

) N

@ i) st . s
shift sh

8590155 (A2) Measuring tool cpl. pinion

8590288 (42) Dl ndictor eining oo,
Klash, differential

899034 (A1) Puler fo remonl o font an rear
htbs, gearbox differe
hou.rmg bearing rin, and ngine
chain sprocket, Alsa in group 5 and
7

8790768 (42)  Puller for removal of bearing ring,
differential housing, gearbox, chain
wheel, engine

8995177 (42) Dolly for removal of bearing ring,
differential housing.




Special tools

8790800 (A2)

D for presing n el g
differential bearing ca

3391997 (42) Drfforcuch sha el

851
nsmissions with ch
i

ain-driv
e, e bearing
primary gear housing

7841 141 (A2)

Sleeve for pressing in ball bearing,
differential bear

ing cap. Also used
in automaiic transmission and Saab
Vi

8790867 (42)

Ring for ftting of rollr bearing on
i shaft to transmission (5-speed

ransmission,

7541067 (42) Steeefor remonl of bl bearing,

differer

earing cp Fiing of
eanng cap vihball e

er driver e n udomaic
o it S v+

8390270 (42)

Tupping-ou hammer Ao i grop
5 and automaric transmission

 O%iEy
s 7451 ¢
8790909 (42) 4 spacing bolis (for tool
8750818 (42) Driver for measuing differental
8 torque. Also used in
-

1),
tion of pinion shat (5-speed)

Sp



tools Special tools i

S a5

8390312 (A2)  Driftfor fting of bearing races,
input shaft

ng on
speed

8750891 (42)  Pullerfor sprockel,primary drive

together with tapping out
o

sroup .

. 57457
8790917 (A2)  Adaptor (for hammer) Removall
iting of input shat (5-speed)
511,
ipeed)

8790859 Sleeve for fiting of bearing, upper
sprocker
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Clutch

General
The ca i fitd with sl dy pte chch of
diaphragm spring type. The principal clutch c
nearehedisc, presre plt asembly andrlcase
ich disc consists of a resilient steel
it aiache 0.2 hub whichsides on spines on the
clutch shaft. The clutch linings are riveted o bothsides
ofthe g, sapeedcars corporte b saipped
with a pre-damy
The pressure pluxe bl consis of the presure
plte, pressure spring (diaphragm spring) and
ing. The spring acts as a lever and as pressure. Wms
‘The pressure plate assembly is an integral uni
should therefore not be dismantled.

The eeas bearing consstsof u bl beaing with o
specally dcslgr\cd elongated outer ring which pr
instthe diaphragm spnngwhenlhe dutch
= opeu!:d “Gperation ofthe cutch s hydraulc. The
eh podsl acs on & maste cyinder which s con
nected by @ hose to a slave cylinder mounted on the
ransmissoncse The slaveclinder s anulr, nd s
‘mounted inside the clutch cover round the clutch
hft, The save ylinder acs divectly on e
bearing and adjustment of the clutch is autgmatic

Clutch operation

1
2
3
s
5. Rel
s
7
s
b

Pressure plate

Pressure plate
Housin

Disphragn spring
Pressure bearing rings

Cluteh luid reservoir
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Clutch

Removal

Drain off the coolant through the radiator drain

2. Remove the engine hood (see Group 2).

3. Disconnect the battery earth cable.

4. Disconnect the cable harness from the fan hous-
ing and the cables to the ignition coil, headlamp
wiper motor and the fan thermal switch on the
radiator.

5. Disconnect the hoses from the radiator.

6. Remove the grille.

7. Remove the front panel and radiator.

s

Remove the elutch cover bolts and remove the

9. Mount spacer 8390 023 between the clutch cover

and the diaphragm spring. On fittng the spacer,
save an assistant depress the clutch pedal

Ifit i not possible to activate the slave cylinder in the

normal manner, the clutch can be compressed using

lever 8393 1

10, Remove the retaining clip and scal cap.

11, Remove the plastic propeller

12, Withdraw the clutch shaff by means of 10018390
270 and joint 83 90 015.
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Clutch
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. Remove the three bolis by which the slave cylin-
der (guide sleeve) i secured to the primary gear
casing.

. Remove the clutch retaining bolts and remove
tothr thecltch,chtch die s e clncer
and release bearing. It i not necessary to discon
hec the hydraulic ose on th sise avnder

Caution
Take care that the diaphragm spring does not damage
the slave cylinder sleeve when the clutch i withdrawn.

Assembly

Before instaling the clutch, check the clutch shaftseal

and flywheel bearing:

© The seal i located inside the slave cylinder in the
primary gear casing and forms adirectseal with the
sealng surface of the clutch shaft

Refer to section 471 for changing of the clutch shaft

1. Install together the clutch, clutch disc and slave
cylinder (with release bearing) in the clutch cover
and loosely fit two of the clutch bo'ts

Caution

Take care that the diaphragm spring does not damage

heslave cyindersece during nsalaton. Damage
in the piston seizing. Ensure

B e mericom sdo ot e b o

towards the diaphragm spring.

Bolt the slave eylinder to the primary gear casing.
Apply sealing compound t0 the bolts.

Grease the splines for the primary gear lightly
with "Molycote G paste” and install the clutch
shaft.
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4114 Clutch Clutch
4. Fitth plastic proplle tothe cutch shat B ¢
5. Fitthe sealing cap and O-ringat th clutch st and the
6. Bolt the clutch assembly to the flywhecl. o
7.

Have an sisant depres the clutchpedal while
you remove spacer §3 90

Do not depress the pedal further than is necessary to
release the tool. There is othervise a danger of the ip
seal being pressed out too far, with the result that
hydraulic fluid will escape and the seal will be

St the dut el ad ok g uly home (]
against the relase be

. Fit the clutch cover.

rp——

. P il ’
o

e v S o o

-

. Fit the engine hood and connect the batery.
. Check the headiight alignment.

Checking the clutch wear

Wear on the clutch disc can be checked through an
inspection hole in the clutch cover. The inspection
hole is equipped with a rectangular cover platc.




lutch Clutch 41155

Bt distancs betvecn the pastc e fron dgc
and the fi
B o rplases

Worn disc
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Clutch

Linings
Inspection of dismantled clutch and

1. Inspect the surface of the flywheel where the
cluich disc makes contact. Blucing or small
cracks on the surface are of no particular impor-
tance, but f there is any deep scoring, the flyw-
heel should be machined down o repaced.

2. Check the pressure plate in the pressure plate
assembly for scratches and distortion and also for
wear to the contact surface between the dia-
phragm spring and the release bearing. If there
are any irregularities, cracks or excessive wear
the plate should be exchanged.

3. Check the release bearing for noise, w

. et

Check the disc for wear and fit new linings if

necessary.

Check values for clutch disc:

# Undsr s compresiv force of 4ZION, 94 1 (50
kg) applied between two parallel surfaces, the
thickness of the clutch disc should be 0.28-0.30 in

The cluich disc should be com-

pletely free after the surfaces have been withdrawn

005 in (1.27 mm) from the loaded position.

11

In cars with clutches of Fichtel und Sachs make
(S speedcas)the el etining ol have fater
heads 0 accommodat the ltch pre-damper,

When fmng new bolts, make sure that they are of the
cor

Clutc

»
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Clutch control

Removing and fitting the clutch
pedal

Remore th spit pinandvasher and pul ot the
clevis pin in the master cylinder push-roc

Unhook the clutch pedal return spring.

Remove the pivot bolt and the pedal.

Remove the spring if necessary.

Lubricate the pedal bearing with chassis grease
before reassembling

Master cylinder, R.H.D. cars
General )

The master cylinder consists of a cast housing sur-
sounded by a sheet metal luid container. The operat-
ing elements consist of a push rod. piston, piston seal
i retun spring (e llsiraion). The nd o he
push rod i saled by a rubber bellows

Removing
Disconneet the hose rom the slve cylinder and
pump out the fuid into a clean container.

Disconnect the push rod from the clutch pedal by
removing the split pin and shaft bolt.

Undo the retaining screws and remove the master
eylinder.

Installing

1. Mount the master cylinder.

2. Comnect the push rod to the clutch pedai by
inserting the shaft bolt through the holes in the
fork of the push rod and the hol in the clutch
pedal. Locate the push 1od and secure with the
splitpin

. Connect the hose.

Bleed the system.

77
g
g

r({f‘

10!
11, Clevis pin
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Clutch control

Master cylinder L.H.D cars

General
The master eylinder s placed under the servo unit and
s actuated by a push rod from the clutch pedal. Inthe
eylinder is besides the push rod, piston, piston seals
‘and return spring. The clutch fluid container is incor-
porated in the brake fluid container completely sepa-
rated from the brake fluid. From the container a hose.
Ieads to the clutch cylinder.

Removal
1. Detach the clamp holding the pipe from the
clutch cylinder at the body and remove the pipe at

the cylinder.

2. Remove the left hand screen under the instru-
ment panel.

3. Remove the pin holding the push rod o the
clutch pedal

4. Remove the nuts inside the dash panel and re-

move the clutch cylinder from the engine com-
partment. Pull o ose from the fluid con-
tainer and hang it up so that the fluid is not
coming out.

Dismantling (R.H.D. and L.H.D.
versions)

Pull back the sealing bellows and remove the lock ring
with a pair of pliers. Take out the push rod with the
washer. The piston and s seal s now visible. Remote:
the piston, wahser, piston seal and spring. Take the
sl carefully off the piston. Examine the cylinder

they are probably contaminated with mineral oi; this
i the most common cause of cylinder malfunction.
Seals made of natural rubber are very sensitive to
‘meneral oil, and even small quantities of oil can cause
them to swell with time. If this s suspected, change all
the seals and flush the system with clean hydralulic
brake fluid.

-

WHwe a—-‘%
- 34 5 6

Clutch master cylinder (L.H.D. cars)
Housing
Spring with seat

ling

Fon and st sl

1
2
3
3 Washer
5
6. Push rod with stop wahsers, lock ring and bellows

Clu
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Assembling (R.H.D. and L.H.D.
versions)

Fit the return spring with its retainer, Lubricate the
piston and scals_thoroughly with Girling Rubber
Grease 3 and fit the packing, washer and piston with
seas.

Note
The washer must b fited i he convexsid fing
the piston (see illustration).

Fit the push rod into the cylinder, followed by the
vasherandock g, whichaelocsednthecynder
Bousinggrove. Replsce he seling bellowsor it 3
new bellows if the old one is damaget

Fitting

Connect the hose from the reservoir to the
cylinder.

2. Position the cylinder in place and it the nuts from
inside the car.
3. Connect the push rod o the pedal
4. Refit the safety padding under the instrument
panel
5. Connect the clutch pipe, top up with fluid and
bleed the system.
Slave cylinder

The slave cylinder is an annular hydraulic cylinder
mounted inside the clutch cover and enclosing the
clutch shaft. The slave cylinder consists of an outer
cylinder housing and an internal sleeve, between
which there s an annular piston and a lip seal. The
release bearing is locked (o the piston by means of an
O-ring and a circlip. When the clutch pedal is de-
sl the save clinderpiston and relese bearing
ct diecty on th diaphragm spring o th clh
When the pedal s released th relese bearng and
e mmrncd m the dlnymmgm Sring. Forher
return of the ted by the frition of the
T seal i he hve cylnder ad b th ficion b
Jien the dust e and the pison and slave ylinder
using Thismeans that “when the cluich pecal s In
o cnionstoe ingisin contact with
the disphragmspring. Adpusimentof the ctch s thus
automatic, with the dust seal advancing along the
housing in pace with the wear (o the clutch lining.

Stwve cylinder 4 8
L Stave cylinder housing 6. Release bearing

2. Steeve 7. Ouing

3. Piston 5. Circlp

& Lip seal 5. Dustseal with lock ring
5. Ouing 10. Bl nipple
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Clutch control

Dismantling the slave cylinder
1. Remove the release bearing from the slave
cylinder.

Remove the dust seal.

. Press out the slave cylinder leeve and remove the
O-ring from the flange of the sleeve.

Remove the piston and lip seal.

Assembly
“Thoroughly ciean the slave cylinder. Wash the parts
brake fluid or  special cleaning fluid for hydraulc
brake components, ..  mixwre of cleaning spiri
and acetone.
“The lip seal sould never be alloved to come g
contact with mirneraloi. Apply a thin coating of Cas
{rol Rubber Grease 1 the lip seal (no n the groove)
and 1o the piston (but not the O-ring).
1. Fita new O-ring o the flange of the sleeve.
2. Siide the lp seal onto the slecve. Dip the flange
of the slecve in brake flid and inser the sleeve
into the lave cylinder housing, making sure it i
e right way round (see illustraton). Insrt the
Tip seal part ofthe way into the housing.

Guide the sleeve into the housing by pushing in
the piston. The lock ring and O-ring should be
fitted to the piston.

4. Press the sleeve into the housing (sce illustra-
tion), ideally by means of a spare slave cylinder
piston.

5. Fit the dust seal and the release bearing.
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Bleeding the master and slave
cylinders

1. Connect a hose (about 14" or 6 mf ID) to the

save cylinder bleed nipple, and place the free

end in a container part-filled with hydraulic

brake fluid

2. Top up the master cylinder reservoir with brake
fuid as neccessary.
3. Openthe bleed nipple on the slave cylinder a half

- -

Master cylinder, clutch

“A” Master cylinder, cluich
'B” Clutch fluid reservoir (incorporated in the brake
uid réservoir)

4. Place the coolant system tester over the filler
opening of the master cylinder.

Pump once or twice untilal air has been expelled
from the system

Close the slave cylinder biced nipple.

Check thatall air has been expelled by depressing

. the clutch pedal




General 4-speed and S-speed transmissions

General 4-speed and 5-speed transmissions
Manual 4-speed transmission

The transmission is designed for front-wheel drive
sach a way that all shafts and gears, the differential
‘2nd inner universal joints form an integral unit

i i onctvonization o al orvard gears wiie
severse is engaged by a sliding gear. The shafts are
B e trasmision cae in bl and taper
oller bearings. The pinion shaft gearwheels are jour-
‘malled on bushes. Al gearwheels except reverse are in
constant mesh and have spiral-cut teeth
The front of the transmission assembly consists of a
primary drive which transmits the engine power via
B o e gewbor et The ater s ocated
underneath the engine, and part of the transmission
o - sump,
The operation of the transmission is illustrated in the
agram,. Shaft poweris transmitted through the clutch
e primary gar 0 the input gar in x)\e 5enrbﬂx
When the car is
B e i eniat ot i s
the No. 1 gear, which is journalled on the pinion shaft
ket 10 by a shin mut.
15 20d or 3rd gear, power is transmitted 10 the pinion
2 the same way but with No. 2 or No. 3 locked to the
pinion shaft by a coupling muff. For driving in top
Sear, the input shaft in the gearbox is locked to the
pinion shaft direct by a coupling muf .. inthis case,
poweris not transmitted through the layshaft.

4speed transmission, exploded view




General 4-speed and 5-speed transmissions

s driv is provided by an extry revere geat
shaft. A gear journalled on this shaft

e it soa e ayhatt. The garinion =
be engaged with a gearwheel on the pinion shft. This
ca s ocated behind the 15t geatonthe inion shaft
‘Thus when the car is being driven in reverse, power is
et o he Lyaha t the everss gear, and
thence to the pinion shaft. This arrangement reverses
the direction of rotation of the pinion shait.

The geasbos s it vith  braking dovie i
provides smoother selecting of reverse. The device
Cofmpns:) spring mouted on g i Bl
When reverse gear is sclected, the spring applies a
Hght pressre t the gear shift fork for 15t nd 2nd

n the 1st gear synchronization, ap-
plies a braking effect on the gear:

speed transmission, schematic diagram

1. Clutch shaft Reverse gear shaft
2. Primary drive 6. Pinion shaft
Differential housing.

3. Layshaft
3 Reverse gear (iler gear)

“Braking devie for reverse gear
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v hatt
;
housing.

General 4-speed and 5-speed transmissions

430-3

Manual 5-speed transmission

The transmission is designed for front-wheel drive in
such a way that al shafts and gears, the dierenial
and inner universal joints form an integral us

There is synchronization on al forward gears, while
reverc s cngaged by a sliding gear The shafs ae
journalled in the transmission housing in ball and
tape lles bearings, The o shat s

layshaft gears are mounted on needle bearings and the
constant mesh gear is run on individual balls,

‘The front of the transmission assembly consists of a
primary drive which transmits the engine power via

ndemeath the engn, nd pux o the mamiion
case serves as an engine oi
‘The operation of the transmission i illustrated in the
dagram, Shat pover s ransmited through the i
and primary gea (0 he input shat in  the gearbon
en the car is being driven in Ist ge s
b oy the layshaft o the inion shaft through
the No. 1 gear, which is journalled on the pinion shaft
‘and locked 10 it by a sliding muff,
In . Srdor 40 g, pover i ansmived  he
pinion in the same way but with No. 2, No.4
locked t0 the pinion shaft by a sleeve, Fob dving n
top gear, the input shaftin me gearbox s locked to
Piionshftdirect by sleeve, . n this o power .
S0t transmitied through te ayshart

Manual transmission, 5-speed




General 4-speed and 5-speed transmissions
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General 4-speed and S-speed transmissions
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9 3

erse drive is provided by an dler shalt for reverse.

gear journalled on thisshaftis in constant mesh with
15t gear on the layshaft. The gear pinion can be en
gaged with a gearwheel on the pinion shaft. This gear
is located behind the Ist gear on the pinfon shaft,
“Thus, when the car is being driven in reverse, power is
transmitted from the layshaft ta the reverse gear, and
thence to the pinion shaft. This arrangemen reverses
the direction of rotation of the pinion shaft.

sao77
S-speed transmission, schematic diagram

Clutch shait
Primary drive

Layshaft gear cluster
Reverser gear (ider gear)
Reverse gear idle shaft
Pinion shaft

Differential housing
nput shaft

Constant mesh gear

B = Reverse
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General 4-speed and S-speed transmissions

S-speed transmission, lubricating
system
General

"The gearbox components are lubricated by the ol in
through disti

final drive unit will be properly lubricated.

Lubrication

crown wheland the Iyt gears ar partally

submerged in oil. When the transmissio

e ot 5 delvered o the primary gar ehai hows

viaa il icher. The of collectedhere forms asomp

hichubriaes he kets and input shalt
s ol i etuimed 10 th

through il chamnelin the oput
cting pipes to 4 lubrication points on the
Pnion shaf or th gear bearing.

Ventilation
A vent in the panel on the chain housing cover com-
pensates the pressure changes in the gearbox.

Replenishing the transmission oil after
air or reconditioning of the
transmission
Add half a pint (0.31) of oil though the panel i the.
ehain housing cover and the emaining 2.7 ltrs of ol
. 26litresof
o e the il will low through the aper-
{ure ito the primary gear housing. The lower periph-
ery of the aperture is on the same level as the max-
imum mark on the dipstick

Ol

Enginc ol ed frbricaion o the e i

Ae b i aced anly 5o
ot ey Ir.lnum\smn s been repated or

econiionsd, The o level Shoud be foppsdp

\aingthe o recommended i th specict

il vl shoud be checked uing the dipsick on the
inght-hand side of the gearbox.
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General 4-speed and S-speed transmissions

consists of a chain transmission

ree simple chains. mex between the
chais s 3 chain tesoner compriing two srne
ith bydcolic damping. Of

ol trap of the chain tensioner hou

jalvs providing an hydraulc g faction e
Tocated in the passages between the ol trap and the
et vt cyinde

Synchronization

Synchronization works as follows (see illustration).
‘When the synchromesh sleeve is about 10 cngage with
the coupling teeth of e.g. second gear, the internal
tapering of the sleeve first makes contact with the
spring-loaded synchromesh ring which is engaged with
the gearwheel. In its outermost position, the syn-
hromesh ring can rotate approximately half the pitch

feentspeed toth pinonhatathe e i aboutto
be engaged, and the sleeve s starting to move towards
second gear posion,tne sleevewill be vkl B

4. 1t will now be possible for the teeth on
the synchromesh ring and the synchromesh slceve t
slide into engagement with the teeth on the pinion,

/o

Synchromesh unit sases

Synchromesh sleeve:
Synchromesh ring
Spring

15 specd gearwheel
2nd specd gearwheel
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The gesrbox f fited with o brsking & ich
provides smoother selecting of revene. The e
Soaprises  sping movntei on the geae seector 102
When reverse gear is selected, the spring applies
Yt presre o the gear it ok o 1t 20 20d
ereupan the 1st gea synchronizstion, ap-
ovmebioren by d o

Differential assembly

The difernia sembly consss o to difeental

sears and two front axle gears,one for e

i en et v o b e T e s

s lined o the ends of he s drivers T rown
ccl, which is driven from the transmission by the

o st s cewed o h e o

The speedometer drive gear i sccured to the differen-

tialcase by a lock ring. Iisrotation i transmitted by a

worm gear {0 the specdometer cable attachment.
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Removal and installation
Removal

s work on the engineand ranmision,the 9. Disconnect the clutch hose from the slave cylin-
< Should e lied ut. Removal o he der. Plug the hose and the hole in the slave
B i o recommeniea e

1. Remove the hood as follow: 10. Disconnect the exhaust pipe from the exhaust
e k e postion of the hood relaive 10 the manifold.

- e ALY 1. Disconnect the ground cabl. from the rans

oo Forthicyouneed aheiper taboidone

side of the hood to help lft it cle

Dtz lhe battery cables. Unclamp and lit out

12. Jack up the lmm of the car and place blocks
under the bod

»

the batt 3. a mmgemmnn reverse.
3. Drain me Coolant through the rcistor and n- b, Undo the clamp between the gear selector
gine block drain coc rod joint and the rod.
(
drain plug). selector rod.
4. Detach the vacuum hose of the servo cylinder 14 Detrch the spebiodscter-cabie HonATre
from the et manifold and e et os romthe i T TSRS el

Suction side of the fuel pump and, as from 1981
B e mecebtion hos: 15. Undo the engine brackets.
16, Undo thelarg cipsroundth rubberbellows on

QR bl connssions o e inicon o,
the inner universal jo

temperature transmitter, oilpressure transmitir,
ainon an, theross, Headights and head. . A“,ﬂ, .,f.,,,g yoke 83 92 177 to the two engine
I Titing

- 18, umme lower end piece from the control
P ontheright hand side and urn the stcering wheel

ot detach the 90'\"““0"S by pulling the cables. to the Am Ram xhe engme alittle and withdraw
rmp the connecting pic the left u
b 19. Lift the engine t0  convenient height for access.
s, Remove the airceaner, he net bose and to the cable connections on the starter. Discon-
the preheater complete with hose. nect the cables.
b, Detach the throttle cable from the driver 20, Lift out the engine and transmission. Fit protec-
and bracket. tive caps over the inner drivers and rubber

bellow

Detach the choke cable and sheath from the
carburetor.

7. Detach the hoses at the connections to the ther-
mostat_housing, radiator, inlet manifold and
water pump.

8. a. Remove the grille.
b Disconnect the hood lock cable from is fas-
tenings at the bulkhead and wheel hw\mng

e

Remove the two front panel reta
i T he . s
headlight sorrounds car body and front
panel

Remuone th fon pane by iting forwards
and upwar




Removal and installation

on blocks.
. Check that the inner universal joints are
‘packed with grease.

Check the front engine rubber. Make sure
that the washer is properly tightened.

- Lt the engne uin he itin yoke (o1 822

‘and lower it into the engine compartment to
o veaion SAhE o Sane T iacie
Connect the starter cables.

Assemble the jnner universal jonts 3 follows:
Hang the clips on the inner drivers. Lower the
g i 2-2 4 n (30-60 ) above the
engine rubbers. Assembly the right-hand univer-
saljoint, then lower the engine to about 1in (

30 mm) above the engine rubbers and push it
overto the right. Lower the engine and position it

12
3.

Connect

Mount the front panel compet with radiaer
and comnct he hood loc perstin abe o the
bl

Fit the grille.

. Reconnect the cables to the radiator fan, ther-

o, hadlghts, eadight wiper mcr and
i the harness to the ront

Connect the coolant hoses to the radiator, ther-

mostat housing, water pump and inlet manifold.

Connéct the brake servo vacuum hose and fuel
hose and connect the cables to the temperature

transmitter, ignition coil and oil pressure trans-

mitter.

Connect the throttle cable to the driver and
bracket.

band niversal foitntoplace. Connectthe end
piece 10 the lower contro

a. Align the engine mountings.
b, Tighten the engine mounting bolts.

. Remove the lifting yoke.

.. Slide the rubber bellows over the inner uni-
versal joint driver and fit the clps.
Wipe sy supls rss off therber ok
‘and check that the bellows are not
itk

Connet the g selctor od o
Sou sicto tod and ary ou the .u,\mr
St desciod i esion 8

Connect the  speedometer cable to.the,
transmission.

Connect the hose o the slave cylinder and bleed
the clutch system.

Bolt the exhaust pipe the exhaust manifold.
Lower the front of the car.

By

®

. Cl
and then fill the eng

hoses,

b, Connect the ventilation hose.

. Connect the cables between the distributor
and igiton coil.

q.

Connect the fuel line and the fuel recircula-
fon lne.

Install the battery and connect the cables.
lose the radiator and engine block drain cocks
gine with coolant and oil.
Bleed the cooling system.
Start the engine, checking oil pressure and
coolant temperature. Check the operation of the
transmission. Check the operation of the radiator
fanby grouninghe hermostatc wich cableto
the

Mount the hood and connect the windshicld

washer hoss

Check e it of the hood. Clase he hood,
. and heck tha the door

s s gt o i

€ Check the headlight alignment.

‘Take the car out for a test run. Check the coolant
level after driving,

noew e



allation

1 radiator

ble 10 the

fan, ther-
otor and

her-
manifold.
and fuel
perature
re trans.

iver and

sociated

sributor
ccircula-
in cocks
and oil

e and
n of the
cadiator
cable to
dshield
: hood

e door
.

coolant

Removal and installation

Separating the engine and the
‘manual mission

1. Clean the entire unt

2. Drain the engine oil.

3. Take off the clutch cover.

4. Remove the sarter.

5. Withdraw the clutch shaft (see intructions for
dismantling the clutch).

(o

Remove the three slave cylinder retaining bolts.

- Remone al bols i the mating flangs of the
engine and the transmissi

»

Lift the engine carefully off the transmission,
removing the slave cylinder at the same time.

I the engine and transmission fail o separate, never
atempo forc them aart vithout it chcking hat
all bos have been rer

o refit, reverse the above procedure. Apply sealing
compound to the thrce slave cylinder retining bolts.

When assembling the engine and transmission:

* Ensure that he mating fanges et he enine
‘and transmission are absolutely clear

® Check that the two dowels are fuedmmcxmmm\y
sion casing

*© Bitanew skt on the amsmision hmmng Add
Dirko (45) 3 0 the
groovesinthe en mnm e upton),




314 Removal and installation -

» Apply thread sealing compound to the six bolts for
the holes indicated in the lower llustration.
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o Transmission control

Manual 4-speed and 5-speed

g transmissions

General

Gear shifting is controlled by a floor-mounted lever

located between the front seats.

“The gear leveris fitted with a reverse gear catch which

can be released by lifting the sieeve under the lever
rest of the transmission control system

consists of  gear lever housing recessed into the oo

etveen e font et and  od s rnsmis g

lever movements (0 the g

On S-speed transmissions, the gear lever is spring
loaded such that the lever has a endency to rewn to
the position between third and fourth gears. Con-

sight resistance is fet on selecting Ist,
2nd, Sth and reverse gears

Adjusting the gear positions
Presetting (when fitting the power unit)
Gearbox
1. Engage reverse gear. The gear-shift fod joint
should be fitted to the gear-shift shait of the
arbos.

Gear lever

2. Lock the gear lever in the reverse position by
fting a 6 mn dia. srwdiver o dit n the
locking holes e housing and gear-
it rod. The lackmg byt ot
the cover over the gear lever housing has been
removed.

Remove the rear centre console.
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‘Transmission control

3. Connectthe gear-hift rod to the joint and tighten
the clamp on the joint. Tightening torque: 17-
22 Nm (1.7-2.2 kef

Adjusting

1. Engage reverse gear.

2. Release the clamp on the gear-shift rod joint so
that the rod can be moved n the joint.

3 ek oe garieecs described in item 2 under

Presett
o o ks gear i in full engagement in
the gearbox.
. Tighten the clamp on the jont. Tightening tor
17-22 Nm (1.7-

Note. S-speed version
Aler camyingout presetin and djustrent,check

hen in neutral, the gear lever isin ine with the
Sea i gae. I the poston of the gea Iever s
displaced t control unit should be ad-
justd. See ‘Adjusting the spring-loading of the gear
o

Dimension for the locking stud
‘The gear lever locking stud has the same adjustment
dimension for 4-speed and S-specd transmissions:
22,5 +0.50 mm.

Sater

26
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Adjusting the gear lever spring-loading
T adjsment s made on e convl it ocstedin
frontof the gear lever housing

1. Remove the front passenger seat and fold back
sufficient of the carpeting 10 allow the heating

Select 3rd gear.
Remove the bolts holdmg the control unit onto
the gear lever hou

4. Adjust the control unit so that the rollers reach
the bottom of the plunger groove and the tension
spring adopts its shortest length. Retighten the
control unit

5. Return the gear lever to neutral and check that
the spring-loading moves the gear lever across the
gate 10 a position opposite 3rd and 4th gears,

6. Refit the heating duct, the carpeting and the
passenger seat.

Gear lever lock i
General

The car is equipped with a combined ignition switch
and gear lever lock. When the gear lever i placed in

lever s locked. The ignition switch has the following

positions:

L. Locked. Reverse gear must be engaged beforc
the key can be turned to L, and the key can only
be withdrawn in this position.

Parking lights and hazard warning lights can be

switched on.

G. Garage. Al lights can be switched on.

K. Drive, Al ectrical ystens, nclucing the gi-
tion circuit, are live.

S. Start. This position has a spring-loaded return to

Lock cylinder and key

L Key
2. Lock eylinder
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“Transmission control

lgpilinn and starter switch
the gear lever housing complete with the
{gnion and Sarer switch
1. Disconneet the batery leads.
2. Remove the drivers sat.

3. Put the lever i the position for reverse gear and
remove the ignition key.

4. Lift the rubber boot and remove the two screws

leads from the switch for the interior lighting.

Remove the circular light diffusor from the igni-

tion switch and set it aside carefully. Remove the
Jpper console section.

Gear lever lock

1. Housing

2 Spring

3. Locking tongue
4. Cogheel

5. Toothed segment
6. Lock oy




control

-

Insert the ignition key and move the gear lever to
neutral
Remove the ashtray from the back of the console.
Undo the retaining screws (two at the front, two
atthe back and one in the centre) and remove the
console.

Fold back the carpet, remove the panel from
between the heater ducts and remove the left-
hand duc.

Disconnect the leads to the ignition switch and
the reversing light switc

Ushook the spin from the contolunt (v
speed models only). Undo the retai for
the gar levr housing usng special ke e
If the entire gear lever housing is o be'reoved,
undo the two screws securing the plastic bottom
section and remove the housing.

Remove the two screws holding the starter con
tact (gnition switch) and remove the contact,
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“Transmission control

Refiting.

1. Tnsert a screwdriver in the slot (4) and tun the
switch to bring the mark (2) opposite the arrow
(3) (see illustration).
Check that the ignition key is in position L.
(locked)
& Fihe i with s ooatng s (1) the
m:xchir\g rooveinthe garlever housing

e igniti tybcnkznd[enhmmukuuu
(o searlover lock docs not sic or jam.

Fit the cover plate.
. Fit the gear lever hcmsing and check the gear
sitions if necessary, adjust the positions ac-
Eoring t the dinections under ~Adjustng the
gear positions”.
7. Connetthe eads 0 the giion svitch and r-
Versing light s
8. Fithehesterdut he pane betveen the docs
and replace the
9. Fit the console, lakmg care that the bulb for the
ignition switch illumination i i the correct posi-
tion and that the console studs match with the
holes in the floor. Tighten the retaining bolts and
et the as

. Move the lever to reverse gear and remove the
ignition key.
. Fit the light diffusor.

. Refit the upper console sction, connect the clec-
trical leads and replace the rubber boot.

13, Fit the driver's sat.
14, Reconnect the battery.

1 s
Igniton and starter switch

Locating stud
Setting mark

1
3. Amow
3 Cogwhel locating siox




ontrol

Transmission control

Lock cylinder

Removal

1. Take off the gear lever housing (see section on
ey the e lever housing).

Turn 4 position roughly mi
ot luckmg:nd garage poitons (L and vy

. With the key in this position, the lock cylinder
dowel can be pushed in (o free the cylinder with
the help of a wire lockpick o similar inserted
through a hole under the gear lever housing (see
illustration).

4. Pull out the lock cylinder.

Refitting

1. Tum the ey in the lock cylinder o a position
mid-vay between the locking and garage posi-
on (L and )

. Insert the lock cylinder dowel. Check that the
toothed segment driver pins are correctly posi
tioned 1o fit in the lock cylinder. Push i the lock
cylinder and check that it is engaged in the
toothed segment

Pressing in the dowel
1. Hole for dowel
2 ke

3. Lock cylinder

3. Refi the gear lever housing (as detailed in that
section).
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Transmission control

Removing the cylinder when the key is missing
inekey ismisinghelock olnder canbe emoved
from the gear lever housing as ol

1. Remove the left front seat and the gear lever

2. Remove the gear lever housing retaining nuts
using tool 87 90 370.

Drill out the plug n the hole for the lock cylinder

dowelin the gear lever housing.

Drive i the dowel usinga drift (approx. 2 mm or
0,08 in). and then remove the lock cylinder.
Belor iting a ew ylinder, plg the ol nhe gear
lever housing again using a suitable screw or rivet c
1o engn of approx 0,13 i (5.

Gear lever

Removal

1. Reme the gear lever from the gear lver
ing.

Remon heholow dowel andremre he lcve,
spring and bearing componer

Unserew the catch stud from the catch rod.

Remove the rubber boot from the sleeve.

. Prise away the knob from the hollow lever.
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6. Remove the sleeve and the catch rod.

Assembling
Assembly in the reverse order.

Note
Befor hehollow dowsl s fited, the projectiy Icnglh
of the catch stud must be adjusted t0 22.5 *

Gear lever
Kaob, 7. Bearing

2. Gear lever 8 Spring

3. Sleeve 9. Hollow dowel

4 Catch rod 10. Sprng

5. Rubber boot 1L Catch stud
Cover ! Carrer




Dismantling and assembly, 4-speed

Dismantling and assembly

Manual 4-speed transmissions
For work on the transmission. mn ot saaly be
toseparate it from the engine. Howey

ywhee! must siways be dismantied st

Important
Before dismantling the transmission, always measurc
up the positions of the pinion gear and crown wheel.

“This is to check whether there is any error in their
locations. If the pinion and crown wheel assembly is
relatively new, i.e. if it has done less than 6 000 miles
(10000 km), it can be adjusted, but if the mileage is
any greater the gears will have worn themselves into a
ven postion.Intheatercase, ey shoul e res-
sembled in the same measured positions which they
et betore being dismamid

Dismantling

(Proceed in the following order as far as necessary in

order 10 remove whichever component needs atien-

ion).

1. Clean off the transmission case and drain the oil

2. Remove the difirental bearing set getining
bolts and res e seat and inner driver using
1501390270 and p..uu 8790776,
Save the spring and plunger at the shaft end of the
driver, and the shims, which will be refitted,
provided that the differential gear backlash has
not been altered by the replacement of some
components.

3. Remove the differential assembly. For dismant-
ling of the differential assembly sce section 473,
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Dismantling and assembly, 4-speed transmission

that the layshaft gear cluster drops down.

Separate the transmission at the joints between
the gearbox and primary gear housing and lft
away the primary gear housing (see illustration).
Remove the layshaft gear cluster (see illu-
stration).




sion

Dismantling and assembly, 4-speed

471-3

7. Unscrew the transmission side cover, take out the.
pring and ball eatch for the geardletor od,
and put them in a safe placc

Undo the reverse gmmm shaft setscrew. Turn
the gear selector rod to free the driver from the
reverse gear.shift and withdraw the shaft.

»

Remove the shift shaft for the 1st-2nd gear and
3rd-top gear shift forks and remove the shift fork
‘and synchromesh sleeve for 3rd-top gear.

“The reverse lever need not to de-tached from the

shift shaft when the shaftis removed. The bolt s liable:

10 shear because of the locking of the threads.

9. Pull out the reverse gear shat. Use too] 8390049
to1lift out the reverse gear.
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10. Remove the needle bearing from the pinion shaft
and use tool 87 90 503 to lock the reverse gear
(see llustration), and then undo the pinion shaft
nut -

11, Remove tool 87 90 503 and remove the 3rd-1op.
gear synchromesh hub and 3rd gear.

12. Remove thefour botsin the pinion shaft bearing
housing. Fit tool 87 90 511 and press out the
ion shait. Put the gears, seeves, washers and

fe place.
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Dismantling and assembly, 4-speed transmission

Assembly
Having removed the component thatneeds attenton,
clean al fragments of old gaskets andal racesof old
Sealing compound offthe covers and flanges. Inspect
the transmission housing and alldismantied parts and

inkerosene o similar. Then reassemble the
transmission, following the procedure described

1 Adjst the differntal bearings to the comct
cwmymxs\on See section
ey e tolsating suce (oot 870430 into
T s coe i i o
pinion shaft assembly -np s el &
into posidon, wing a pstic headed hammer
drift 83 90 114 and s 148. Then insert
and tighten the four Inum\g hu\mng bolts.

ny messureent o sdjsment of the piion shat

must be done before the bolts are secured wi

tite. See section 473,

Before fiting the reverse gear o the pinion
shait, check the distance between the mat-
ing surface for the primary gear case and the
pinion shaft nut. The distance must be

677-7.681 in (195.0-195.1 mm). If not,
shims must b ftted between the nut and the

reverse gear. Shims are available in thick-
nessesof0.0181n (030 mm), 001571 (040
‘mm) and 0.0197 in (0.050 mm). If the posi-
ton o the pinion shaft s unchanged, the
shims used carlier can be replaced.




6.

b. When using measuring tool §7 w 552, the
shimming procedure is as followi
ol the messuring 1ol th géarlvox

the picture and measure the
dstanee Setwcen s too ad th it oing
. Fit shims thickness

v
eqmwhnl 10 that o the feeler gauge.

Install the reverse gear using sleeve §3 90 145.

Fit the 15t-2nd synchromesh hub. Fit the 1
gear shift fork into the 1st-2nd synchromesh
Sleeve and mount these on the synchromesh hub.

Install the 2nd gear sleeve using ool 83 90 148
‘and mount the 2nd gear on the sleeve.

B e for 3rd gear vi

(001 83 90 148 and mount the 3rd gear on b

e

Dismantling and assembly, 4-speed transmission



Dismantling and assembly, 4-speed transmission

Fit the 3rd-4th-speed gear synchromesh hub. Fit
3rd-4th gear shift fork into 3rd-4th and mount
these on the synchromesh hub.
10 Fit ool 87 90 503 to lock the reverse gear and
tighten the pinion shaft nut 10 the prescribed
torque of 40-60 N (30-45 Ibft, 4-6 kgfm) and
lock the nut. Installthe pinion shaft needle bear-
ing and circlip. Remove tool §7 90 503,

Ease the synchromesh sleeves onto the pinion
shaft in the neutral position and fit the gear shift
shaft for 15t-2nd and 3rd-4th gear shift forks
12. Tum hegear slector od cockwise sothat there
unt the reverse gear shift
Fit the latter Secure the shaft by means e
screw and apply Loctite t0 the serew.

The reverse lever can be fitted o the mmgeam\aﬁ

before the shaft s fitted to the gear

Fit the needle bearings in the layshaft gear clus-

ter. wm the layshaft gear cluster in the bottom

of the gearbox.

Check lh:u ihe thrustvster o he st geac

clusir s nth ightplac on e primarydrive
asher can be glued on to facilitate

e fiting of the ayshat ear luster. Chck tat

ihe conectngubes iednthe utpt st

the primary drive

14




4718 Dismantling and assembly, 4-speed transmission

15, Coat the mating flange of the primary gear hous-
ing with Loctite 510 sealing compound and bolt
et it e s s Reamnleica

*Do not M\y tighten the bolts, jamming the
loose layshaft gearcluster in' mewmng position before.
{he layshaft s mserted

1. Bme o thelaytatgea cstrinofiscomect pos
by turning the transt
oy lting the eyt o
rust washer and slide in the layshaft, using tool

Tighten the primary drive case bolts.

Fit the reverse gear and shaft, making sure that

e o St v s o
reverse gear. Fit the lock plate

e e 1ot e ol sk

layshaft. Secure the bolt with Loctite.




Dismantling and assembly, 4-speed

19. lnsrtthe spring nd ballatohforhe gear e

3

and fit the transmission case cov
v it

Fit the differential assembly (see section 473).

- Inspect theshftseas i the differentil bearing

seats and i new ones i esesary Adiust the

o el buclsh i esesary (s i
73, Mount th two v shats compite with
inneruniversal foins, taking ar no to damage
the shaft seals

Fit the cover complete with gasket (0 the trans-

. Fillthe transmission case with oil (4,5 Imp. pints’
2.5 ltres).
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Pinion shaft, 4-speed transmission
Dismantling

4o dismantle the pinion shat, follow the instructions
for dismantling the transmission up to the point where
haft assembly is removed. Then continue

the pi
as follows:
1. Secure fixture 8790636 and holder ring 8791097
in  viee Put the pinionsht i the iture and
Toosen the nut using spanner §7 90 4:

2. Mount the bearing assembly on sleeve 83
and press out the bearing from its housing. e
illustration).
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3. Press off the rear roller bearing using tools §790
636 and §7 91 097.

B e T
out of the bearing housing using tools 83 90
350 106 and 890 146 (e llustration).




47112 Dismantling and assembly, 4-speed transmission

l.mull.ing
removed he pr hat needs atenion,nspet
Kero

e e e ne or

similar. Then reassemble and SR e
ollows:

Lubricate the bearings before assembly.

1. Pross th auerraces of the apr ol beaings

ring housing, using tools §3 90 189
1§79 4.

2. Press on the roller bearing adjcent t0 the pinion
until it butts against its top, using (00l 83 90 148
(ee ilustration).




Dismantling and assembly, 4-speed

3. Fi the spacer sleeve on the shaft
4. Fi the bearing housing.
5. Fi the front roller bearing.

6. Setupthe shaftin a press (see illustration). Press
bearing housing slowly on, us
148, and rotate it at the same time untilresistance.
is el

Smear Loctite 270 onthe threads and put on the
nut. Tnstal fxture §7 9 636 with holder ring §7
91,097, Using spanner 87 90 453, tighten the nut
until the corret rolling torgue is obtaine
determine the roling trque, wind alne around
thebearing housing and and atach the diher end
103 spring balance. Lighty il the bearings and
tghen o b lowagolin s
Newbearings: 47-71 N (10-151,4.7-7.0kg) on
e e e LG
o125 205 N2 2 5ot 25252 O
bearings that have done more than 1200 miles
(0000 ko) 1943 N (4393 I, 1.9-4.3 kg)
sprn il i cotsponds 3 torge of
m (1% 051b f, 13 = 5 kgt
ARl
over the flnge of the nut, sing  drift.

Fit two locating pins, tool 87 90 438, in the gear-
box housing. Then fiton the shims and mount the
pinion shaft with bearing housing. Knock the
bearing housing carefully into place, using a plas-
tic mallet or hammer, together with drift

114 and sleeve 83 90 148. Then tighten the four
bolts.

ote.

Any measurement adjustment or adjusting of the pi-
nion shaft must be done before the bolts are secured
with Loctite 242. See section 473.
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Dismantling
1. Undothe etaning bolts and emove the primary
drive housing cover. A

2. Remove the chain tensioner.

3. Remove the circlip from the lower sprocket.
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Free the circlip on the upper sprocket through the
‘opening in the sprocket.

P

4. Remos the two prockets and the mul-
ARSI aYEE AR Ry to we s e
mer 83 90 270 and tool 87 90 891 to remove the
sprocket.
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5. Remove the bearing circlip from the upper
sprocke.

6. Press the bearing out of the upper sprocket using
sleeve 87 90 842.

7. Remove the four countersunk socket screws and
remove the bearing retainer at the input gear 0
the gearbox




Dismantling and assembly, 4-speed transmission

8. Press the input shaft t0 the gearbox out of the
primary gear case,

9. Remove the circlip and press the ball bearing off
the input shatt
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10. Remove the needle bearing circlip and use a drift
to knock the needle bearing out of the primary
gear case.

11, Remove the clutch shaft seal by means of a
driver.

Assembly
1. Fitthe new cluth shaft seal using drif 3 91 997




ion

Dismantling and assembly, 4-speed transmission

2. Using drift 8391 w1 stall he eedlebearing
with circlp in th ‘gear case, with the.

mark on the needle bearing acing out.

Press the ball bearing onto the input'shaft to the

gearbox and ft the circlp. Use a sleeve 8390 148

and ring §7 90 867.

4. Press the input shaft with bearing into the prim-
ary drive case.

5. Fit the bearing retainer to the primary drive case.
Apply sealing compound to the two top screws.
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6. Tnstal the circlip in the upper sprocket and press
in the bearing (see illutration) Use slecve 7 90
859. Fit the circlip for the outer bearing ring in
the sprocket, with the chamfer facing outwards.

7. Mount the chains on the sprockets and mount the
latter onto the splines and stud, respectively, in
the primary drive case. Fit the two Girclips.




o -y

w

Dismantling and assembly, 4-speed transmission 47121

8. Fit the chain tensioner. Fit the chain tensioner
housing with the oil passage at the top and place
the backing plate so thattstop edge sinline with
the top edge of the chain tensioner housing.

Apply thread sealant to the chain tensioner bolts.
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9. Fit the gasket and the primary gear case cover.

Before fitting the clutch slave cylinder, apply thread
sealant t0 the bolts.

Removing the primary drive with the
engine In situ

1. Mark the position of the bonnet (hood) relative
to the hinges and then remove the bor

2. Disconnect the negative (-) battery lead.

Support the front of the car on stands.

4. Drain the coolant.

5. Disconnect and remove the coolant hoses.

6. Disconnect the electricalleads from the coil, the
thermostatic. switch, the radiator fan and-the
headlamp wiper motor.

7. Disconnect. the bonnet release cable at the
bulkhead!

8. Unscrewandiremove the front grill.
9. Remove the bollsin the radiator bracket and the.
upper retaining serenws for the headlamps.
10. Removedhe radiatorbracket complete with radi-
ator fromthe car
11, Remove the-taper pin and break the joint in the.
gear shift rod! Tn cars with five-speed transmis-
ion, move the gear lever to fourth gear and apply
the handbrake.
12. Undo the front engine mounting from the prif-
ary gear co»
13, Atachthe lfing yoke 0t frotfing lug and
raise the engine approximatel
14, Remove the front engine mounting.
15. Lower the engine approximately 50 mm.
16. Remove the cover on the-primary drive — about
2 dl of oil will then draim out.
17. Raise the engine approximately S0 mm.
18. Remove the plasti propeller and knock out the
lutch shft ing apping-out hammer 82 9027
and universal joint 83 90 015.




Dismantling and assembly, 4-speed

. Remove the chain tensioner.

. Remove the circlip from the upper sprocket.

. Four-speed transmissions: Remove the circlip on
the lower sprocket.

. Five-speed transmissions: Remove the centre nut
from the lower sprocket.

. Using tapping-out hammer 83 90 270 and p\lllcr
8790891, remove the upper sprocket, allowing
oior: e o (G e A
lower the engine as necessary to allow the lower
sprocket free passage.
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To refit, reverse the removal procedure.
‘Apply sealing fluid to the chain-tensioner bolls.

Tighten the cenre nut on the lower sprocket 0 3
Horqueol 00210 (0 & k)

Fivespeed transmissons: Lock the nut by peening.
s o o et g mounin 50

Bleed the coolingsysem after reiling.

Changing the clutch shaft seal
Removal

Remove the clutch shaft seal by means of a screw-
driver.

Fitting
1. Tl new lch shtt el win it 351

Refl e ctcctc i oo being and guide
e as described in section 4




Dismantling and assembly, 4-speed transmission

Gear shift mechanism

‘The gear shift mechanism consistsof gear shiftforks,
shafts, a selector rod with a spring-loaded ballc
driver, reverse gear spring, double lockout and tubular
dowel.

Dismantling

1. Dismantle the transmission as deseribed at the

beginning of this section (471-1), ollowing the
procedure outlined but stopping after item 7.

Remove the tubular dowel for the double lock- I

from the transmission case. The driver and the
dowel for the reverse brake spring can thenbe |
removed using a drift N
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S e e o
 pinion shaft must be removed (scc
e b e T

Assembling
o reassemble the gear shift mechanism, start by fit
ting the selector fork to the synchromesh siceve for
third and fourth gears. Continue assembly by revers-
ing the dismantiing procedure, following the stcps
outlined under " Assembly o the transmission” carler
in this section,starting with tem 11

Changing the sealing ring, gear
shift rod

(Can be done with the gearbox in*
situ)
Removal
- Kokt he ot g i fom g il
int and separat the joint from the r

g Pullhertmxwmg(oolMwéﬂwermemllaron
he sealing ring and turn the screw of the tool

against the shaf

Pry off the sealing ring with the aid of a screw-

driver held between the tool and one of the bl

heads on the rear cover.

Removing Tool 87 90 677




on Dismantling and assembly, 4-speed transmission 471-27

Fitting
1. Fit the new sealing ing with theaid of 001 8790

685 and a suitable hammer.
2. Connect the gear shit rod joint and the gear shift

rod and fit the Iaper pin.

Fitting the sealing ring: 100l 87 90 685

Synchromesh

Synchromesh rings

When chanin the synchromesh ings ol e

instructions for dismandling th gearbo

B et e
dismantd s hat he prmry gear howing e be

fsod, Vs cangog e oycronciyigfor

e e s

When changing the synchromesh ring for Ist .

gear,the pinion shaft must be taken out of thetrans-

mision Housig, s tha the gears an be removed

from the

Dismantling
Remove the circlip securing the synchromesh ring to
the gearwheel
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Dismantling and assembly, 4-speed transmission

Fitting
First fit the guide rings for th retaining springs, and
th i for he guide rins n S and 4 g
nocirclipson the guide m\g\'ﬂnh: firstand
hcond geare. Fit the retining spring with the longer
<nd st 1o the gide g 1 wih b e
spaning 1 et Locte the Snchromesh ring such
hat the en ing spring fit into the recesses in
e il e C\nllp
(The retaining spring in the firstgear assembly is
e o e ot

The guide rings on the third and fourth gears are

factory-itted and peened in position by a special tool

ate th il b oon fied. Guide ingssppled
as spare parts should not be peene

As a spare part guide plate 87 02 T30 together with
‘pear-shaped lock ring §7 02 722 should be used.

alternative a complete set consisting of gears
ithfactoy it synchromesh ring may be used. Part
No.87

-

Location of retaining Spring

1\
1234567 54

Synchromesh mechanism, 1st and 2nd gears

8. Retaining spring, Ist gear

8

Dis
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Ventilation

Ventiation of the transmision is by means of a hole
through the top cover in the primary gear housing
The ol emerges t he centeof  plsic popeller
which s screwed (o the clutch s

As the clutch shaft rotates, the oil is flung away from
the hole by the propeller.

the shaftisstationary, the oil levelin the prim-
ary gear case is well below the hole.

N

Synchromesh, 3rd gear

Circlip

Synchromesh ring

Retaining sprng, 3rd gear
ing

200

Guide-rng cirlip
ear

Ventilation
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Dismantling and

Manual 5-speed transmissions
Forvork o th tansmision it wil ot sy be
necessary to separate the engine and tra

Howeves, thefphee] and tator motos st shways
be dismantled first.

Dismantling
(Proceed n the following order s fr as necessary i
order (0 remove whichever component needs atten-
tion:)

1. Clean the transmission case and drain the oil
a.  with the transmission horizontal and

b, with the transmission vertical. Let the oil
drain out of the primary gear housing.

Remove the following covers:
~ Front cover on the primary drive case.

-si rimarydiv ase (terewill
il be some oil i the primary gear case).

i e s
~ Final drive cover.

Messure the backsh between the pinon and
crown wheel, see Section

4. Remove the differential bcum\g seat retaining
bolts and remove the seats and inner driver using
tool 83 90 270 and puller §7 90 776,

Save the spring and plunger at the shaft end ofthe
driver, and the shims, which can be re-used on
ik conditon tha (he diterential gear backlsh

ltered by the exchange of some

components.

Important
Before dismantling the transmission, always measure
the positions of the pinion gear and crown wheel. This

given position. In the latter case, they.
sembled in the same measured pemmns i oy
occupied before being dismantied.




47132 Dismantling and assembly, 5-speed transmission Di

5. Remove the differential assembly. For dismant-
ling of the differential assembly see section 473,

6. Messure th dlearance between the pinion and
the centre of the crown wheel. See Sec

7. Remove the dowel in the gear-shit fork for Sth

8. Move the gearwheel for reverse into reverse-gear
position and select Sth gear.

9 a. Free the shaft (lower sprocket) tab washer
from the input shat.

b, Remove the nut.
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10. Remove the chain tensioner.

11, Remove the circlip from in front of the upper
sprocket bearing.

12. Remove the sprockets and the chains simul-
tancously. Slide hammer 83 90 270 and puller 83
90891 may be needed to remove the sprockets.
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partethe constant mesh gear from the Iy
shaft gearcl\mcrby remoring e
groove e synchromes

o

s e 5:"

14. Remove the locking plate for the layshaft and

reverse gear shaft (see illustration). Using tools

049 and 83 90 270, withdraw the layshaft

gear cluster and then remove the m the

input layshaft, together with the syncromesh

sleeve and thrust washer, through the side of the
transmission case.
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15 Remove the bolts and the oil catcher from the

input shaft bearing case. Then remove the bear-
ing case using slide hammer 83 90 270 and
adapter 8790 917.




47136 Dismantling and assembly, 5-speed transmission

16. Slide the gear selector for fifth gear to the full
extent of its travel and then remove the selector
fork and the synchromesh sleeve. f

17. Remove the gearwheel and shaft for reverse gear.

securing the synchro hub for fifth gear. Retain
the hub and spacer.




nission

!

sl R T

- & —————

Dismantling and assembly, 5-speed transmission

drift in the dowels so that the primary drive case

Sth speed selector will remain in the housing and
can be removed later. File away any burrs there
may be round the hole in the shaft, so that the
aperture i the gear housing will not be damaged
on reassembly).
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19. Remove the layshat and the layshaft gear cluster
Retain the needle bearings, bearing track and
thrust washer for re-use.

. Remove the selector shafts and the selectors
(first, seond, third and fourth speeds on the inner
shaft). Remove the selectors for first and second
‘gears together with their synchromesh unit. Re-

r for reverse together with the
shaft for ffth gear and reverse gear.

. The selector shafts should be removed from the
front. The aperture for the taper pin should be
filed 5o that it i free of burrs so that the aperture

not damaged. Remove the selector,
lockout and spring later. Retain the selector ball
and guide pin.

. Remove the four bolts retaining the pinion shaft
bearing housing. Install tool §7 90 909 and press
out the pinion shaft. Keep the gearwheels,
sleeves, washers and shims.
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Amembly
moved the component tht needs attention,
et e e
sealing compound off the covers and flanges. Inspect
the transmisson case and al dismantled parts and
wash th . Lubericate all com-
ponents as detaled in the specifcations section on
Iubricns, Reasembi the ransmision, flloving
the procedure deseribed belo

Lo Adjun te diffrental betriogs to the comet
compression. See section 47
. Scrow the two locatin tuds (100l 3790 438) nto
the transmission case. Then shim and locate the
ssembly gently
into position, using a plastic mallet, drift §3 90
114, and sleeve 83 90 148. Refit the EST
bolts for the bearing housing, thightes
atorque of20-25 Nm (3.5 kg 15-38.5 1
0. Finally, apply Loctte to the bolts.

a. Before fitting the reverse gear on the pinion
shat, check the distance between the mat-

and the reverse gear. Shims are available in
thicknesses of 0018 in (0.30 mm), 0.0157 n.
(0.40 mm) and 0.0197 in (0.050 mm). I the
position of the pinion shaft is St
h st used carer can be e
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‘When using measuring ool 87 90 552, the
procedure of shimming is the following:

Fit the measuring tool in the gearbox hous-
ing s llstrated, and measure he disae

gauge. Fit shims wi B e e
A

4. Fit the reverse gear using sleeve 83 90 148,

5. Fitthe Ist-speed gear on the bearingsleeve of the
reverse

Fit 1st-2nd speed synchromesh hub. Fit 1st-2nd
ed gear shift fork into 1st2nd speed syn-

chromesh sleeve and fit these on the syn-

chromesh hub. Fit 1st-2nd speed gear shift fork

ino 156214 speed synchromesh seete and it

these on the synchromesh hul

Fit the 2nd speed gear sleeve with tool 83 90 143

: and fit the 2nd speed gear on the sleeve.
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8. Fthespacer, he deevefor o car it o 53
148 and it the 3rd speed gear on 4

9. i dth g ooy . it -4
speed gear shft fork o 3rd-dh gear syn- i
il sleevt and fit these on the syn- Gear_2 fC
chromesh =
B o o et i e
onto the bush. it the bal bearing bush

10, I the slector shaft s been removed, reft it
together with the double lockout uide pin

Ease the synchromesh sleeves onto the pinion
shaft i the neutral position and fit the gear shift
shaft for 15t-2nd speed and 3rd-4th speed gear-
shift forks.
- 12, Refitthe reveseseectorshafewith slecor. Seal "
the shaft stop bolt with Loctite and tighten

Synchro sieeve

13, Fit the Sth speed selector on the reverse selector
shaft

14, Fit the needle bearing to the layshaft gear cluster
d place the latter inside the gearbox housing.
15, Fit the layshaft and raise the layshaft gear cluster
to line it up with the shaft. Insert the shaft far
enough 10 hold the gears in position. Fit the
thrust washer later.

L i casboo.al
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Dismantling and assembly, 5-speed transmission

. Apply Loctite 510 sealing compound to_the
{ange of the primary drive casing and bolt the
casing to the gearbox housing. Knock in the lo-
Cating studs before fittng the bolts. Fit the spacer
o the pnion shft. FittheSthspeed synchro hub.

7. Fit locking tool 87 90 503 to the reverse gear-

wheel, Tighten the nut (0a torque of S0 = 10Nm
(5% 1 kgfm; 37 £ 7Ibft). Upset the flange of the
nutin the groove in the hub, using a drift with &
rounded nose:

18, Tnstal the Sth gear synchromesh sleeve and gear
shift fork.
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Dismantling and assembly, 5-speed transmission

19 Fit the input shat togeher with the bearing
. oil catcher and connecting pipes. Use
mm gmdc Fins 5790 43 foraigment and he
G e

50017 md beating o
Inser th bearing housing fa enough for the
shaft to meet the synchro sleeve. The bearing.

slide hammer 83 90 270. See input shaft with
bearing housing, section 471,

20. Fit the roller bearings and inner bearing track in
the constant mesh gear.

21, Fit the constant mesh gear complete with sleeve,
circlip and bearing rollers. Slde the layshaft back
0 enable the constant mesh gear to be fited.
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22. Push the synchro sleeve onto the layshaft and fit
the circlp in the groove.

Fit the layshaft thrust washer. Withdraw the
layshaft and slide the washer into position. Then
use tool 049 o insert the shaft so that it
locks i position.

B

24, Fit the reverse gearwheel and shaft. Make sure
that the reverse lever engages the groove in the
reverse gear. Adjust the shaft using 0ol 8390 049
until it locks in position.
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Fit the locking plate over the shaft ends and seal
the bolt with Loctite.
Fit the primary gear sprockets and chains. En-
sure that the hole for the tab washer on the lower
sprocket i facing outwards.

Fitthe chain tensioner. Apply locking fluid to the
bolts prior to instalation.

Fit the nut onto the input shaft. Before torque
tightening select reverse and Sth speed gears at

same time so locking the input shaft. Then
tighten the nut o the prescribed torque of
10010 Nm and upset one of the nut tabs nto the
recess provided in the gearwheel, using a round-
nosed drift.




B I omm e

47146 Dismantling and assembly, 5-speed transmission

29, Fitthe dowel inthe gear selector fork selector for
gear.

30, Fit the differential unit. See Section 473,

31. Check the shaft seals in the bearing retaining
housings and replace if necessary. Adjust the

versal joints. Ensure that the seals are not
damaged. Fit the selector ball and spring and fit
the gearbox top cover assembly and gasket.

32. Fit the final drive unit, cover and gasket, the
primary gear housing and the chain cover with
gaskes.

33, Refillwith oil:0.31in the primary drive and 221
in the gearbox.
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Pinion shaft, 5-speed transmission

Dismantling

“To dismantling the pinion shaft, follow thefinsructions

for dismantling the transmission up to the point where

he pinion haf ssemby s removed. Then cotiue

as follow

L Sccuml\xlum?ﬂ’-)tlbhmdhuld».rnngﬁ?low
Pt the inon s i e frure and

Ioche et g

Wt

2. Mount the bearing assembly on sleeve 83 90 098,
‘and press out the bearing from its housing.
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B et with the aid of
tools §7 90 636 and 87 91 097.

4. Pres he uter rings o the aper rollr betrings
out of the bearing housing using tools 83 90 098,
5390 106 and 83 90 148 (sce illustration).

ming the pinion shaft
removed e pr hat needatienion, et

= T omoQo

e
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1. Press the outer races of the tape roller bearings
into the bearing housing, using tools 83 90 189
and §7 90 461

2. Press on the roller bearing adjacent to the pinion
unil it butts against tsstop, using tools §7 90 636
and 87 90 925.

3. Fit the spacer sieeve on the shaft.

4. Fit the bearing housing. L3

5. Fit the front roller bearing.




R

471-50 Dismantling and assembly, 5-speed transmission Dis
& Setwpt me sn.n m.p.m(m illustration). Press Pri
thebe oy n g e 700 i
h6and holder ring §790 925 and rorat it at the e
el e =

gea

G

Di

7. Smear Loctite 270 on the threads and put on the.
nut. it fixture §7 90 636 with holder ring §7 91

fixture. Using spanner §7 90 453, tighten the nut
unil the correet rollng torque i obtained. To
deermine herllin orgue,wind  linearound
the bearing housing and attach the other end t9 &

v of the beutings and

of the nut using @

8. Fit two locating pins, ool 87 90 438, in the gear-
housing. Then fit on the shims and ft the
pinion shaf wih bearing housing. Kok the

Bt howngCrtlly to plc using
et s 55016
ind scev 9

ly Loctite 242 o the four bolts and then
e them 0 8 torque of 2025 Nan (22-2.5
kefm, 15-18.5 10 f0).
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Primary drive case

“The primary drive case should be m..ma when dis-

Dismantle the parts as follows:

Dismantling
1. Remove the four countersunk socket-head cap
screws and remove the ball bearing retainer.

2. Driftout the ball bearing. Use drift 8390 106 and.
sleeve 83 90 148. 41

]

3. Remove the needle bearing sleeve inthe primary
case by means of drift 83 91 997 and §3 90

o the level control ball valve. Just
ot freely and sits securely
onits seat.
‘The ball valve acts at low speeds downhill to
prevent th il from rnning out of the garbox
and into the primary drive case, so ensuring

roper lubrication of th diffcrertal and finay
drive uns.
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471-52

4. Remove the clutch shaft seal by means of a
serewdriver.

Fitting

1 quhebu\lbunngwnhlhe bearing retainer. Seal

o through-screws with thread sealant.

Teen sl G o iy il e
bearing is i

2. Fit the needle bearing race with the numbered
endpointingout twards he primary drve case
Use drift 83 91 997 and sleeve 78 41,067




9
9

Dismantling and assembly, 5-speed transmission 47153

3. Fit a new clutch shaft sal, using drift £3 91 997
Grease the lips of the seal ater it has been fitted
See Lubricant Specification.

Primary gear-chain drive
Dismantling
1. T i the primay dive s,
he frontcove from th primarydeveCoe
Othervise fllow the astrucpons woder "Dis
manting and assembly, manual transission,
Sipeed”

2. Remove the circlip from the upper sprocke.

Pl R s
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Assembly

it the circlip tothe upper sprocket and press the
bearing into the sprocket, see illustration. Tool,
hollow drift 87 90 859. Fit the circlip for the
bearings outer race with the chamfer facing
outwards.

2. Fit the chains, sprockets and chain tensioner as
ction on  transmission
assembly

3. Top up with oil.

Input shaft, bearing housing
Removing
1. Remove the o catcher from the bearing housing.
e ofhebearinghoe-
the spacer and the
e, Die i i haped ppon 5590 9.

(2




e
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Take care that the connection pipe is not
damaged when pressing out the shatt.

2. Press the rear bearing off the input (clutch) shaft
Use support 87 90 636 and ring §7 90 933.

D o roo i b e o et i
G, Rest the housing on th g <haped
Sport &

U

Inputsaf and bearing housing

1. Connecting pipe, lubrication S, Ball bearing
2. Input shaft 9. Race
3. Ball bearing 10, Sprocket

Race. 1L Nt
5. Bearing housing 12! Rear oil c
6. Shims 13, Frout o e
7. Spacer 13, Bolts




Dismantling and assembly, 5-speed
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Tuke care that the connection pipe s not
damaged when pressing out the shaft

2 P (I\e rearbearing ot ot ) st
rt 87 90 636 and ring §7 90 9

3. Remove the bearing races from the housing with
a drift. Rest the housing on the ring-shaped
support.

Input shaft and bearing housing

Connecting pipe, lubrication 5. Ball bearing
Input shaft Race

Bl bearing 10. Sprocket

Race 11 Nt

Bearing housing 12. Rear oil catcher
Shims 13 Front oilcatcher

Spacer 13, Bolt
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Assembly
1. Press the rear bearing onto the shaft. Use drft
78 41075 and the ring-shaped suppor.

2 the bearing races into the bearing housing.
Do 001 8590315.8390 189 and the g shaped
support.
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3. Fit the input shatt, shims, spacer and bearing in
e besing Housing Slect s and spcsr of
known size 10 deliberately give axial play.
the shims between the rear bearing and.the
spacer.

. Lubricate the bearings and press them together
untl they meet the distance stop with a 3 tonne
force applied.

While the bearings are being pressed together
o hebesrnghousing aginet both e up-
per and lower bearings, 4 tmes in both i
tons so tha he S
e e i T 4105 o e fing-shaped
ol Tl s (8 ooty e
Maintain the 3-tonne force.

@D - v cue i i vearing housing ol ot
i e e g e o e
bearing and then on the lower bearing,
Teaing ot the axial pay.

¢ Shims of sizes0.10,0.15, 0.25 and 0.50 mm are avail-

abe for eliminating th axial play.

When correctly shimmed, there should be no re

tance to movement norany play nthe bearing. I he

play cannot be climinated by the vailable shims izes.

change the spacer. Spacers re available inthicknesses

of .08, .09, 810 and 811 mi
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6. Press the front bearing off the input shaft and fit
the estimated number of shims. Place the shims
between the rear bearing and the spacer. Refit
the front bearing on the input shaft i the bearing.
housing and pres together with 3tonne force
Rotate the bearing as 4,
S that here i no rsitance {0 Movement or
play in the bearing.

7. Fit the oil catcher in the bearing housing.

Gear selector mechanism

Refer to the section on dismantling and refiting.

he garsletor mechanism conists of  ystem of 1

selector shafts, selectors, selector forks with plungers, 2 <
i e H

g‘ﬂ’Fm
je o

Selector fork, Ist and 20d speeds
Selector fork, 3rd and dth speeds
Selector fork, 5th gear

A

5
sn.n T 204 speed, 3d and ih speed selector

St revrse acutor and St sped lector
Selector
Revers opeatng It
10, Taper stscrew, shaft tem 7
11, Ball, selector
12, Spring, ball
Plunger
13, Dowel

¢




Dismantling and assembly, S-speed transmission 471-59

Selector shafts
D =

out the dowls with a 4 mm drift. Remove the
spring, double lockout and selector.

Assembly
Assembly is in the reverse order. For positioning of
partssee illustration. Fit new dowels.

T everi vet need not be deached fom the gar
shiftsaft when e shatsrmored. The bt ssble
10 shear because of the locking of the threa

Replacing the seal and plastic
bearing on the gear selector rod
(Can be done with the gearbox in
situ)

Removal

1. Knockofthe ront taper pin fromthe g sif
joint and separate

2. Drain the transmission oil and remove the final
drive housing cover.

1 Plasticbush 3. Dismantling tool
Sealingring 4. Assembly tool

www.saab-90.nl




47160 Dismantling and assembly, 5-speed transmission

3. Put the dismantling tool 87 90 677 over the collar
onheseaking g and bolnhe ol f the ool
against the shaft.

44 Pry off the sealing ring using a boltdriver held
between the tool and one of the bolt heads on the.

rential cover.

5. The plastic bush can now be removed.

Fitting
1. Fitthe plsti bush.

2. Fit the new sealing ring with the aid of assembly
tool 87 90685 and a suitable hammer.

3. Fit the final drive housing cover.

4. Assemble the gear shift rod joint and the gear
shift rod and fit the taper pin

5. Fill the transmission with oil.

Before refitting remove any burrs or marks on the gear
selector 1

When changing the synchromesh nngi. Jotow nve
insruction orthe dismanting of the x
ifeatab sk s beremoved and e eyt ear
cluster dismanlod s0 hat the prmary gear housing
canbe removed. When changing the synchromesh ing
for top gear, no further dismantling is necessary.
‘When changing the synchromesh ring for Ist and 2nd
speed gear, the pinion shaft must be taken out of the
transmission housing, so that the gears can be re-
moved from the shaf.
Changing the synchromesh ring for the Sth gear is
e after the removal of the input shat. The primary
gear case need not be.




Dismantling and assembly, 5-speed transmission 471-61

Dismantling

Remove the circlip securing the synchromesh ring o

rclip adjacent to the synchromesh ring
need not be removed.

Fitt
First fi the guide rings for the retaining springs, and
the circlips for the guide rings on 3rd and dth gears.
re no circlips on the guide rings for first and
e with the longer
end adjacent to the guide ring and with the ends.

spanning 11 teeth.
There are no circlips on the guide e fo et and
seond S ot e longer
e wl}h e

spnnmng Wiceth,
‘The synchronizing ringis placed so that the ends ofthe.
retaining ring fit into the spaces between the tecth,
after which the lock ring is fitted.

(The 1st gear synchromesh spring is weaker and has a
shorter free length than the other rings).

Tox el o e ticlnd ol R
factoyfited and pened nposiion by . specil 0ol
et e crclp b been fited. The uide rogs sup-
Pl s spar parts shonkd et b eco

Guide §7 02 730, which is available as a spare part,
should be wsed i in‘conjunction with a pearshaped
circlip, 67

Alternatively, a oomplex: synchromesh unit compris-
ing the gear and factory-fitted synchromesh s avail-
able as a spare part, No. §7 11 632

it the Sthspee synch riog. The retiingeprivg
sitioned so that there are S teeth betw
x)\e Eada fthespriog, Ten i the e rng and e

‘The synchro ring for 2nd and 3rd gears has a molyb-
denum-coated cone; the same type may also be used
for Ist and 4th gears.

b L

24567 5l ¢

‘Synchromesh unit, Ist and 2nd speed gear

1. 20d speed gear Circlip
2. Guide ring 6. Synchromesh hub
. Resinng gring, 7. Syhomsh deve

20d spee 8. Retaining spring, 1t gear
4 Syconethtog 9, I gear
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Dismantling and assembly, 5-speed transmission

Ve

Synchromesh, 3rd gear

i ring
Synchromesh ring
Retsining sping, 3rd gear
Guide ring

Guide-ting cirelip

3nd gear

ICIL

Synchromesh sleeve
Circlip

Synchro cup.
Synchro hub
Retsining spring.
Guide ring

2




Dismantling and assembly, 5-speed issi 47163

Ventilation

Ventilation of the transmission is by means of a hole
rough the top cover in the primary goar housing
“The hole emerges a the cenre of a plastic propeller
‘which i screwed 0t clutch shaft.

As the clutch shaft rotates, the oil is flung away from
the hole by the propeller.

‘When the shaft is stationary, the o levelin the prim-
ary gear is well below the hole.




Differential and pinion/crown wheel gear

473-1

Differential and pinion/crown wheel gear

General i

The crown wheel and pinion are a matched pair, so if
one s exchanged the other must be exchanged too
s are tested together for noise and the op-

stalled, these measurements must be accurately ad-

End face of pinion

measurement for pinion setting

The pinion gear shims are placed next to the bearing
housing of the pinion shaft bearings, and th

wheel (differential) shims are distributed between the
two differential bearing seats

Adjusting the position of the
pinion gear

General

Dats for ausment ofthe disanc fom,the inen
gearto the centre of the

Bl ot a1 Wi
below).

Important
Before dismantling the ransmission, always measure
the positions of the pinion and crown wheel. This
provdesacheck on it thesetingmayhave been
wrong. f the pinion shaft an wheel assembly
s done e thn 6,000 il (10,000 ke th seting
an e st bt fer grester mila, when the
om themselves into a certain posi
s should be reassembled Wit the same
etings as were measured prior to dismantling

+3
R9I3

g . also stamped on crown
heel

pinion notoffset —shaft centreline inter-
sects crown wheel

vance to the adjustment)
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Differential and pinion/crown wheel gear

Before measuring
The folloving preparaions mus be made prio 10
g the pinn gear i
e olowing apies o maual trnsmisions: The
¥ i hat e nga oy o compeesed il the
Torque required to roate the pinion Shaft nthe hous-
ingi52.5%0.5Nm (25 . corresponding 10
dmamometer rading o 77U N(10.4-154 0. 7
70 kaD. These s o . lightly ofled
ol Bgursforolderbuaings
(o done mr thin 200 mies (3000 i)
are 13 0.5 Nm (13 % 5 kgfem), the dynamometer
19-43 N (2-9.5 T, 19-4.3 kef

the crown wheel (see illlustration). The procedure for
‘measuring the pinion gear position is as follows

Measuring
1. Chc:k that the pointers of the instrument are
‘when the measuring point touches the

Sauge block (see ilstraton)

2. Place the instrument in the differential housing
with the point applied to the lat end of the pinion
gear and take a reading (see illustration).

‘When the pinion gearis correctly positioned, the
dial should show the same reading (in hundredths
of a millimeter (+ or -) as that d on the
pinion (with a permitted tolerance of £0.05 mm).




Differential and pinion/crown wheel gear

4733

Shimming

e measuededin s owside e pemitd lr

a0, e o st st o don
i shims placed between the pinion $ift bear

e e e

Shim table
Shims ‘Spare part
Location Thickness mm | No.
Pinion shaft 010 841752
between bearing | 0.15 8341760
housing and trans- | 0.30 8341778
mission case 050 8473

Procedure for shimming is s follows: ¢
1. Undo the four bolts from the pinion shaft bearing
housingad ap hepnin shaft gty ot o the

»

Change the shimming according to the following

@) If the dial reading i higher than the correct
value, increase the shim combination.

b)If the dial reading is lower than the correct
value, reduce the shim combination.

Note! + reads counter-clockwise and ~ reads

clockwise on the d

Reduce or increase the shim combination by the

difference between the measured and correct

values.

[ %%

b
N\ %

1 s 1845
Adjusting the pinion gear
1. Shim.
2. Roller bearing
3. Bearing housing
i pi
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Differential and pinion/erown wheel gear

I the pinion is stamped 7, the pointers should indi-
cate ~0.07 mm. A deviation of 0.05 mm from this
reading is permitted

3. Having selected the correct combination of
shims, place them in the transmission case With
aid of the locating pins. Mount the pinion shft o
the transmission case using sleeve. an
arbor 8390 114 Remove the locating pins, apply
Locite to the bollts and then tighten them o the
prescribed torgue.




Differential and pinion/crown wheel gear

473-5

Rechecking

After shimmineg, replace the measuring jig in the dif-
ferential ousing and check tha thedialnow gves the
correct reading towithin £0.05 mm. 1fit docs not, the
Shimming procedure must be gone through aga

I the pinion i stamped +3, the dial should indicate
+0.03 mm, A deviation of +0.05 mm from this ead-
ing s permitted.

Checking the measuring jig

‘The measuring jg s a precision-made tool. It should

e handled with care (0 avoid knocks and Geforma-

son her s esso o suspetthat h g may b

been damaged n such a vy ht ong read
canbe ch asion mdicatediathe

iesraion o the Aght hould b6 measured for this

Adjusting crown wheel backlash

Certain data for adjustment of crown wheel backlash
are stamped on the crown wheel as illstrated.

13%

Ratio

Sas6s

tem number (not part number)

Date of manufacture and identifacation
code

0.17 mm. Unless otherwise
stated, this has a tolerance of 0.05 mm

= Mating number, whi

on the pinion

ich is also stamped
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Differential and pinion/crown wheel gear

‘The backlash should be checked at four points round
the circumference of the crown wheel and must not

ims. Up to four shims in suitable combinations may
be used

Table of shims

Between diffe-
rential bearing

Measuring and shimming

Adjustment of differential bearings

Adjusment must be caried out bfor the pion
shaft is mounted. (I only the final drive h
et for he replacement f th difierental
bearings, the crown wheel must also be dismantled
before the bearings can be adjusicd.)

Place the differental assembly complete with
crown wheel in the transmission case.

2. Mount the left bearing seat (with the speedome-

e dbeuitiont shm\s and tighten the bolts to.

the preseribed to

ing. xw.:,
ebhand besring e
m (20-5.5 g, 14-18 1)

Ol the differential bearings and mount the right

bﬂnng sea. Tighe the bols, n o

d torque. Rotate the dif-

{eneatialwhic ightening th bot

Tighten

i Hand bearing seat

im (22 kgfem; 19 Ibin)

Measure the gap between the transmission case

and bearing seat with a feeler gauge at two points

opposite each other and take an average of the
lect shims corre-

sponding to this result plus an increment of 0.20

‘mm t0 obtain the correct bearing compression.
The. memod described above applies to both new and
old beari

The torgue. obxamed inthis way can be measured by
‘means of a torque wrench and driver 87 90 818.




Differential and pinion/crown wheel gear

4737

Ensure that you adjust 0 the correct values,

following values apply for the rolling torque

New, ligthly oiled bearings:

im (16-24 bi

3Nm (7-11Ibin,

Stims of fou difernt thckneses can e suiably
ined. The available thicknesses are shown in the

18-28 kgfem)
Bearings tavingrun mor than 1 20 ils (2000 k)
fem)

813 kgfe

The

{able beow,
Table of shims

Shims Spare part
Location ‘Thickness mm | No.

[ Between diffe-
| rential bearing
seat and tra-

Ao |

8341612
841620
844638

‘The resulting set of shims should then be distributed
between the right and left sides to give the correct

backlash.

Adjusting crown wheel gear backlash
1. Place the differential assembly complete with

crown wheel in the transmission case.

bolts to the prescri

Tightening torque
RH bear

ibed torque

LH and ing seat
20-25 Nm (2.0-2.5 kgfm; 18 Ibft,)

Mount the dial indicator, see illustration, and

measure the backlash.

‘The preselected set of shims must be used for adjust-
ing the backlash. The total thickness of the set must

not be altered.

Mount the left bearing seat (with the speedome-
ter drive) without shims and the right bearing
seat with the selected set of shims,tightening the

Calculate the difference between the measure

saaw
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Differential and pinion/crown wheel gear

Differential
To dismantle the differential
1. Remove the final drive cover
52. Remove the two differential bearing seats to-
sothor i thone rver. Sav the s and
ove the differential
3. Remove the speedometer drive and press offthe
jounal bearing using tools 89 96 084, 87 90 768
and 8995 177. To change the outer bearing rac
refer to the section on dismantling of the inner

4. Remove the locking pin from the differential
shaft and carefully tap out the shait. Save the
gears and the wear washers.

5. Undo the crown wheel bolts and remove the
crown wheel.

To assemble

sportant
ln}w crown wheel is exchanged, the pinion gear must
with it, as these two parts constitue
B
1. Exchange any worn or damaged parts.
2. Refitthe jounal beasings and the specdomcter
drive, using tool 87 90
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Differential and pinion/crown wheel gear

4739

Mount he diffrenal and difterntial being

hcnnngplﬂoadandad]nﬂxheshlmsasneccsurv
(refer to "Inner driver with differential bearing
seats”)
Remove the differential and bearing seats from
the transmission case.

Fit the crown wheel, tighten the bolls to the
specified torque and apply locking fluid to them.

Tightening torque:
90+ 10Nm (9. 1 kgf m)

Fit the gears and wear washers and insert the
differential shat. it the locking pin.

Mount the differential and differential bearing
seats in the transmission case.

8. Check the crown wheel backlash and adjust as

necessary (see the section on the inner driver
with differential bearing seats).

. When inally fitting the differential bearing seats,

apply sealing compound to the 12 bol.




473-10 Differential and pinion/crown wheel gear

‘Tightening torque: ‘
2025 N (2-2.5 ket m) ‘
10, Refit the final drive cover !
5 !
Tnner driver with differential !
ing seats
Removal
Remove the differential bearing sat retsning bolts

and remove the seat and inner driver using t0l 87
776 and tool 83 90 270; Save the shims.

Dismantling
1. Remove the circip from the driver
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Differential and pinion/crown wheel gear 473-11

- Pres ou the diverfom the differntal beaing

- Remoe the bearing rcksfo the difleental
vashes

. Remove the O-ring from the groove in the bear-

Using s srewdrve,remoe he sl sing aking
care not to damage the bearing se

Remove the speedometer drive from the left
bearing sea.
Press out the ball bearing using tool 78 41 067.

bearings by means of a sitable drift. A w
locaid nsde hebering rak forhe right h:nd
differential bearing seat (seat without specd

{er drive) and he parposs of i st mprove the
bearing lubrication.

ing seat.

Inner driver and bearings

. Tnner driver
Spring with plunger
Sealing ring.
Bearing s
Bal bearing
incip
Ol level washer
Bearing t
O-ring

o
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Differential and pinion/crown wheel gear

Assembly
1. Press the ball bearing into the bearing seat using.
100178 41141, =

2. Guide the washerintoits groove inthe right-hand
bearing seat and press in the bearing track using
10018390 114.

3. Using drift 87 90 800, press in the seals in such a.
way that they will project approximately 0.08 in
(2 mm) above the plane of the bearing seat.




Differential and pinion/crown wheel gear

473-13

4 Fit the beaing st inthe ransission and sd-
justthe bearing preload. (0 the section on
ijatment of the afaonenl beamng preload
near the beginning of 473).

crown wheel must be removed from the dif-
ferential case if the pinion is in place.

Fres th bearing et onto th drversftusing
1001 78 4
6. Fit the circlp.

7. Fit the speedometer drive.

8. Fit the O-ring in the groove in the bearing seat.

Installation
See adjustment of the differential bearing compres-
sion and adjustment of backlash.

1. Check that the O-ring is mounted on the bearing
cap and place the spring and plunger in the hole
i the end of the driver shaft.

Fit 8 suiable com of shims to the two
ctin i e o cape; it i
inner driver, to the transmission.

‘When sccuring the bearing cap, check that there
is backlash. Tighten the retaining bolts 10 the
prescribed torque. Use sealing compound on the
threads of the 12 bolts

Tightening torque, differen

20525 Now (15218 I . 3.0-2 5 bt

4. Check the backlash by measuring in four places.
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Universal joints

475-1

Universal joints

Inner universal joint
nmes univeral joint consss of a drver jour:
SRl b et it being et
ind spned e the el gsr. The drver
Imkcd il b means of sl e te ol
and by a spring nd plungee s e end ofthe
dive which boar aguas e iferential st

The diveris emaved rom the tranamision complete
with the differential bearing se:

The outside of the driver is in the form of a sleeve in
which there is a recess for the three-bearing universal
ioat of the aner dive shaft. When the car s in
he joint wmm is ournalld n needle bear
B ¢ driver sleeve as we
o finid The joot s packed with e sad &
protected by a rubber bellows. Lubrication of the joint
s only necessary when the joint i to be reconditioned
or removed for sor

Dismantling
1. Jack up the front of the carand remove the wheel.
2. Remove the brake housing and hang it up by the
wheel housing to avod strain and damage (o the
brake hose.
Release the large clp from the rubber bellows on
the inner universa jont
o separate the inner universal join, it cover 73
23736 in the rubber bellows 10 stop the needle
bearings from falling out and to keep dirt out of
the joint. Fit protectve cap 73 38 469 1o the inner

. Discomnect the e fod rom the tering arm
using tool §9 95 409
o bll et Reraces (3 Gl oo e s
S Aoue s
. Pull out the drive shat through the wheel hous-
ing and remove the entire front axle assembly.

See page 473-10 for the removal and fiting of the
inner driver from the transmission. (This cannot
ne with the transmission in situ.)

7. Ifthe rubber bellows on the inner o
sl ot needs renwing, disonnec the St
from the outer joint (see "Outer_universal
joints”). The o Pl et lipped
off the sha.

Inner universal joint and inner drive shaft
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Universal joints

Assembly
1. Make sure that the inner driver is wished clean,

§
H
243
=%

pten aogether, appmxlmnl«.n 80 g of
which can be packed in the inner drives

Grease

Use soft EP grease with a lithium-lead base designed
to withstand wide variations in temperature and load-
ing. Consistency in accordance with ESSO Beacon
EP2.

2. Slip the rubber bellows over the drive shaft and fit
the shaft and rubber bellows (o the outer univer-
sal joint (see Section 475).

S and fit the

er the ends of the drive shaft. Fit

lows through the wheel housing.

4 Diothecowerontortberubberboloms and e
the drive shaft complete with needle b
intoth nner dnver [ e
and reit the
5. Fit the steering knuckle housing and steeting
6. Fit the brake housing
7. Fit the wheel and lower the front of the car.

Important
Atinthobrakeorogis bees fitted the brake pads

st be ads tions close to the.
iy ropeie v of he brake pedal. Other.
i e tot brabe wall ot work




Universal joints
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Outer universal joint
General

 outer universal joint transfers the power from the
intermediate to the outer drive shaft. The outer drive
shaft terminates in a bell with a spherical track in
which six balls transmit the driving power from a hub.
‘The intermediate drive shft is splined onto the hub
and is locked axially by means of a circlip accessible
through a recess in the hub. The hub, balls and outer
shaft are individually matched and are not inter-
changeable. Lubrication of the joint is only necessary
when the joint is to be reconditioned or removed for

s Gmup7(uclmn 774 foratrction n remoal
he outer universal joi

1
2
3
4
5
.

el hub
Outer drive shatt
Bearing with sl
Outer drive shaft joint
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